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A1 – Paymaster Borehole Logs 
A2 – Shave Gulch Borehole Logs
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Appendix B: Test Pit Logs 
 
 
 
 
 
 
B1 – Paymaster Test Pit Logs 
B2 – Shave Gulch Test Pit Logs 
B3 – Mike Horse Dam Toe Test Pit Logs 
B4 – Mike Horse Road Test Pit Logs
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Appendix C: Photo Logs 
 
 
 
 
 
 
C1 –  Mike Horse Dam Toe Photo Log 
 Mike Horse Road Photo Log 
 Paymaster Photo Log 
 Shave Gulch Photo Log 
C2 – Hazards Photo Log



Photo 1: 09-MHTP-1 Looking West into the test pit. Photo 2: 09-MHTP-1 Looking East into the test pit. Gray 
layer is flotation tailings from the impoundment.

Photo 3: 09-MHTP-2 Looking West into the test pit. Note 
wood debris in the pit.

Photo 4: 09-MHTP-3 Looking West into the test pit. Gray 
layer is flotation tailings from the impoundment.



Photo 5: 09-MHTP-4 Looking West into the test pit. Photo 6: 09-MHTP-5 Looking West

Photo 7: 09-MHTP-6 Looking West into the test pit. Photo 8: 09-MHTP-7 Looking West into the test pit.



Photo 9: 09-MHTP-8  Looking West into the test pit. Photo 10: 09-MHTP-9 Looking South into the test pit.

Photo 11: 09-MHTP-10, Excavated material and tree debris.
Photo 12: 09-MHTP-10 Looking East at the base of tailings 
and into the alluvium.

Tree debris



Photo 13: 09-MHTP-10 Looking South at the oxidizing and 
reducing zones.

Oxidizing zone

Reducing zone



Photo 1: 09-MHRDTP-1 Looking West at pit. Photo 2: 09-MHRDTP-1 Looking North at pit and pile.

Photo 3: 09-MHRDTP-2 Looking West in the pit. Photo 4: 09-MHRDTP-2 Looking North at pit and pile.



Photo 5: 09-MHRDTP-3 Looking West at the pit. Photo 6: 09-MHRDTP-3 Looking West at pit and pile.

Photo 7: 09-MHRDTP-4 Looking West at pit. Photo 8: 09-MHRDTP-4 Looking North at pit and pile.



Photo 9: 09-MHRDTP-5 Looking West at the pit. Photo 10: 09-MHRDTP-5 Looking North at pit and pile.

Photo 11: 09-MHRDTP-6  Looking North at the pit. Photo 12: 09-MHRDTP-6 Looking North at pit and pile.



Photo 13: 09-MHRDTP-7 Looking West in the pit. Photo 14: 09-MHRDTP-7 Looking West at pit and pile.



Photo 1: 09-PMTP-1 looking south at the pit. Photo 2: 09-PMTP-2 looking west into the pit.

Photo 3: 09-PMTP-3 looking east into the pit. Photo 4: 09-PMTP-4 looking west. Dark yellowish brown 
lean clay layer rises up through the pit and turns downhill.
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Photo 6: 09-PMTP-6 looking east into the pit.

Photo 8: 09-PMTP-8 looking west. Pit located adjacent to 
diorite outcrop on west side of site. 

Photo 7: 09-PMTP-7 looking southerly. A vertical layer of 
oxidized lean clay rises up through the middle of the diorite 
bedrock.

Diorite 
bedrock

Diorite 
bedrock

Photo 5: 09-PMTP-5 looking southerly. Pit is located above 
the existing ASARCO repository. Pyrite veinlets observed in 
diorite bedrock.
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Photo 9: 09-PMTP-9 looking west. Pit located to the NW of 
existing ASARCO repository. Sandy lean clay layer in pit.

Photo 10: 09-PMTP-11 looking west down in to the pit.

Wedge of light gray sandy silt with little to no cohesion.
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Note: no photo of 09-PMTP-10 appears to have been taken.



Photo 1: 09-SGTP-1 looking South. Highly weathered diorite 
and argillite layers in the test pit.

Photo 2: 09-SGTP-2 looking East. Highly weathered argillite 
layers in the test pit.

Photo 3: 09-SGTP-3 looking North. Highly weathered diorite 
in the test pit.

Photo 4: 09-SGTP-4 looking East. Weathered diorite in the 
test pit.

colluvium

colluvium

colluvium



Photo 5: 09-SGTP-5 looking North. Weathered diorite and 
argillite in the test pit.

Photo 6: 09-SGTP-6 looking Southerly. Weathered diorite and 
argillite in the test pit.

Photo 7: 09-SGTP-7 looking Easterly. Reddish brown silty 
sand layer not observed elsewhere on site.

Photo 8: 09-SGTP-7 looking Easterly. Reddish brown silty 
sand layer.
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Photo 9: 09-SGTP-8 looking East. Alluvium layers in the test 
pit located below the Shave Gulch access road.

Photo 10: 09-SGTP-9 looking North. Highly weathered diorite 
in the test pit.



Photo 1: Waste/Tailings Pile below collapsed Mary P adit 
along Mike Horse Creek Road (looking SE).

Photo 2: Waste/Tailings Pile below collapsed Mary P adit 
along Mike Horse Creek Road (looking easterly).

Photo 4: possible historic building between the Paymaster and 
Mike Horse Creek Road (looking SW).

Photo 3: 2 MWs across the road from Mary P piles 
(looking E).



Photo 5: Hillside cut, ~ 30’-40’, wide above old building in 
photo 4 (looking SW).

Photo 6: Trench, on left, along overgrown exploration road, 
above Paymaster 

Road.

(looking NE)

Photo 8: Fine tails dumped below Paymaster road, Edith 
workings(?).

(looking S)

Photo 7: MWs at corner in Paymaster Road along Creek 
(looking SW).

trench exploration 
road



Photo 9: Detention pond below Paymaster Road (looking SE) Photo 10: Debris pile on uphill side of Paymaster Road 
(looking S).

Photo 12: MWs (PMPZ-1 & 2) & inactive wetland cell on 
south side of Paymaster Road below Paymaster workings 
(looking SW).

Photo 11: MW PMP-3 on north edge of Paymaster Road 
and by Paymaster Creek (looking N).

part of the 
Edith 
workings (?).



Photo 13: Acid seep and tailings on north side of Paymaster 
Road (looking N).

Photo 14: Paymaster Creek (looking W).

Photo 16: PMGW-117 along north side of Paymaster Road 
(looking W).

Photo 15: MWs PMGW-118 and PMGW-119 on north 
side of Paymaster Road (looking W).



Photo 17: PMGW-116 on south side of Paymaster Road 
(looking W).

Photo 18: Dozed exploration pit or pond, 3’-4’ deep (looking 
S).

Photo 20: Overhead power crossing on Mike Horse Creek Rd. 
(looking N).

Photo 19: 24” CMP on Mike Horse Creek Road with 54”
RCP (looking N).



Photo 21: Collapsing building & debris on east side of Mike 
Horse Creek Road near Shave Creek (looking NE).

Photo 22: Collapsing building on east side of Mike Horse 
Creek Road near Shave Creek (looking NE).

Photo 24: Power pole at intersection of Shave and Mike Horse 
Creek Road (looking NE).

Photo 23: Collapsing building on east side of Mike Horse 
Creek Road near Shave Creek (looking NE).



Photo 25: Collapsing building in Shave Gulch area (looking 
NE).

Photo 26: Old cabin in Shave Gulch along old exploration 
workings (looking E).

Photo 27: Mike Horse Creek Road wetland, culvert, power 
and phone crossing (looking  E).

Photo 28: Power junction box on east side of Mike Horse 
Creek Road (looking SE).



Photo 30: Shave Creek culverts in Mike Horse Creek Road 
24” CMP and 54” RCP (looking SW).

Photo 29: 12” CMP culvert in Mike Horse Creek Road 
between the wetlands & Shave Creek (looking W).

Photo 31: Telephone pedestal on north side of Mike Horse 
Creek Road near Shave Creek (looking E).

Photo 32: Damaged 24” CMP under Mike Horse Creek Road 
near the water treatment plant (looking NE).



Photo 34: Seep in lower road to Mike Horse Mine and pipe 
work to WTP (looking NE).

Photo 33: Pipeline repairs from Mike Horse adit to WTP 
on east side of Mike Horse Creek Road (looking S).

Photo 35: Second seep in lower road below the Mike Horse 
Mine (looking NE).

Photo 36: Two junction boxes in lower road below the Mike 
Horse Mine (looking NE).



Photo 38: Bottom of old Mike Horse Impoundment flume & 
24” RCP inlet (looking S).

Photo 37: Retaining wall above Mike Horse town site & 
above Mike Horse Creek Road (looking SW).

Photo 39: Old Mike Horse Impoundment diversion flume 
(looking S).

Photo 40: Anaconda Shaft and reclaimed collar, also area 
near 280’ deep shaft with workings under Blackfoot River 
(looking N).



Photo 41: Panorama of Mike Horse Tailings Impoundment looking S from the dam.

Photo 42: Panorama of Mike Horse Tailings Impoundment looking E along the diversion ditch. Buried garbage dump from 
town reported, by G. Kovic, to be located along southern end of impoundment (to the right).



Photo 44: Subsidence of collapsed adit above the water 
treatment plant & underlying Mike Horse Creek Road 
(looking SW).

Photo 43: Shellie Haaland, of DEQ, standing over the 
estimated location of the abandoned septic tank system for 
the town of Mike Horse (looking N).

Photo 45: Mike Horse Creek Road pipeline & repair pit 
(looking E).

Photo 46: Same location as photo 45, pipe in the excavation 
(looking E).



Photo 48: Mike Horse Creek Road repair pit & pipe repair 
(looking S).

Photo 47: Mike Horse Creek Road repair pit & foam 
insulated pipe cleanouts (looking E).

Photo 49: Mike Horse Creek Road repair pit & foam 
insulated pipe cleanouts (looking E).

Photo 50: Mike Horse Creek Road repair pit & foam 
insulated pipe cleanouts (looking SW).



Photo 52: Mike Horse Creek Road repair pit & foam 
insulated pipe cleanouts (looking S-SW).

Photo 51: Mike Horse Creek Road repair pit & foam 
insulated pipe cleanouts (looking S).
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Appendix D: Surface Water 
 
 
 
 
 
 
D1 – Analytical Reports for August 2009 and 

November 2009 Sampling 
D2 – Stream Discharge Calculations



September 15, 2009

LIMS USE: FR - SHELLIE HAALAND
LIMS OBJECT ID: 10111520

10111520
Project:
Pace Project No.:

RE:

Shellie Haaland
Montana Dept. of Environmental Qualtiy
PO Box 200901
Helena, MT 596200901

UBMC-Mike Horse

Dear Shellie Haaland:
Enclosed are the analytical results for sample(s) received by the laboratory on September 01, 2009.
The results relate only to the samples included in this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Denise Jensen

denise.jensen@pacelabs.com
Project Manager

Enclosures

cc: Thomas Smith, Terragraphics Environmental Engineering,
Inc.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 1 of 51

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



CERTIFICATIONS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Minnesota Certification IDs
1700 Elm Street SE, Suite 200 Minneapolis, MN  55414
Wisconsin Certification #: 999407970
Alaska Certification #: UST-078
Arizona Certification #: AZ-0014
California Certification #: 01155CA
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563
Oregon Certification #: MN200001
North Dakota Certification #: R-036
North Carolina Certification #: 530

New York Certification #: 11647
New Jersey Certification #: MN-002
Montana Certification #: MT CERT0092
Minnesota Certification #: 027-053-137
Maine Certification #: 2007029
Louisiana Certification #: LA080009
Louisiana Certification #: 03086
Kansas Certification #: E-10167
Iowa Certification #: 368
Illinois Certification #: 200011
Florida/NELAP Certification #: E87605

Montana Certification IDs
602 South 25th Street  Billings, MT  59101
Idaho Certification #: MT00012

Montana Certification #: MT CERT0040
EPA Region 8 Certification #: 8TMS-Q

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 2 of 51

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



SAMPLE SUMMARY

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Lab ID Sample ID Matrix Date Collected Date Received

10111520001 BRSW-23 Water 08/28/09 14:15 09/01/09 09:45

10111520002 BRSW-3B Water 08/28/09 16:01 09/01/09 09:45

10111520003 BRSW-38A Water 08/28/09 19:00 09/01/09 09:45

10111520004 BRSW-38 Water 08/28/09 18:20 09/01/09 09:45

10111520005 BRSW-3A Water 08/28/09 15:15 09/01/09 09:45

10111520006 BRSW-22A Water 08/28/09 17:10 09/01/09 09:45

10111520007 BRSW-48 Water 08/28/09 13:02 09/01/09 09:45

10111520008 BRSW-22 Water 08/28/09 17:07 09/01/09 09:45

10111520009 BRSW-2 Water 08/28/09 11:51 09/01/09 09:45

10111520010 BRSW-1 Water 08/28/09 10:12 09/01/09 09:45

REPORT OF LABORATORY ANALYSIS
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602 S 25th Street

Billings, MT 591014549

(406)254-7226



SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10111520001 BRSW-23 EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MCR1

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC

10111520002 BRSW-3B EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MCR1

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC

10111520003 BRSW-38A EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MCR1

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC

10111520004 BRSW-38 EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MCR1

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC

10111520005 BRSW-3A EPA 200.8 13 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 200.8 8 PASI-MCR1

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC

10111520006 BRSW-22A EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MCR1

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC

10111520007 BRSW-48 EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MCR1

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC

10111520008 BRSW-22 EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MCR1

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC

10111520009 BRSW-2 EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MCR1
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC

10111520010 BRSW-1 EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MCR1

EPA 300.0 2 PASI-MTMK1

SM 2310 1 PASI-MTCAC

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 2540C 1 PASI-MACH

SM 2540D 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTCAC
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: September 15, 2009

Description: 200.8 MET ICPMS

General Information:
10 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/17089
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 673269)
• Manganese

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17089
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10111501001,10111520009

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 673273)

• Aluminum
• Manganese

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: September 15, 2009

Description: 200.8 MET ICPMS, Dissolved

General Information:
10 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17087
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10111501001,10111520010

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 673262)

• Calcium, Dissolved
• Magnesium, Dissolved
• Potassium, Dissolved
• Sodium, Dissolved

• MS  (Lab ID: 673264)
• Calcium, Dissolved
• Magnesium, Dissolved

• MSD  (Lab ID: 673263)
• Calcium, Dissolved
• Magnesium, Dissolved
• Sodium, Dissolved

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: September 15, 2009

Description: 200.8 MET ICPMS, Dissolved

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

EPA 300.0

Date: September 15, 2009

Description: 300.0 IC Anions

General Information:
10 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

SM 2310

Date: September 15, 2009

Description: 2310 Acidity

General Information:
10 samples were analyzed for SM 2310.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

SM 2510B

Date: September 15, 2009

Description: 2510B Specific Conductance

General Information:
10 samples were analyzed for SM 2510B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

SM 2540D

Date: September 15, 2009

Description: 2540D Total Suspended Solids

General Information:
10 samples were analyzed for SM 2540D.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: MT/2696
D8: The sample and duplicate results for this parameter are less than 5 times the reporting limit, the RPD may not be statistically
valid.

• DUP  (Lab ID: 673803)
• Total Suspended Solids

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

SM 4500-H+B

Date: September 15, 2009

Description: 4500H+ pH, Electrometric

General Information:
10 samples were analyzed for SM 4500-H+B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

H6: Analysis initiated more than 15 minutes after sample collection.
• BRSW-1  (Lab ID: 10111520010)
• BRSW-2  (Lab ID: 10111520009)
• BRSW-22  (Lab ID: 10111520008)
• BRSW-22A  (Lab ID: 10111520006)
• BRSW-23  (Lab ID: 10111520001)
• BRSW-38  (Lab ID: 10111520004)
• BRSW-38A  (Lab ID: 10111520003)
• BRSW-3A  (Lab ID: 10111520005)
• BRSW-3B  (Lab ID: 10111520002)
• BRSW-48  (Lab ID: 10111520007)

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

SM 2320B

Date: September 15, 2009

Description: 2320B Alkalinity

General Information:
10 samples were analyzed for SM 2320B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 15 of 51

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



PROJECT NARRATIVE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Method:

Client: Montana Dept. of Environmental Quality

SM 2540C

Date: September 15, 2009

Description: 2540C Total Dissolved Solids

General Information:
10 samples were analyzed for SM 2540C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-23 Lab ID: 10111520001 Collected: 08/28/09 14:15 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/10/09 10:42 7429-90-509/08/09 12:090.030
Arsenic <0.0030 mg/L 1 09/09/09 18:14 7440-38-209/08/09 12:090.0030
Cadmium 0.0011 mg/L 1 09/09/09 18:14 7440-43-909/08/09 12:090.000080
Copper 0.0036 mg/L 1 09/09/09 18:14 7440-50-809/08/09 12:090.0010
Iron 0.070 mg/L 1 09/09/09 18:14 7439-89-609/08/09 12:090.050
Lead 0.0029 mg/L 1 09/09/09 18:14 7439-92-109/08/09 12:090.00050
Manganese 0.093 mg/L 1 09/09/09 18:14 7439-96-5 Z209/08/09 12:090.0050
Zinc 0.15 mg/L 1 09/09/09 18:14 7440-66-609/08/09 12:090.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 14:52 7429-90-509/10/09 08:150.030
Manganese, Dissolved 0.10 mg/L 1 09/11/09 14:52 7439-96-509/10/09 08:150.0050
Copper, Dissolved 0.0026 mg/L 1 09/11/09 14:52 7440-50-809/10/09 08:150.0010
Zinc, Dissolved 0.18 mg/L 1 09/11/09 14:52 7440-66-609/10/09 08:150.010
Arsenic, Dissolved <0.0030 mg/L 1 09/11/09 14:52 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved 0.0011 mg/L 1 09/11/09 14:52 7440-43-909/10/09 08:150.000080
Lead, Dissolved 0.0015 mg/L 1 09/11/09 14:52 7439-92-109/10/09 08:150.00050
Sodium, Dissolved 1.2 mg/L 1 09/11/09 14:52 7440-23-509/10/09 08:151.0
Magnesium, Dissolved 14.8 mg/L 1 09/11/09 14:52 7439-95-409/10/09 08:151.0
Calcium, Dissolved 25.2 mg/L 5 09/11/09 14:57 7440-70-209/10/09 08:155.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 14:52 7440-09-709/10/09 08:151.0
Iron, Dissolved <0.050 mg/L 1 09/11/09 14:52 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

124 mg/L 5 09/11/09 14:5709/10/09 08:155.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 255 umhos/cm 1 09/03/09 16:0010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 09/02/09 11:301.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 07:25 16887-00-61.0
Sulfate 29.6 mg/L 1 09/04/09 07:25 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.2 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 106 mg/L 1 09/02/09 13:185.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/02/09 13:185.0
Alkalinity, Total as CaCO3 106 mg/L 1 09/02/09 13:185.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-23 Lab ID: 10111520001 Collected: 08/28/09 14:15 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 149 mg/L 1 09/02/09 12:0210.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-3B Lab ID: 10111520002 Collected: 08/28/09 16:01 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/10/09 10:47 7429-90-509/08/09 12:090.030
Arsenic <0.0030 mg/L 1 09/09/09 18:19 7440-38-209/08/09 12:090.0030
Cadmium 0.000097 mg/L 1 09/09/09 18:19 7440-43-909/08/09 12:090.000080
Copper 0.0032 mg/L 1 09/09/09 18:19 7440-50-809/08/09 12:090.0010
Iron 0.078 mg/L 1 09/09/09 18:19 7439-89-609/08/09 12:090.050
Lead 0.00080 mg/L 1 09/09/09 18:19 7439-92-109/08/09 12:090.00050
Manganese 0.016 mg/L 1 09/09/09 18:19 7439-96-5 Z209/08/09 12:090.0050
Zinc 0.033 mg/L 1 09/09/09 18:19 7440-66-609/08/09 12:090.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 15:01 7429-90-509/10/09 08:150.030
Manganese, Dissolved 0.0071 mg/L 1 09/11/09 15:01 7439-96-509/10/09 08:150.0050
Copper, Dissolved <0.0010 mg/L 1 09/11/09 15:01 7440-50-809/10/09 08:150.0010
Zinc, Dissolved 0.039 mg/L 1 09/11/09 15:01 7440-66-609/10/09 08:150.010
Arsenic, Dissolved <0.0030 mg/L 1 09/11/09 15:01 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved <0.000080 mg/L 1 09/11/09 15:01 7440-43-909/10/09 08:150.000080
Lead, Dissolved <0.00050 mg/L 1 09/11/09 15:01 7439-92-109/10/09 08:150.00050
Sodium, Dissolved 1.4 mg/L 1 09/11/09 15:01 7440-23-509/10/09 08:151.0
Magnesium, Dissolved 17.1 mg/L 1 09/11/09 15:01 7439-95-409/10/09 08:151.0
Calcium, Dissolved 28.1 mg/L 5 09/11/09 15:05 7440-70-209/10/09 08:155.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 15:01 7440-09-709/10/09 08:151.0
Iron, Dissolved <0.050 mg/L 1 09/11/09 15:01 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

140 mg/L 5 09/11/09 15:0509/10/09 08:155.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 291 umhos/cm 1 09/03/09 16:0010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 4.1 mg/L 1 09/02/09 11:30 D82.1

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 09:27 16887-00-61.0
Sulfate 50.1 mg/L 1 09/04/09 09:27 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 104 mg/L 1 09/02/09 13:185.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/02/09 13:185.0
Alkalinity, Total as CaCO3 104 mg/L 1 09/02/09 13:185.0
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/15/2009 09:50 AM Page 19 of 51

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-3B Lab ID: 10111520002 Collected: 08/28/09 16:01 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 25.0 mg/L 1 09/02/09 12:0210.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-38A Lab ID: 10111520003 Collected: 08/28/09 19:00 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/10/09 10:51 7429-90-509/08/09 12:090.030
Arsenic <0.0030 mg/L 1 09/09/09 18:24 7440-38-209/08/09 12:090.0030
Cadmium <0.000080 mg/L 1 09/09/09 18:24 7440-43-909/08/09 12:090.000080
Copper <0.0010 mg/L 1 09/09/09 18:24 7440-50-809/08/09 12:090.0010
Iron <0.050 mg/L 1 09/09/09 18:24 7439-89-609/08/09 12:090.050
Lead <0.00050 mg/L 1 09/09/09 18:24 7439-92-109/08/09 12:090.00050
Manganese <0.0050 mg/L 1 09/09/09 18:24 7439-96-509/08/09 12:090.0050
Zinc <0.010 mg/L 1 09/09/09 18:24 7440-66-609/08/09 12:090.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 15:19 7429-90-509/10/09 08:150.030
Manganese, Dissolved <0.0050 mg/L 1 09/11/09 15:19 7439-96-509/10/09 08:150.0050
Copper, Dissolved <0.0010 mg/L 1 09/11/09 15:19 7440-50-809/10/09 08:150.0010
Zinc, Dissolved <0.010 mg/L 1 09/11/09 15:19 7440-66-609/10/09 08:150.010
Arsenic, Dissolved <0.0030 mg/L 1 09/11/09 15:19 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved <0.000080 mg/L 1 09/11/09 15:19 7440-43-909/10/09 08:150.000080
Lead, Dissolved <0.00050 mg/L 1 09/11/09 15:19 7439-92-109/10/09 08:150.00050
Sodium, Dissolved <1.0 mg/L 1 09/11/09 15:19 7440-23-509/10/09 08:151.0
Magnesium, Dissolved <1.0 mg/L 1 09/11/09 15:19 7439-95-409/10/09 08:151.0
Calcium, Dissolved <1.0 mg/L 1 09/11/09 15:19 7440-70-209/10/09 08:151.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 15:19 7440-09-709/10/09 08:151.0
Iron, Dissolved <0.050 mg/L 1 09/11/09 15:19 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

<1.0 mg/L 1 09/11/09 15:1909/10/09 08:151.0

2310 Acidity Analytical Method: SM 2310

Acidity 6.5 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance <10.0 umhos/cm 1 09/03/09 16:0010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 09/02/09 11:301.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/03/09 20:38 16887-00-61.0
Sulfate <5.0 mg/L 1 09/03/09 20:38 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 6.3 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 7.6 mg/L 1 09/02/09 13:185.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/02/09 13:185.0
Alkalinity, Total as CaCO3 7.6 mg/L 1 09/02/09 13:185.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-38A Lab ID: 10111520003 Collected: 08/28/09 19:00 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids <10.0 mg/L 1 09/02/09 12:0310.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/15/2009 09:50 AM Page 22 of 51

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-38 Lab ID: 10111520004 Collected: 08/28/09 18:20 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 18:38 7429-90-509/08/09 12:090.030
Arsenic <0.0030 mg/L 1 09/09/09 18:38 7440-38-209/08/09 12:090.0030
Cadmium 0.0041 mg/L 1 09/09/09 18:38 7440-43-909/08/09 12:090.000080
Copper 0.0054 mg/L 1 09/09/09 18:38 7440-50-809/08/09 12:090.0010
Iron 0.17 mg/L 1 09/09/09 18:38 7439-89-609/08/09 12:090.050
Lead 0.0090 mg/L 1 09/09/09 18:38 7439-92-109/08/09 12:090.00050
Manganese 0.59 mg/L 5 09/10/09 10:56 7439-96-5 Z209/08/09 12:090.025
Zinc 0.76 mg/L 5 09/10/09 10:56 7440-66-609/08/09 12:090.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 15:27 7429-90-509/10/09 08:150.030
Manganese, Dissolved 0.54 mg/L 5 09/11/09 15:32 7439-96-509/10/09 08:150.025
Copper, Dissolved 0.0039 mg/L 1 09/11/09 15:27 7440-50-809/10/09 08:150.0010
Zinc, Dissolved 0.78 mg/L 5 09/11/09 15:32 7440-66-609/10/09 08:150.050
Arsenic, Dissolved <0.0030 mg/L 1 09/11/09 15:27 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved 0.0043 mg/L 1 09/11/09 15:27 7440-43-909/10/09 08:150.000080
Lead, Dissolved 0.0018 mg/L 1 09/11/09 15:27 7439-92-109/10/09 08:150.00050
Sodium, Dissolved 1.3 mg/L 1 09/11/09 15:27 7440-23-509/10/09 08:151.0
Magnesium, Dissolved 16.1 mg/L 1 09/11/09 15:27 7439-95-409/10/09 08:151.0
Calcium, Dissolved 27.8 mg/L 5 09/11/09 15:32 7440-70-209/10/09 08:155.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 15:27 7440-09-709/10/09 08:151.0
Iron, Dissolved <0.050 mg/L 1 09/11/09 15:27 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

136 mg/L 5 09/11/09 15:3209/10/09 08:155.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 274 umhos/cm 1 09/03/09 16:0010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 09/02/09 11:301.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/03/09 21:08 16887-00-61.0
Sulfate 54.1 mg/L 1 09/03/09 21:08 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 94.2 mg/L 1 09/02/09 13:185.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/02/09 13:185.0
Alkalinity, Total as CaCO3 94.2 mg/L 1 09/02/09 13:185.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-38 Lab ID: 10111520004 Collected: 08/28/09 18:20 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 169 mg/L 1 09/02/09 12:0310.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-3A Lab ID: 10111520005 Collected: 08/28/09 15:15 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 18:42 7429-90-509/08/09 12:090.030
Arsenic <0.0030 mg/L 1 09/09/09 18:42 7440-38-209/08/09 12:090.0030
Cadmium 0.00027 mg/L 1 09/09/09 18:42 7440-43-909/08/09 12:090.000080
Copper 0.0021 mg/L 1 09/09/09 18:42 7440-50-809/08/09 12:090.0010
Iron 0.057 mg/L 1 09/09/09 18:42 7439-89-609/08/09 12:090.050
Lead <0.00050 mg/L 1 09/09/09 18:42 7439-92-109/08/09 12:090.00050
Manganese 0.033 mg/L 1 09/09/09 18:42 7439-96-5 Z209/08/09 12:090.0050
Zinc 0.074 mg/L 1 09/09/09 18:42 7440-66-609/08/09 12:090.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 15:36 7429-90-509/10/09 08:150.030
Manganese, Dissolved 0.033 mg/L 1 09/11/09 15:36 7439-96-509/10/09 08:150.0050
Copper, Dissolved 0.0014 mg/L 1 09/11/09 15:36 7440-50-809/10/09 08:150.0010
Zinc, Dissolved 0.10 mg/L 1 09/11/09 15:36 7440-66-609/10/09 08:150.010
Arsenic, Dissolved <0.0030 mg/L 1 09/11/09 15:36 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved 0.00029 mg/L 1 09/11/09 15:36 7440-43-909/10/09 08:150.000080
Lead, Dissolved <0.00050 mg/L 1 09/11/09 15:36 7439-92-109/10/09 08:150.00050
Sodium, Dissolved 1.4 mg/L 1 09/11/09 15:36 7440-23-509/10/09 08:151.0
Magnesium, Dissolved 17.1 mg/L 1 09/11/09 15:36 7439-95-409/10/09 08:151.0
Calcium, Dissolved 29.6 mg/L 5 09/11/09 15:40 7440-70-209/10/09 08:155.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 15:36 7440-09-709/10/09 08:151.0
Iron, Dissolved <0.050 mg/L 1 09/11/09 15:36 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

144 mg/L 5 09/11/09 15:4009/10/09 08:155.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 289 umhos/cm 1 09/03/09 16:0010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 09/02/09 11:301.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/03/09 22:40 16887-00-61.0
Sulfate 53.7 mg/L 1 09/03/09 22:40 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 99.0 mg/L 2 09/02/09 13:1810.0
Alkalinity, Carbonate (CaCO3) <10.0 mg/L 2 09/02/09 13:1810.0
Alkalinity, Total as CaCO3 99.0 mg/L 2 09/02/09 13:1810.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-3A Lab ID: 10111520005 Collected: 08/28/09 15:15 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 177 mg/L 1 09/02/09 12:0410.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-22A Lab ID: 10111520006 Collected: 08/28/09 17:10 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 18:47 7429-90-509/08/09 12:090.030
Arsenic <0.0030 mg/L 1 09/09/09 18:47 7440-38-209/08/09 12:090.0030
Cadmium 0.0085 mg/L 1 09/09/09 18:47 7440-43-909/08/09 12:090.000080
Copper 0.024 mg/L 1 09/09/09 18:47 7440-50-809/08/09 12:090.0010
Iron <0.050 mg/L 1 09/09/09 18:47 7439-89-609/08/09 12:090.050
Lead 0.0078 mg/L 1 09/09/09 18:47 7439-92-109/08/09 12:090.00050
Manganese 0.098 mg/L 1 09/09/09 18:47 7439-96-5 Z209/08/09 12:090.0050
Zinc 1.3 mg/L 5 09/10/09 11:01 7440-66-609/08/09 12:090.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 15:45 7429-90-509/10/09 08:150.030
Manganese, Dissolved 0.095 mg/L 1 09/11/09 15:45 7439-96-509/10/09 08:150.0050
Copper, Dissolved 0.022 mg/L 1 09/11/09 15:45 7440-50-809/10/09 08:150.0010
Zinc, Dissolved 1.2 mg/L 5 09/11/09 15:49 7440-66-609/10/09 08:150.050
Arsenic, Dissolved <0.0030 mg/L 1 09/11/09 15:45 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved 0.0090 mg/L 1 09/11/09 15:45 7440-43-909/10/09 08:150.000080
Lead, Dissolved 0.0072 mg/L 1 09/11/09 15:45 7439-92-109/10/09 08:150.00050
Sodium, Dissolved 1.0 mg/L 1 09/11/09 15:45 7440-23-509/10/09 08:151.0
Magnesium, Dissolved 15.4 mg/L 1 09/11/09 15:45 7439-95-409/10/09 08:151.0
Calcium, Dissolved 37.6 mg/L 5 09/11/09 15:49 7440-70-209/10/09 08:155.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 15:45 7440-09-709/10/09 08:151.0
Iron, Dissolved <0.050 mg/L 1 09/11/09 15:45 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

157 mg/L 5 09/11/09 15:4909/10/09 08:155.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 342 umhos/cm 1 09/03/09 16:0010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 09/02/09 11:301.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/03/09 23:10 16887-00-61.0
Sulfate 82.3 mg/L 1 09/03/09 23:10 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.0 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 91.4 mg/L 1 09/02/09 13:185.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/02/09 13:185.0
Alkalinity, Total as CaCO3 91.4 mg/L 1 09/02/09 13:185.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-22A Lab ID: 10111520006 Collected: 08/28/09 17:10 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 205 mg/L 1 09/02/09 12:0410.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-48 Lab ID: 10111520007 Collected: 08/28/09 13:02 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 18:52 7429-90-509/08/09 12:090.030
Arsenic <0.0030 mg/L 1 09/09/09 18:52 7440-38-209/08/09 12:090.0030
Cadmium 0.0018 mg/L 1 09/09/09 18:52 7440-43-909/08/09 12:090.000080
Copper 0.0049 mg/L 1 09/09/09 18:52 7440-50-809/08/09 12:090.0010
Iron 0.25 mg/L 1 09/09/09 18:52 7439-89-609/08/09 12:090.050
Lead 0.0094 mg/L 1 09/09/09 18:52 7439-92-109/08/09 12:090.00050
Manganese 0.62 mg/L 5 09/10/09 11:19 7439-96-5 Z209/08/09 12:090.025
Zinc 0.22 mg/L 1 09/09/09 18:52 7440-66-609/08/09 12:090.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 15:54 7429-90-509/10/09 08:150.030
Manganese, Dissolved 0.58 mg/L 5 09/11/09 15:58 7439-96-509/10/09 08:150.025
Copper, Dissolved 0.0028 mg/L 1 09/11/09 15:54 7440-50-809/10/09 08:150.0010
Zinc, Dissolved 0.26 mg/L 1 09/11/09 15:54 7440-66-609/10/09 08:150.010
Arsenic, Dissolved <0.0030 mg/L 1 09/11/09 15:54 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved 0.0018 mg/L 1 09/11/09 15:54 7440-43-909/10/09 08:150.000080
Lead, Dissolved 0.0019 mg/L 1 09/11/09 15:54 7439-92-109/10/09 08:150.00050
Sodium, Dissolved 1.2 mg/L 1 09/11/09 15:54 7440-23-509/10/09 08:151.0
Magnesium, Dissolved 15.3 mg/L 1 09/11/09 15:54 7439-95-409/10/09 08:151.0
Calcium, Dissolved 25.5 mg/L 5 09/11/09 15:58 7440-70-209/10/09 08:155.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 15:54 7440-09-709/10/09 08:151.0
Iron, Dissolved <0.050 mg/L 1 09/11/09 15:54 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

126 mg/L 5 09/11/09 15:5809/10/09 08:155.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 265 umhos/cm 1 09/03/09 16:0010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 09/02/09 11:301.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/03/09 23:41 16887-00-61.0
Sulfate 37.4 mg/L 1 09/03/09 23:41 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.1 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 102 mg/L 1 09/02/09 13:185.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/02/09 13:185.0
Alkalinity, Total as CaCO3 102 mg/L 1 09/02/09 13:185.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-48 Lab ID: 10111520007 Collected: 08/28/09 13:02 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 151 mg/L 1 09/02/09 12:0510.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-22 Lab ID: 10111520008 Collected: 08/28/09 17:07 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 18:56 7429-90-509/08/09 12:090.030
Arsenic <0.0030 mg/L 1 09/09/09 18:56 7440-38-209/08/09 12:090.0030
Cadmium 0.0085 mg/L 1 09/09/09 18:56 7440-43-909/08/09 12:090.000080
Copper 0.021 mg/L 1 09/09/09 18:56 7440-50-809/08/09 12:090.0010
Iron <0.050 mg/L 1 09/09/09 18:56 7439-89-609/08/09 12:090.050
Lead 0.0064 mg/L 1 09/09/09 18:56 7439-92-109/08/09 12:090.00050
Manganese 0.11 mg/L 1 09/09/09 18:56 7439-96-5 Z209/08/09 12:090.0050
Zinc 1.3 mg/L 5 09/10/09 11:24 7440-66-609/08/09 12:090.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 16:11 7429-90-509/10/09 08:150.030
Manganese, Dissolved 0.094 mg/L 1 09/11/09 16:11 7439-96-509/10/09 08:150.0050
Copper, Dissolved 0.025 mg/L 1 09/11/09 16:11 7440-50-809/10/09 08:150.0010
Zinc, Dissolved 1.2 mg/L 5 09/11/09 16:16 7440-66-609/10/09 08:150.050
Arsenic, Dissolved <0.0030 mg/L 1 09/11/09 16:11 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved 0.0090 mg/L 1 09/11/09 16:11 7440-43-909/10/09 08:150.000080
Lead, Dissolved 0.0094 mg/L 1 09/11/09 16:11 7439-92-109/10/09 08:150.00050
Sodium, Dissolved 1.0 mg/L 1 09/11/09 16:11 7440-23-509/10/09 08:151.0
Magnesium, Dissolved 15.3 mg/L 1 09/11/09 16:11 7439-95-409/10/09 08:151.0
Calcium, Dissolved 37.2 mg/L 5 09/11/09 16:16 7440-70-209/10/09 08:155.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 16:11 7440-09-709/10/09 08:151.0
Iron, Dissolved <0.050 mg/L 1 09/11/09 16:11 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

156 mg/L 5 09/11/09 16:1609/10/09 08:155.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 328 umhos/cm 1 09/03/09 16:0010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 09/02/09 11:301.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 00:11 16887-00-61.0
Sulfate 82.2 mg/L 1 09/04/09 00:11 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.0 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 90.4 mg/L 1 09/02/09 13:185.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/02/09 13:185.0
Alkalinity, Total as CaCO3 90.4 mg/L 1 09/02/09 13:185.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-22 Lab ID: 10111520008 Collected: 08/28/09 17:07 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 211 mg/L 1 09/02/09 12:0510.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-2 Lab ID: 10111520009 Collected: 08/28/09 11:51 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 0.083 mg/L 1 09/09/09 19:01 7429-90-5 M009/08/09 12:090.030
Arsenic 0.0075 mg/L 1 09/09/09 19:01 7440-38-209/08/09 12:090.0030
Cadmium 0.00039 mg/L 1 09/09/09 19:01 7440-43-909/08/09 12:090.000080
Copper 0.0098 mg/L 1 09/09/09 19:01 7440-50-809/08/09 12:090.0010
Iron 1.5 mg/L 1 09/09/09 19:01 7439-89-609/08/09 12:090.050
Lead 0.038 mg/L 1 09/09/09 19:01 7439-92-109/08/09 12:090.00050
Manganese 0.69 mg/L 5 09/10/09 11:28 7439-96-5 M0,Z209/08/09 12:090.025
Zinc 0.084 mg/L 1 09/09/09 19:01 7440-66-609/08/09 12:090.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 16:20 7429-90-509/10/09 08:150.030
Manganese, Dissolved 0.40 mg/L 1 09/11/09 16:20 7439-96-509/10/09 08:150.0050
Copper, Dissolved 0.0042 mg/L 1 09/11/09 16:20 7440-50-809/10/09 08:150.0010
Zinc, Dissolved <0.010 mg/L 1 09/11/09 16:20 7440-66-609/10/09 08:150.010
Arsenic, Dissolved 0.0039 mg/L 1 09/11/09 16:20 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved <0.000080 mg/L 1 09/11/09 16:20 7440-43-909/10/09 08:150.000080
Lead, Dissolved <0.00050 mg/L 1 09/11/09 16:20 7439-92-109/10/09 08:150.00050
Sodium, Dissolved <1.0 mg/L 1 09/11/09 16:20 7440-23-509/10/09 08:151.0
Magnesium, Dissolved 21.6 mg/L 1 09/11/09 16:20 7439-95-409/10/09 08:151.0
Calcium, Dissolved 45.6 mg/L 5 09/11/09 16:24 7440-70-209/10/09 08:155.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 16:20 7440-09-709/10/09 08:151.0
Iron, Dissolved 0.051 mg/L 1 09/11/09 16:20 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

203 mg/L 5 09/11/09 16:2409/10/09 08:155.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 410 umhos/cm 1 09/03/09 16:0010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 18.0 mg/L 1 09/02/09 11:302.1

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 00:42 16887-00-61.0
Sulfate 163 mg/L 1 09/04/09 00:42 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.8 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 56.2 mg/L 1 09/02/09 13:185.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/02/09 13:185.0
Alkalinity, Total as CaCO3 56.2 mg/L 1 09/02/09 13:185.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-2 Lab ID: 10111520009 Collected: 08/28/09 11:51 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 306 mg/L 1 09/02/09 12:0510.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-1 Lab ID: 10111520010 Collected: 08/28/09 10:12 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 19:10 7429-90-509/08/09 12:090.030
Arsenic <0.0030 mg/L 1 09/09/09 19:10 7440-38-209/08/09 12:090.0030
Cadmium <0.000080 mg/L 1 09/09/09 19:10 7440-43-909/08/09 12:090.000080
Copper <0.0010 mg/L 1 09/09/09 19:10 7440-50-809/08/09 12:090.0010
Iron <0.050 mg/L 1 09/09/09 19:10 7439-89-609/08/09 12:090.050
Lead <0.00050 mg/L 1 09/09/09 19:10 7439-92-109/08/09 12:090.00050
Manganese <0.0050 mg/L 1 09/09/09 19:10 7439-96-5 Z209/08/09 12:090.0050
Zinc <0.010 mg/L 1 09/09/09 19:10 7440-66-609/08/09 12:090.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/11/09 16:29 7429-90-509/10/09 08:150.030
Manganese, Dissolved <0.0050 mg/L 1 09/11/09 16:29 7439-96-509/10/09 08:150.0050
Copper, Dissolved <0.0010 mg/L 1 09/11/09 16:29 7440-50-809/10/09 08:150.0010
Zinc, Dissolved <0.010 mg/L 1 09/11/09 16:29 7440-66-609/10/09 08:150.010
Arsenic, Dissolved <0.0030 mg/L 1 09/11/09 16:29 7440-38-209/10/09 08:150.0030
Cadmium, Dissolved <0.000080 mg/L 1 09/11/09 16:29 7440-43-909/10/09 08:150.000080
Lead, Dissolved <0.00050 mg/L 1 09/11/09 16:29 7439-92-109/10/09 08:150.00050
Sodium, Dissolved 1.2 mg/L 1 09/11/09 16:29 7440-23-509/10/09 08:151.0
Magnesium, Dissolved 13.0 mg/L 1 09/11/09 16:29 7439-95-4 M109/10/09 08:151.0
Calcium, Dissolved 22.1 mg/L 1 09/11/09 16:29 7440-70-2 M109/10/09 08:151.0
Potassium, Dissolved <1.0 mg/L 1 09/11/09 16:29 7440-09-709/10/09 08:151.0
Iron, Dissolved <0.050 mg/L 1 09/11/09 16:29 7439-89-609/10/09 08:150.050
Total Hardness by 2340B,
Dissolved

109 mg/L 1 09/11/09 16:2909/10/09 08:151.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 09/04/09 20:525.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 210 umhos/cm 1 09/03/09 17:1010.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 09/02/09 11:301.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 01:12 16887-00-61.0
Sulfate 6.1 mg/L 1 09/04/09 01:12 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.2 Std. Units 1 09/01/09 16:31 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 111 mg/L 1 09/02/09 13:185.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/02/09 13:185.0
Alkalinity, Total as CaCO3 111 mg/L 1 09/02/09 13:185.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Sample: BRSW-1 Lab ID: 10111520010 Collected: 08/28/09 10:12 Received: 09/01/09 09:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 114 mg/L 1 09/02/09 12:0610.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/17076
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 673753

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <10.0 10.0 09/02/09 11:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

673754LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 18.019.9 90 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111402003
674060SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 846 0 20849

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111402004
674061SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 848 0 20845
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17089
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 673269

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Matrix: Water

Analyzed

Aluminum mg/L <0.030 0.030 09/10/09 10:19
Arsenic mg/L <0.0030 0.0030 09/09/09 17:42
Cadmium mg/L <0.000080 0.000080 09/09/09 17:42
Copper mg/L <0.0010 0.0010 09/09/09 17:42
Iron mg/L <0.050 0.050 09/09/09 17:42
Lead mg/L <0.00050 0.00050 09/09/09 17:42
Manganese mg/L <0.0050 0.0050 B09/09/09 17:42
Zinc mg/L <0.010 0.010 09/09/09 17:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

673270LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 0.088.08 110 85-115
Arsenic mg/L 0.073.08 92 85-115
Cadmium mg/L 0.073.08 91 85-115
Copper mg/L 0.079.08 99 85-115
Iron mg/L 1.01 101 85-115
Lead mg/L 0.077.08 96 85-115
Manganese mg/L 0.079.08 98 85-115
Zinc mg/L 0.068.08 85 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

673271MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10111501001

673272

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L .08 107 70-130117 9 20.08ND <0.15 <0.15
Arsenic mg/L .08 97 70-13095 2 20.08ND 0.078 0.076
Cadmium mg/L .08 96 70-13093 3 20.08ND 0.077 0.074
Copper mg/L .08 99 70-13097 2 20.081.2 ug/L 0.080 0.079
Iron mg/L 1 114 70-130110 3 201ND 1.2 1.1
Lead mg/L .08 100 70-13099 1 20.08ND 0.080 0.079
Manganese mg/L .08 106 70-130106 1 20.080.56

ug/L
0.085 0.086

Zinc mg/L .08 87 70-13084 3 20.08ND 0.071 0.069
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

673273MATRIX SPIKE SAMPLE:
MSSpike

Result
10111520009

Aluminum mg/L 0.23 M0.08 187 70-1300.083
Arsenic mg/L 0.083.08 95 70-1300.0075
Cadmium mg/L 0.077.08 96 70-1300.00039
Copper mg/L 0.087.08 97 70-1300.0098
Iron mg/L 2.71 127 70-1301.5
Lead mg/L 0.12.08 100 70-1300.038
Manganese mg/L 0.81 M0.08 152 70-1300.69
Zinc mg/L 0.16.08 91 70-1300.084
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2695
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

673516LABORATORY CONTROL SAMPLE:
LCSSpike

pH at 25 Degrees C Std. Units 5.0 H65 101 98-102

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520010
673517SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 8.2 H60 38.2

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111500001
673518SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.8 H60 37.8
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2709
SM 2310

SM 2310
2310 Acidity

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 674643

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Matrix: Water

Analyzed

Acidity mg/L <5.0 5.0 09/04/09 20:52

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520005
674644SAMPLE DUPLICATE:

Acidity mg/L <5.0 20<5.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/15/2009 09:50 AM Page 41 of 51

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2712
SM 2510B

SM 2510B
2510B Specific Conductance

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 674838

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Matrix: Water

Analyzed

Specific Conductance umhos/cm <10.0 10.0 09/03/09 16:00

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

674839LABORATORY CONTROL SAMPLE:
LCSSpike

Specific Conductance umhos/cm 9841000 98 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520010
674841SAMPLE DUPLICATE:

Specific Conductance umhos/cm 207 1 20210

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520001
675464SAMPLE DUPLICATE:

Specific Conductance umhos/cm 247 3 20255
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2696
SM 2540D

SM 2540D
2540D Total Suspended Solids

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 673801

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Matrix: Water

Analyzed

Total Suspended Solids mg/L <1.0 1.0 09/02/09 11:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

673802LABORATORY CONTROL SAMPLE:
LCSSpike

Total Suspended Solids mg/L 27.025 108 71-129

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520002
673803SAMPLE DUPLICATE:

Total Suspended Solids mg/L 5.9 D836 204.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520009
673804SAMPLE DUPLICATE:

Total Suspended Solids mg/L 18.0 0 2018.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2711
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 675886

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Matrix: Water

Analyzed

Chloride mg/L <1.0 1.0 09/03/09 16:03
Sulfate mg/L <5.0 5.0 09/03/09 16:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

674714LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 39.240 98 90-110
Sulfate mg/L 38.040 95 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

674715MATRIX SPIKE SAMPLE:
MSSpike

Result
10111520001

Chloride mg/L 37.540 93 80-120<1.0
Sulfate mg/L 66.440 92 80-12029.6

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

674717MATRIX SPIKE SAMPLE:
MSSpike

Result
10111632001

Chloride mg/L 39.540 98 80-120<1.0
Sulfate mg/L 14640 90 80-120110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

675261MATRIX SPIKE SAMPLE:
MSSpike

Result
10111800001

Chloride mg/L 41.440 101 80-1200.96J
Sulfate mg/L 45.040 98 80-1206.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520002
674716SAMPLE DUPLICATE:

Chloride mg/L <1.0 20<1.0
Sulfate mg/L 50.4 1 2050.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111632002
674718SAMPLE DUPLICATE:

Chloride mg/L 1.1 20<1.0
Sulfate mg/L <5.0 20<5.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111800002
675863SAMPLE DUPLICATE:

Chloride mg/L <1.0 200.97J
Sulfate mg/L 6.1 2 206.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17087
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 673260

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Matrix: Water

Analyzed

Aluminum, Dissolved mg/L <0.030 0.030 09/11/09 14:26
Arsenic, Dissolved mg/L <0.0030 0.0030 09/11/09 14:26
Cadmium, Dissolved mg/L <0.000080 0.000080 09/11/09 14:26
Calcium, Dissolved mg/L <1.0 1.0 09/11/09 14:26
Copper, Dissolved mg/L <0.0010 0.0010 09/11/09 14:26
Iron, Dissolved mg/L <0.050 0.050 09/11/09 14:26
Lead, Dissolved mg/L <0.00050 0.00050 09/11/09 14:26
Magnesium, Dissolved mg/L <1.0 1.0 09/11/09 14:26
Manganese, Dissolved mg/L <0.0050 0.0050 09/11/09 14:26
Potassium, Dissolved mg/L <1.0 1.0 09/11/09 14:26
Sodium, Dissolved mg/L <1.0 1.0 09/11/09 14:26
Total Hardness by 2340B,
Dissolved

mg/L <1.0 1.0 09/11/09 14:26

Zinc, Dissolved mg/L <0.010 0.010 09/11/09 14:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

673261LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved mg/L 0.080.08 99 85-115
Arsenic, Dissolved mg/L 0.076.08 95 85-115
Cadmium, Dissolved mg/L 0.076.08 95 85-115
Calcium, Dissolved mg/L 1.01 101 85-115
Copper, Dissolved mg/L 0.078.08 98 85-115
Iron, Dissolved mg/L 1.01 102 85-115
Lead, Dissolved mg/L 0.082.08 102 85-115
Magnesium, Dissolved mg/L <1.01 99 85-115
Manganese, Dissolved mg/L 0.078.08 97 85-115
Potassium, Dissolved mg/L <1.01 91 85-115
Sodium, Dissolved mg/L 1.01 100 85-115
Total Hardness by 2340B,
Dissolved

mg/L 6.6

Zinc, Dissolved mg/L 0.081.08 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

673262MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10111501001

673263

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved mg/L .08 102 70-130100 2 20.08ND <0.15 <0.15
Arsenic, Dissolved mg/L .08 93 70-13095 2 20.08ND 0.075 0.076
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

673262MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10111501001

673263

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Cadmium, Dissolved mg/L .08 92 70-13094 2 20.08ND 0.073 0.075
Calcium, Dissolved mg/L M11 -250 70-130-35 3 20182800

ug/L
80.3 82.4

Copper, Dissolved mg/L .08 92 70-13092 0 20.080.85
ug/L

0.074 0.075

Iron, Dissolved mg/L 1 95 70-13098 2 201ND 0.96 0.98
Lead, Dissolved mg/L .08 98 70-130100 2 20.08ND 0.078 0.080
Magnesium, Dissolved mg/L M11 -5 70-13058 2 20132200

ug/L
32.2 32.8

Manganese, Dissolved mg/L .08 91 70-13092 1 20.08ND 0.073 0.074
Potassium, Dissolved mg/L M11 65 70-13071 2 2013200

ug/L
<5.0 <5.0

Sodium, Dissolved mg/L M11 56 70-13055 0 2019400
ug/L

10 10

Total Hardness by 2340B,
Dissolved

mg/L 2 20339000
ug/L

333 341

Zinc, Dissolved mg/L .08 95 70-13098 3 20.08ND 0.078 0.080

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

673264MATRIX SPIKE SAMPLE:
MSSpike

Result
10111520010

Aluminum, Dissolved mg/L <0.15.08 106 70-130<0.030
Arsenic, Dissolved mg/L 0.076.08 94 70-130<0.0030
Cadmium, Dissolved mg/L 0.076.08 95 70-130<0.000080
Calcium, Dissolved mg/L 21.5 M11 -60 70-13022.1
Copper, Dissolved mg/L 0.077.08 95 70-130<0.0010
Iron, Dissolved mg/L 0.991 99 70-130<0.050
Lead, Dissolved mg/L 0.081.08 102 70-130<0.00050
Magnesium, Dissolved mg/L 13.5 M11 42 70-13013.0
Manganese, Dissolved mg/L 0.079.08 94 70-130<0.0050
Potassium, Dissolved mg/L <5.01 86 70-130<1.0
Sodium, Dissolved mg/L <5.01 102 70-1301.2
Total Hardness by 2340B,
Dissolved

mg/L 109109

Zinc, Dissolved mg/L 0.084.08 100 70-130<0.010
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/17073
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 673719

Associated Lab Samples: 10111520001, 10111520002, 10111520003, 10111520004, 10111520005, 10111520006, 10111520007,
10111520008, 10111520009, 10111520010

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L <5.0 5.0 09/02/09 13:18
Alkalinity, Total as CaCO3 mg/L <5.0 5.0 09/02/09 13:18
Alkalinity,Bicarbonate (CaCO3) mg/L <5.0 5.0 09/02/09 13:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

673720LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

673721

Alkalinity, Total as CaCO3 mg/L 43.840 109 80-12010742.8 2 30

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

673722MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10111402001

673723

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Alkalinity, Total as CaCO3 mg/L 40 107 80-120109 0 3040424 467 468

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

673799MATRIX SPIKE SAMPLE:
MSSpike

Result
10111520005

Alkalinity, Total as CaCO3 mg/L 18580 107 80-12099.0
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QUALIFIERS

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
The sample and duplicate results for this parameter are less than 5 times the reporting limit, the RPD may not be
statistically valid.

D8

Analysis initiated more than 15 minutes after sample collection.H6
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Analyte present in the associated method blank above the detection limit.Z2
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10111520001 MPRP/17087 ICPM/7037BRSW-23 EPA 200.8 EPA 200.8
10111520002 MPRP/17087 ICPM/7037BRSW-3B EPA 200.8 EPA 200.8
10111520003 MPRP/17087 ICPM/7037BRSW-38A EPA 200.8 EPA 200.8
10111520004 MPRP/17087 ICPM/7037BRSW-38 EPA 200.8 EPA 200.8
10111520005 MPRP/17087 ICPM/7037BRSW-3A EPA 200.8 EPA 200.8
10111520006 MPRP/17087 ICPM/7037BRSW-22A EPA 200.8 EPA 200.8
10111520007 MPRP/17087 ICPM/7037BRSW-48 EPA 200.8 EPA 200.8
10111520008 MPRP/17087 ICPM/7037BRSW-22 EPA 200.8 EPA 200.8
10111520009 MPRP/17087 ICPM/7037BRSW-2 EPA 200.8 EPA 200.8
10111520010 MPRP/17087 ICPM/7037BRSW-1 EPA 200.8 EPA 200.8

10111520001 MPRP/17089 ICPM/7022BRSW-23 EPA 200.8 EPA 200.8
10111520002 MPRP/17089 ICPM/7022BRSW-3B EPA 200.8 EPA 200.8
10111520003 MPRP/17089 ICPM/7022BRSW-38A EPA 200.8 EPA 200.8
10111520004 MPRP/17089 ICPM/7022BRSW-38 EPA 200.8 EPA 200.8
10111520005 MPRP/17089 ICPM/7022BRSW-3A EPA 200.8 EPA 200.8
10111520006 MPRP/17089 ICPM/7022BRSW-22A EPA 200.8 EPA 200.8
10111520007 MPRP/17089 ICPM/7022BRSW-48 EPA 200.8 EPA 200.8
10111520008 MPRP/17089 ICPM/7022BRSW-22 EPA 200.8 EPA 200.8
10111520009 MPRP/17089 ICPM/7022BRSW-2 EPA 200.8 EPA 200.8
10111520010 MPRP/17089 ICPM/7022BRSW-1 EPA 200.8 EPA 200.8

10111520001 MT/2695BRSW-23 SM 4500-H+B
10111520002 MT/2695BRSW-3B SM 4500-H+B
10111520003 MT/2695BRSW-38A SM 4500-H+B
10111520004 MT/2695BRSW-38 SM 4500-H+B
10111520005 MT/2695BRSW-3A SM 4500-H+B
10111520006 MT/2695BRSW-22A SM 4500-H+B
10111520007 MT/2695BRSW-48 SM 4500-H+B
10111520008 MT/2695BRSW-22 SM 4500-H+B
10111520009 MT/2695BRSW-2 SM 4500-H+B
10111520010 MT/2695BRSW-1 SM 4500-H+B

10111520001 WET/17073BRSW-23 SM 2320B
10111520002 WET/17073BRSW-3B SM 2320B
10111520003 WET/17073BRSW-38A SM 2320B
10111520004 WET/17073BRSW-38 SM 2320B
10111520005 WET/17073BRSW-3A SM 2320B
10111520006 WET/17073BRSW-22A SM 2320B
10111520007 WET/17073BRSW-48 SM 2320B
10111520008 WET/17073BRSW-22 SM 2320B
10111520009 WET/17073BRSW-2 SM 2320B
10111520010 WET/17073BRSW-1 SM 2320B

10111520001 WET/17076BRSW-23 SM 2540C
10111520002 WET/17076BRSW-3B SM 2540C
10111520003 WET/17076BRSW-38A SM 2540C
10111520004 WET/17076BRSW-38 SM 2540C
10111520005 WET/17076BRSW-3A SM 2540C
10111520006 WET/17076BRSW-22A SM 2540C
10111520007 WET/17076BRSW-48 SM 2540C
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10111520
UBMC-Mike Horse

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10111520008 WET/17076BRSW-22 SM 2540C
10111520009 WET/17076BRSW-2 SM 2540C
10111520010 WET/17076BRSW-1 SM 2540C

10111520001 MT/2696BRSW-23 SM 2540D
10111520002 MT/2696BRSW-3B SM 2540D
10111520003 MT/2696BRSW-38A SM 2540D
10111520004 MT/2696BRSW-38 SM 2540D
10111520005 MT/2696BRSW-3A SM 2540D
10111520006 MT/2696BRSW-22A SM 2540D
10111520007 MT/2696BRSW-48 SM 2540D
10111520008 MT/2696BRSW-22 SM 2540D
10111520009 MT/2696BRSW-2 SM 2540D
10111520010 MT/2696BRSW-1 SM 2540D

10111520001 MT/2709BRSW-23 SM 2310
10111520002 MT/2709BRSW-3B SM 2310
10111520003 MT/2709BRSW-38A SM 2310
10111520004 MT/2709BRSW-38 SM 2310
10111520005 MT/2709BRSW-3A SM 2310
10111520006 MT/2709BRSW-22A SM 2310
10111520007 MT/2709BRSW-48 SM 2310
10111520008 MT/2709BRSW-22 SM 2310
10111520009 MT/2709BRSW-2 SM 2310
10111520010 MT/2709BRSW-1 SM 2310

10111520001 MT/2711BRSW-23 EPA 300.0
10111520002 MT/2711BRSW-3B EPA 300.0
10111520003 MT/2711BRSW-38A EPA 300.0
10111520004 MT/2711BRSW-38 EPA 300.0
10111520005 MT/2711BRSW-3A EPA 300.0
10111520006 MT/2711BRSW-22A EPA 300.0
10111520007 MT/2711BRSW-48 EPA 300.0
10111520008 MT/2711BRSW-22 EPA 300.0
10111520009 MT/2711BRSW-2 EPA 300.0
10111520010 MT/2711BRSW-1 EPA 300.0

10111520001 MT/2712BRSW-23 SM 2510B
10111520002 MT/2712BRSW-3B SM 2510B
10111520003 MT/2712BRSW-38A SM 2510B
10111520004 MT/2712BRSW-38 SM 2510B
10111520005 MT/2712BRSW-3A SM 2510B
10111520006 MT/2712BRSW-22A SM 2510B
10111520007 MT/2712BRSW-48 SM 2510B
10111520008 MT/2712BRSW-22 SM 2510B
10111520009 MT/2712BRSW-2 SM 2510B
10111520010 MT/2712BRSW-1 SM 2510B
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December 09, 2009

LIMS USE: FR - SHELLIE HAALAND
LIMS OBJECT ID: 10117717

10117717
Project:
Pace Project No.:

RE:

Shellie Haaland
Montana Dept. of Environmental Qualtiy
PO Box 200901
Helena, MT 596200901

Upper Blackfoot Mining Complex

Dear Shellie Haaland:
Enclosed are the analytical results for sample(s) received by the laboratory on November 24, 2009.
The results relate only to the samples included in this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Denise Jensen

denise.jensen@pacelabs.com
Project Manager

Enclosures

cc: Thomas Smith, Terragraphics Environmental Engineering,
Inc.
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CERTIFICATIONS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Minnesota Certification IDs
1700 Elm Street SE, Suite 200 Minneapolis, MN  55414
Wisconsin Certification #: 999407970
Alaska Certification #: UST-078
Arizona Certification #: AZ-0014
California Certification #: 01155CA
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563
Oregon Certification #: MN200001
North Dakota Certification #: R-036
North Carolina Certification #: 530

New York Certification #: 11647
New Jersey Certification #: MN-002
Montana Certification #: MT CERT0092
Minnesota Certification #: 027-053-137
Maine Certification #: 2007029
Louisiana Certification #: LA080009
Louisiana Certification #: 03086
Kansas Certification #: E-10167
Iowa Certification #: 368
Illinois Certification #: 200011
Florida/NELAP Certification #: E87605

Montana Certification IDs
602 South 25th Street  Billings, MT  59101
Idaho Certification #: MT00012

Montana Certification #: MT CERT0040
EPA Region 8 Certification #: 8TMS-Q
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SAMPLE SUMMARY

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Lab ID Sample ID Matrix Date Collected Date Received

10117717001 BRSW-23-111909 Water 11/19/09 14:25 11/24/09 10:30

10117717002 BRSW-38-111909 Water 11/19/09 15:28 11/24/09 10:30

10117717003 BRSW-38A-112009 Water 11/20/09 14:39 11/24/09 10:30

10117717004 BRSW-48-11202009 Water 11/20/09 09:45 11/24/09 10:30

10117717005 BRSW-1-111909 Water 11/19/09 13:50 11/24/09 10:30

10117717006 BRSW-2-111909 Water 11/19/09 14:30 11/24/09 10:30

10117717007 BRSW-3A-112009 Water 11/20/09 11:40 11/24/09 10:30

10117717008 BRSW-3A-11202009 Water 11/20/09 11:38 11/24/09 10:30

10117717009 BRSW-3B-11909 Water 11/19/09 12:10 11/24/09 10:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10117717001 BRSW-23-111909 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2310 1 PASI-MTCAC

SM 2510B 1 PASI-MTMK1

SM 2540C 1 PASI-MTCAC

SM 2540D 1 PASI-MTCAC

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MMJS

10117717002 BRSW-38-111909 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2310 1 PASI-MTCAC

SM 2510B 1 PASI-MTMK1

SM 2540C 1 PASI-MTCAC

SM 2540D 1 PASI-MTCAC

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MMJS

10117717003 BRSW-38A-112009 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2310 1 PASI-MTCAC

SM 2510B 1 PASI-MTMK1

SM 2540C 1 PASI-MTCAC

SM 2540D 1 PASI-MTCAC

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MMJS

10117717004 BRSW-48-11202009 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2310 1 PASI-MTCAC

SM 2510B 1 PASI-MTMK1

SM 2540C 1 PASI-MTCAC

SM 2540D 1 PASI-MTCAC

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MKEO

10117717005 BRSW-1-111909 EPA 200.8 8 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 200.8 13 PASI-MRJS

SM 2310 1 PASI-MTCAC

SM 2510B 1 PASI-MTMK1

SM 2540C 1 PASI-MTCAC

SM 2540D 1 PASI-MTCAC

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MMJS

10117717006 BRSW-2-111909 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2310 1 PASI-MTCAC

SM 2510B 1 PASI-MTMK1

SM 2540C 1 PASI-MTCAC

SM 2540D 1 PASI-MTCAC

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MMJS

10117717007 BRSW-3A-112009 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2310 1 PASI-MTCAC

SM 2510B 1 PASI-MTMK1

SM 2540C 1 PASI-MTCAC

SM 2540D 1 PASI-MTCAC

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MKEO

10117717008 BRSW-3A-11202009 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2310 1 PASI-MTCAC

SM 2510B 1 PASI-MTMK1

SM 2540C 1 PASI-MTCAC

SM 2540D 1 PASI-MTCAC

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MKEO

10117717009 BRSW-3B-11909 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

SM 2310 1 PASI-MTCAC

SM 2510B 1 PASI-MTMK1

SM 2540C 1 PASI-MTCAC

SM 2540D 1 PASI-MTCAC

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MMJS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: December 09, 2009

Description: 200.8 MET ICPMS

General Information:
9 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/18441
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10117717005,5032552001

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 719186)

• Calcium
• Magnesium

• MS  (Lab ID: 721975)
• Calcium
• Magnesium
• Sodium

• MSD  (Lab ID: 719187)
• Calcium
• Magnesium

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: December 09, 2009

Description: 200.8 MET ICPMS

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: December 09, 2009

Description: 200.8 MET ICPMS, Dissolved

General Information:
9 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/18439
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10117682001,10117717005

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 719173)

• Calcium, Dissolved
• MSD  (Lab ID: 719174)

• Calcium, Dissolved

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

SM 2310

Date: December 09, 2009

Description: 2310 Acidity

General Information:
9 samples were analyzed for SM 2310.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

SM 2510B

Date: December 09, 2009

Description: 2510B Specific Conductance

General Information:
9 samples were analyzed for SM 2510B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

SM 2540C

Date: December 09, 2009

Description: 2540C Total Dissolved Solids

General Information:
9 samples were analyzed for SM 2540C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MT/3337
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 719087)
• Total Dissolved Solids

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 12 of 49

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

SM 2540D

Date: December 09, 2009

Description: 2540D Total Suspended Solids

General Information:
9 samples were analyzed for SM 2540D.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 13 of 49

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

EPA 300.0

Date: December 09, 2009

Description: 300.0 IC Anions

General Information:
9 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

SM 4500-H+B

Date: December 09, 2009

Description: 4500H+ pH, Electrometric

General Information:
9 samples were analyzed for SM 4500-H+B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

H6: Analysis initiated more than 15 minutes after sample collection.
• BRSW-1-111909  (Lab ID: 10117717005)
• BRSW-2-111909  (Lab ID: 10117717006)
• BRSW-23-111909  (Lab ID: 10117717001)
• BRSW-38-111909  (Lab ID: 10117717002)
• BRSW-38A-112009  (Lab ID: 10117717003)
• BRSW-3A-112009  (Lab ID: 10117717007)
• BRSW-3A-11202009  (Lab ID: 10117717008)
• BRSW-3B-11909  (Lab ID: 10117717009)
• BRSW-48-11202009  (Lab ID: 10117717004)

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

SM 2320B

Date: December 09, 2009

Description: 2320B Alkalinity

General Information:
9 samples were analyzed for SM 2320B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-23-111909 Lab ID: 10117717001 Collected: 11/19/09 14:25 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 0.030 mg/L 1 12/07/09 14:56 7429-90-512/03/09 16:560.030
Arsenic <0.0030 mg/L 1 12/07/09 14:56 7440-38-212/03/09 16:560.0030
Cadmium 0.0020 mg/L 1 12/07/09 14:56 7440-43-912/03/09 16:560.000080
Copper 0.0051 mg/L 1 12/07/09 14:56 7440-50-812/03/09 16:560.0010
Iron 0.21 mg/L 1 12/07/09 14:56 7439-89-612/03/09 16:560.050
Lead 0.0042 mg/L 1 12/07/09 14:56 7439-92-112/03/09 16:560.00050
Manganese 0.35 mg/L 1 12/07/09 14:56 7439-96-512/03/09 16:560.0050
Zinc 0.58 mg/L 5 12/08/09 11:15 7440-66-612/03/09 16:560.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/08/09 01:37 7429-90-512/03/09 15:070.030
Manganese, Dissolved 0.38 mg/L 1 12/08/09 01:37 7439-96-512/03/09 15:070.0050
Copper, Dissolved 0.0034 mg/L 1 12/08/09 01:37 7440-50-812/03/09 15:070.0010
Zinc, Dissolved 0.60 mg/L 5 12/09/09 09:20 7440-66-612/03/09 15:070.050
Arsenic, Dissolved <0.0030 mg/L 1 12/08/09 01:37 7440-38-212/03/09 15:070.0030
Cadmium, Dissolved 0.0020 mg/L 1 12/08/09 01:37 7440-43-912/03/09 15:070.000080
Lead, Dissolved 0.0010 mg/L 1 12/08/09 01:37 7439-92-112/03/09 15:070.00050
Sodium, Dissolved 1.5 mg/L 1 12/08/09 01:37 7440-23-512/03/09 15:071.0
Magnesium, Dissolved 18.0 mg/L 1 12/08/09 01:37 7439-95-412/03/09 15:071.0
Calcium, Dissolved 30.0 mg/L 5 12/09/09 09:20 7440-70-212/03/09 15:075.0
Potassium, Dissolved <1.0 mg/L 1 12/08/09 01:37 7440-09-712/03/09 15:071.0
Iron, Dissolved <0.050 mg/L 1 12/08/09 01:37 7439-89-612/03/09 15:070.050
Total Hardness by 2340B,
Dissolved

149 mg/L 5 12/09/09 09:2012/03/09 15:075.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 12/03/09 15:305.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 291 umhos/cm 1 12/01/09 11:1210.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 173 mg/L 1 11/24/09 15:53 B+20.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 0.98 mg/L 1 11/24/09 15:530.98

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 12/01/09 20:57 16887-00-61.0
Sulfate 63.6 mg/L 1 12/01/09 20:57 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.9 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 106 mg/L 1 12/02/09 09:435.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-23-111909 Lab ID: 10117717001 Collected: 11/19/09 14:25 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 12/02/09 09:435.0
Alkalinity, Total as CaCO3 106 mg/L 1 12/02/09 09:435.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-38-111909 Lab ID: 10117717002 Collected: 11/19/09 15:28 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 0.27 mg/L 1 12/07/09 15:00 7429-90-512/03/09 16:560.030
Arsenic <0.0030 mg/L 1 12/07/09 15:00 7440-38-212/03/09 16:560.0030
Cadmium 0.0093 mg/L 1 12/07/09 15:00 7440-43-912/03/09 16:560.000080
Copper 0.034 mg/L 1 12/07/09 15:00 7440-50-812/03/09 16:560.0010
Iron 0.67 mg/L 1 12/07/09 15:00 7439-89-612/03/09 16:560.050
Lead 0.020 mg/L 1 12/07/09 15:00 7439-92-112/03/09 16:560.00050
Manganese 1.9 mg/L 5 12/07/09 15:04 7439-96-512/03/09 16:560.025
Zinc 1.9 mg/L 5 12/07/09 15:04 7440-66-612/03/09 16:560.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 0.13 mg/L 1 12/08/09 01:45 7429-90-512/03/09 15:070.030
Manganese, Dissolved 2.3 mg/L 5 12/09/09 09:24 7439-96-512/03/09 15:070.025
Copper, Dissolved 0.038 mg/L 1 12/08/09 01:45 7440-50-812/03/09 15:070.0010
Zinc, Dissolved 2.3 mg/L 5 12/09/09 09:24 7440-66-612/03/09 15:070.050
Arsenic, Dissolved <0.0030 mg/L 1 12/08/09 01:45 7440-38-212/03/09 15:070.0030
Cadmium, Dissolved 0.012 mg/L 1 12/08/09 01:45 7440-43-912/03/09 15:070.000080
Lead, Dissolved 0.0013 mg/L 1 12/08/09 01:45 7439-92-112/03/09 15:070.00050
Sodium, Dissolved 1.5 mg/L 1 12/08/09 01:45 7440-23-512/03/09 15:071.0
Magnesium, Dissolved 19.3 mg/L 1 12/08/09 01:45 7439-95-412/03/09 15:071.0
Calcium, Dissolved 34.8 mg/L 5 12/09/09 09:24 7440-70-212/03/09 15:075.0
Potassium, Dissolved <1.0 mg/L 1 12/08/09 01:45 7440-09-712/03/09 15:071.0
Iron, Dissolved <0.050 mg/L 1 12/08/09 01:45 7439-89-612/03/09 15:070.050
Total Hardness by 2340B,
Dissolved

166 mg/L 5 12/09/09 09:2412/03/09 15:075.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 12/03/09 15:305.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 326 umhos/cm 1 12/01/09 11:1210.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 258 mg/L 1 11/24/09 15:53 B-20.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 9.1 mg/L 1 11/24/09 15:532.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 12/01/09 21:58 16887-00-61.0
Sulfate 110 mg/L 1 12/01/09 21:58 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 75.4 mg/L 1 12/02/09 09:435.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-38-111909 Lab ID: 10117717002 Collected: 11/19/09 15:28 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 12/02/09 09:435.0
Alkalinity, Total as CaCO3 75.4 mg/L 1 12/02/09 09:435.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-38A-112009 Lab ID: 10117717003 Collected: 11/20/09 14:39 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 12/07/09 15:08 7429-90-512/03/09 16:560.030
Arsenic <0.0030 mg/L 1 12/07/09 15:08 7440-38-212/03/09 16:560.0030
Cadmium <0.000080 mg/L 1 12/07/09 15:08 7440-43-912/03/09 16:560.000080
Copper <0.0010 mg/L 1 12/07/09 15:08 7440-50-812/03/09 16:560.0010
Iron <0.050 mg/L 1 12/07/09 15:08 7439-89-612/03/09 16:560.050
Lead <0.00050 mg/L 1 12/07/09 15:08 7439-92-112/03/09 16:560.00050
Manganese <0.0050 mg/L 1 12/07/09 15:08 7439-96-512/03/09 16:560.0050
Zinc <0.010 mg/L 1 12/07/09 15:08 7440-66-612/03/09 16:560.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/08/09 01:53 7429-90-512/03/09 15:070.030
Manganese, Dissolved <0.0050 mg/L 1 12/08/09 01:53 7439-96-512/03/09 15:070.0050
Copper, Dissolved <0.0010 mg/L 1 12/08/09 01:53 7440-50-812/03/09 15:070.0010
Zinc, Dissolved <0.010 mg/L 1 12/08/09 01:53 7440-66-612/03/09 15:070.010
Arsenic, Dissolved <0.0030 mg/L 1 12/08/09 01:53 7440-38-212/03/09 15:070.0030
Cadmium, Dissolved <0.000080 mg/L 1 12/08/09 01:53 7440-43-912/03/09 15:070.000080
Lead, Dissolved <0.00050 mg/L 1 12/08/09 01:53 7439-92-112/03/09 15:070.00050
Sodium, Dissolved <1.0 mg/L 1 12/08/09 01:53 7440-23-512/03/09 15:071.0
Magnesium, Dissolved <5.0 mg/L 5 12/09/09 09:28 7439-95-412/03/09 15:075.0
Calcium, Dissolved <5.0 mg/L 5 12/09/09 09:28 7440-70-212/03/09 15:075.0
Potassium, Dissolved <1.0 mg/L 1 12/08/09 01:53 7440-09-712/03/09 15:071.0
Iron, Dissolved <0.050 mg/L 1 12/08/09 01:53 7439-89-612/03/09 15:070.050
Total Hardness by 2340B,
Dissolved

<5.0 mg/L 5 12/09/09 09:2812/03/09 15:075.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 12/03/09 15:305.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance <10.0 umhos/cm 1 12/01/09 11:1210.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 86.0 mg/L 1 11/24/09 15:53 B+20.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 1.4 mg/L 1 11/24/09 15:530.97

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 12/01/09 22:29 16887-00-61.0
Sulfate <5.0 mg/L 1 12/01/09 22:29 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 6.3 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) <5.0 mg/L 1 12/02/09 09:435.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-38A-112009 Lab ID: 10117717003 Collected: 11/20/09 14:39 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 12/02/09 09:435.0
Alkalinity, Total as CaCO3 <5.0 mg/L 1 12/02/09 09:435.0
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/09/2009 03:34 PM Page 22 of 49

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-48-11202009 Lab ID: 10117717004 Collected: 11/20/09 09:45 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 12/07/09 15:12 7429-90-512/03/09 16:560.030
Arsenic <0.0030 mg/L 1 12/07/09 15:12 7440-38-212/03/09 16:560.0030
Cadmium 0.0050 mg/L 1 12/07/09 15:12 7440-43-912/03/09 16:560.000080
Copper 0.0090 mg/L 1 12/07/09 15:12 7440-50-812/03/09 16:560.0010
Iron 1.2 mg/L 1 12/07/09 15:12 7439-89-612/03/09 16:560.050
Lead 0.023 mg/L 1 12/07/09 15:12 7439-92-112/03/09 16:560.00050
Manganese 2.2 mg/L 5 12/07/09 15:16 7439-96-512/03/09 16:560.025
Zinc 1.1 mg/L 5 12/07/09 15:16 7440-66-612/03/09 16:560.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/08/09 02:13 7429-90-512/03/09 15:070.030
Manganese, Dissolved 2.2 mg/L 5 12/09/09 09:32 7439-96-512/03/09 15:070.025
Copper, Dissolved 0.0022 mg/L 1 12/08/09 02:13 7440-50-812/03/09 15:070.0010
Zinc, Dissolved 1.1 mg/L 5 12/09/09 09:32 7440-66-612/03/09 15:070.050
Arsenic, Dissolved <0.0030 mg/L 1 12/08/09 02:13 7440-38-212/03/09 15:070.0030
Cadmium, Dissolved 0.0045 mg/L 1 12/08/09 02:13 7440-43-912/03/09 15:070.000080
Lead, Dissolved <0.00050 mg/L 1 12/08/09 02:13 7439-92-112/03/09 15:070.00050
Sodium, Dissolved 1.3 mg/L 1 12/08/09 02:13 7440-23-512/03/09 15:071.0
Magnesium, Dissolved 19.2 mg/L 1 12/08/09 02:13 7439-95-412/03/09 15:071.0
Calcium, Dissolved 32.8 mg/L 5 12/09/09 09:32 7440-70-212/03/09 15:075.0
Potassium, Dissolved <1.0 mg/L 1 12/08/09 02:13 7440-09-712/03/09 15:071.0
Iron, Dissolved 0.46 mg/L 1 12/08/09 02:13 7439-89-612/03/09 15:070.050
Total Hardness by 2340B,
Dissolved

161 mg/L 5 12/09/09 09:3212/03/09 15:075.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 12/03/09 15:305.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 318 umhos/cm 1 12/01/09 11:1210.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 204 mg/L 1 11/24/09 15:53 B+20.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 2.0 mg/L 1 11/24/09 15:532.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 12/01/09 22:59 16887-00-61.0
Sulfate 88.5 mg/L 1 12/01/09 22:59 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 93.5 mg/L 2 12/03/09 14:1810.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-48-11202009 Lab ID: 10117717004 Collected: 11/20/09 09:45 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Carbonate (CaCO3) <10.0 mg/L 2 12/03/09 14:1810.0
Alkalinity, Total as CaCO3 93.5 mg/L 2 12/03/09 14:1810.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-1-111909 Lab ID: 10117717005 Collected: 11/19/09 13:50 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 0.0080 mg/L 1 12/07/09 11:57 7429-90-512/03/09 16:560.0040
Arsenic 0.00077 mg/L 1 12/07/09 11:57 7440-38-212/03/09 16:560.00050
Cadmium <0.000080 mg/L 1 12/07/09 11:57 7440-43-912/03/09 16:560.000080
Copper <0.00050 mg/L 1 12/07/09 11:57 7440-50-812/03/09 16:560.00050
Iron <0.050 mg/L 1 12/07/09 11:57 7439-89-612/03/09 16:560.050
Lead 0.00011 mg/L 1 12/07/09 11:57 7439-92-112/03/09 16:560.00010
Manganese 0.0013 mg/L 1 12/07/09 11:57 7439-96-512/03/09 16:560.00050
Zinc 0.014 mg/L 1 12/07/09 11:57 7440-66-612/03/09 16:560.0050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.0040 mg/L 1 12/08/09 02:21 7429-90-512/03/09 15:070.0040
Manganese, Dissolved 0.0010 mg/L 1 12/08/09 02:21 7439-96-512/03/09 15:070.00050
Copper, Dissolved <0.00050 mg/L 1 12/08/09 02:21 7440-50-812/03/09 15:070.00050
Zinc, Dissolved 0.015 mg/L 1 12/08/09 02:21 7440-66-612/03/09 15:070.0050
Arsenic, Dissolved 0.00077 mg/L 1 12/08/09 02:21 7440-38-212/03/09 15:070.00050
Cadmium, Dissolved <0.000080 mg/L 1 12/08/09 02:21 7440-43-912/03/09 15:070.000080
Lead, Dissolved <0.00010 mg/L 1 12/08/09 02:21 7439-92-112/03/09 15:070.00010
Sodium, Dissolved 1.2 mg/L 1 12/08/09 02:21 7440-23-512/03/09 15:070.050
Magnesium, Dissolved 12.6 mg/L 1 12/08/09 02:21 7439-95-412/03/09 15:070.0050
Calcium, Dissolved 20.6 mg/L 10 12/09/09 09:36 7440-70-2 M012/03/09 15:070.20
Potassium, Dissolved 0.33 mg/L 1 12/08/09 02:21 7440-09-712/03/09 15:070.020
Iron, Dissolved <0.050 mg/L 1 12/08/09 02:21 7439-89-612/03/09 15:070.050
Total Hardness by 2340B,
Dissolved

103 mg/L 10 12/09/09 09:3612/03/09 15:070.71

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 12/03/09 15:305.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 186 umhos/cm 1 12/01/09 11:1210.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 196 mg/L 1 11/24/09 15:53 B+20.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <0.98 mg/L 1 11/24/09 15:530.98

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 12/01/09 23:30 16887-00-61.0
Sulfate 6.7 mg/L 1 12/01/09 23:30 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.2 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 99.9 mg/L 2 12/02/09 09:4310.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-1-111909 Lab ID: 10117717005 Collected: 11/19/09 13:50 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Carbonate (CaCO3) <10.0 mg/L 2 12/02/09 09:4310.0
Alkalinity, Total as CaCO3 99.9 mg/L 2 12/02/09 09:4310.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-2-111909 Lab ID: 10117717006 Collected: 11/19/09 14:30 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 0.091 mg/L 1 12/07/09 15:32 7429-90-512/03/09 16:560.030
Arsenic 0.0033 mg/L 1 12/07/09 15:32 7440-38-212/03/09 16:560.0030
Cadmium 0.060 mg/L 1 12/07/09 15:32 7440-43-912/03/09 16:560.000080
Copper 0.026 mg/L 1 12/07/09 15:32 7440-50-812/03/09 16:560.0010
Iron 0.64 mg/L 1 12/07/09 15:32 7439-89-612/03/09 16:560.050
Lead 0.029 mg/L 1 12/07/09 15:32 7439-92-112/03/09 16:560.00050
Manganese 31.6 mg/L 100 12/07/09 15:36 7439-96-512/03/09 16:560.50
Zinc 19.8 mg/L 100 12/07/09 15:36 7440-66-612/03/09 16:561.0

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/08/09 02:38 7429-90-512/03/09 15:070.030
Manganese, Dissolved 35.4 mg/L 250 12/09/09 10:01 7439-96-512/03/09 15:071.2
Copper, Dissolved 0.019 mg/L 1 12/08/09 02:38 7440-50-812/03/09 15:070.0010
Zinc, Dissolved 23.1 mg/L 250 12/09/09 10:01 7440-66-612/03/09 15:072.5
Arsenic, Dissolved <0.0030 mg/L 1 12/08/09 02:38 7440-38-212/03/09 15:070.0030
Cadmium, Dissolved 0.055 mg/L 1 12/08/09 02:38 7440-43-912/03/09 15:070.000080
Lead, Dissolved 0.0016 mg/L 1 12/08/09 02:38 7439-92-112/03/09 15:070.00050
Sodium, Dissolved 2.4 mg/L 1 12/08/09 02:38 7440-23-512/03/09 15:071.0
Magnesium, Dissolved 175 mg/L 25 12/09/09 09:57 7439-95-412/03/09 15:0725.0
Calcium, Dissolved 411 mg/L 25 12/09/09 09:57 7440-70-212/03/09 15:0725.0
Potassium, Dissolved 4.7 mg/L 1 12/08/09 02:38 7440-09-712/03/09 15:071.0
Iron, Dissolved 0.12 mg/L 1 12/08/09 02:38 7439-89-612/03/09 15:070.050
Total Hardness by 2340B,
Dissolved

1750 mg/L 25 12/09/09 09:5712/03/09 15:0725.0

2310 Acidity Analytical Method: SM 2310

Acidity 11.6 mg/L 1 12/03/09 15:305.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 2620 umhos/cm 1 12/01/09 11:1210.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 2770 mg/L 1 11/24/09 15:53 B-20.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 6.4 mg/L 1 11/24/09 15:532.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 12/02/09 00:31 16887-00-61.0
Sulfate 2010 mg/L 10 12/02/09 10:41 14808-79-850.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 6.6 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 46.3 mg/L 1 12/02/09 09:435.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-2-111909 Lab ID: 10117717006 Collected: 11/19/09 14:30 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 12/02/09 09:435.0
Alkalinity, Total as CaCO3 46.3 mg/L 1 12/02/09 09:435.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-3A-112009 Lab ID: 10117717007 Collected: 11/20/09 11:40 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 12/07/09 15:41 7429-90-512/03/09 16:560.030
Arsenic <0.0030 mg/L 1 12/07/09 15:41 7440-38-212/03/09 16:560.0030
Cadmium 0.00090 mg/L 1 12/07/09 15:41 7440-43-912/03/09 16:560.000080
Copper 0.0011 mg/L 1 12/07/09 15:41 7440-50-812/03/09 16:560.0010
Iron <0.050 mg/L 1 12/07/09 15:41 7439-89-612/03/09 16:560.050
Lead <0.00050 mg/L 1 12/07/09 15:41 7439-92-112/03/09 16:560.00050
Manganese 0.084 mg/L 1 12/07/09 15:41 7439-96-512/03/09 16:560.0050
Zinc 0.49 mg/L 5 12/07/09 15:45 7440-66-612/03/09 16:560.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/08/09 02:58 7429-90-512/03/09 15:070.030
Manganese, Dissolved 0.053 mg/L 1 12/08/09 02:58 7439-96-512/03/09 15:070.0050
Copper, Dissolved 0.0013 mg/L 1 12/08/09 02:58 7440-50-812/03/09 15:070.0010
Zinc, Dissolved 0.53 mg/L 5 12/09/09 10:06 7440-66-612/03/09 15:070.050
Arsenic, Dissolved <0.0030 mg/L 1 12/08/09 02:58 7440-38-212/03/09 15:070.0030
Cadmium, Dissolved 0.00086 mg/L 5 12/09/09 10:06 7440-43-912/03/09 15:070.00040
Lead, Dissolved <0.00050 mg/L 1 12/08/09 02:58 7439-92-112/03/09 15:070.00050
Sodium, Dissolved 1.5 mg/L 1 12/08/09 02:58 7440-23-512/03/09 15:071.0
Magnesium, Dissolved 21.2 mg/L 1 12/08/09 02:58 7439-95-412/03/09 15:071.0
Calcium, Dissolved 34.6 mg/L 5 12/09/09 10:06 7440-70-212/03/09 15:075.0
Potassium, Dissolved <1.0 mg/L 1 12/08/09 02:58 7440-09-712/03/09 15:071.0
Iron, Dissolved <0.050 mg/L 1 12/08/09 02:58 7439-89-612/03/09 15:070.050
Total Hardness by 2340B,
Dissolved

173 mg/L 5 12/09/09 10:0612/03/09 15:075.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 12/03/09 15:305.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 322 umhos/cm 1 12/01/09 11:1210.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 293 mg/L 1 11/24/09 15:53 B-20.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 11/24/09 15:531.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 12/02/09 02:02 16887-00-61.0
Sulfate 87.3 mg/L 1 12/02/09 02:02 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 96.3 mg/L 1 12/03/09 14:185.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-3A-112009 Lab ID: 10117717007 Collected: 11/20/09 11:40 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 12/03/09 14:185.0
Alkalinity, Total as CaCO3 96.3 mg/L 1 12/03/09 14:185.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-3A-11202009 Lab ID: 10117717008 Collected: 11/20/09 11:38 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 12/07/09 15:49 7429-90-512/03/09 16:560.030
Arsenic <0.0030 mg/L 1 12/07/09 15:49 7440-38-212/03/09 16:560.0030
Cadmium 0.00081 mg/L 1 12/07/09 15:49 7440-43-912/03/09 16:560.000080
Copper 0.0012 mg/L 1 12/07/09 15:49 7440-50-812/03/09 16:560.0010
Iron <0.050 mg/L 1 12/07/09 15:49 7439-89-612/03/09 16:560.050
Lead <0.00050 mg/L 1 12/07/09 15:49 7439-92-112/03/09 16:560.00050
Manganese 0.051 mg/L 1 12/07/09 15:49 7439-96-512/03/09 16:560.0050
Zinc 0.48 mg/L 5 12/07/09 15:53 7440-66-612/03/09 16:560.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/08/09 03:06 7429-90-512/03/09 15:070.030
Manganese, Dissolved 0.061 mg/L 1 12/08/09 03:06 7439-96-512/03/09 15:070.0050
Copper, Dissolved 0.0013 mg/L 1 12/08/09 03:06 7440-50-812/03/09 15:070.0010
Zinc, Dissolved 0.53 mg/L 5 12/09/09 10:10 7440-66-612/03/09 15:070.050
Arsenic, Dissolved <0.0030 mg/L 1 12/08/09 03:06 7440-38-212/03/09 15:070.0030
Cadmium, Dissolved 0.00092 mg/L 5 12/09/09 10:10 7440-43-912/03/09 15:070.00040
Lead, Dissolved <0.00050 mg/L 1 12/08/09 03:06 7439-92-112/03/09 15:070.00050
Sodium, Dissolved 1.5 mg/L 1 12/08/09 03:06 7440-23-512/03/09 15:071.0
Magnesium, Dissolved 20.7 mg/L 1 12/08/09 03:06 7439-95-412/03/09 15:071.0
Calcium, Dissolved 34.7 mg/L 5 12/09/09 10:10 7440-70-212/03/09 15:075.0
Potassium, Dissolved <1.0 mg/L 1 12/08/09 03:06 7440-09-712/03/09 15:071.0
Iron, Dissolved <0.050 mg/L 1 12/08/09 03:06 7439-89-612/03/09 15:070.050
Total Hardness by 2340B,
Dissolved

172 mg/L 5 12/09/09 10:1012/03/09 15:075.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 12/03/09 15:305.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 336 umhos/cm 1 12/01/09 11:1210.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 229 mg/L 1 11/24/09 15:53 B-20.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 11/24/09 15:531.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 12/02/09 02:33 16887-00-61.0
Sulfate 86.9 mg/L 1 12/02/09 02:33 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 97.2 mg/L 1 12/03/09 14:185.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-3A-11202009 Lab ID: 10117717008 Collected: 11/20/09 11:38 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 12/03/09 14:185.0
Alkalinity, Total as CaCO3 97.2 mg/L 1 12/03/09 14:185.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/09/2009 03:34 PM Page 32 of 49

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-3B-11909 Lab ID: 10117717009 Collected: 11/19/09 12:10 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 12/07/09 15:57 7429-90-512/03/09 16:560.030
Arsenic <0.0030 mg/L 1 12/07/09 15:57 7440-38-212/03/09 16:560.0030
Cadmium 0.0016 mg/L 1 12/07/09 15:57 7440-43-912/03/09 16:560.000080
Copper 0.0014 mg/L 1 12/07/09 15:57 7440-50-812/03/09 16:560.0010
Iron <0.050 mg/L 1 12/07/09 15:57 7439-89-612/03/09 16:560.050
Lead <0.00050 mg/L 1 12/07/09 15:57 7439-92-112/03/09 16:560.00050
Manganese 0.33 mg/L 1 12/07/09 15:57 7439-96-512/03/09 16:560.0050
Zinc 0.81 mg/L 5 12/07/09 16:01 7440-66-612/03/09 16:560.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/08/09 03:14 7429-90-512/03/09 15:070.030
Manganese, Dissolved 0.31 mg/L 1 12/08/09 03:14 7439-96-512/03/09 15:070.0050
Copper, Dissolved <0.0010 mg/L 1 12/08/09 03:14 7440-50-812/03/09 15:070.0010
Zinc, Dissolved 0.85 mg/L 5 12/09/09 10:14 7440-66-612/03/09 15:070.050
Arsenic, Dissolved <0.0030 mg/L 1 12/08/09 03:14 7440-38-212/03/09 15:070.0030
Cadmium, Dissolved 0.0017 mg/L 5 12/09/09 10:14 7440-43-912/03/09 15:070.00040
Lead, Dissolved <0.00050 mg/L 1 12/08/09 03:14 7439-92-112/03/09 15:070.00050
Sodium, Dissolved 1.4 mg/L 1 12/08/09 03:14 7440-23-512/03/09 15:071.0
Magnesium, Dissolved 20.4 mg/L 1 12/08/09 03:14 7439-95-412/03/09 15:071.0
Calcium, Dissolved 33.7 mg/L 5 12/09/09 10:14 7440-70-212/03/09 15:075.0
Potassium, Dissolved <1.0 mg/L 1 12/08/09 03:14 7440-09-712/03/09 15:071.0
Iron, Dissolved <0.050 mg/L 1 12/08/09 03:14 7439-89-612/03/09 15:070.050
Total Hardness by 2340B,
Dissolved

168 mg/L 5 12/09/09 10:1412/03/09 15:075.0

2310 Acidity Analytical Method: SM 2310

Acidity <5.0 mg/L 1 12/03/09 15:305.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 324 umhos/cm 1 12/01/09 11:1210.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 308 mg/L 1 11/24/09 15:53 B-20.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids <1.0 mg/L 1 11/24/09 15:531.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 12/02/09 03:03 16887-00-61.0
Sulfate 85.9 mg/L 1 12/02/09 03:03 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.8 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 98.1 mg/L 1 12/02/09 09:435.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Sample: BRSW-3B-11909 Lab ID: 10117717009 Collected: 11/19/09 12:10 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 12/02/09 09:435.0
Alkalinity, Total as CaCO3 98.1 mg/L 1 12/02/09 09:435.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/18441
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 719184

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Matrix: Water

Analyzed

Aluminum mg/L <0.0040 0.0040 12/04/09 14:09
Arsenic mg/L <0.00050 0.00050 12/04/09 14:09
Cadmium mg/L <0.000080 0.000080 12/04/09 14:09
Copper mg/L <0.00050 0.00050 12/04/09 14:09
Iron mg/L <0.050 0.050 12/04/09 14:09
Lead mg/L <0.00010 0.00010 12/04/09 14:09
Manganese mg/L <0.00050 0.00050 12/04/09 14:09
Zinc mg/L <0.0050 0.0050 12/04/09 14:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

719185LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 0.089.08 112 85-115
Arsenic mg/L 0.082.08 102 85-115
Cadmium mg/L 0.082.08 103 85-115
Copper mg/L 0.084.08 105 85-115
Iron mg/L 1.01 102 85-115
Lead mg/L 0.090.08 112 85-115
Manganese mg/L 0.082.08 102 85-115
Zinc mg/L 0.084.08 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

719186MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10117717005

719187

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L .08 122 70-130120 2 20.080.0080 0.11 0.10
Arsenic mg/L .08 99 70-13099 0 20.080.00077 0.080 0.080
Cadmium mg/L .08 99 70-13099 1 20.08<0.0000

80
0.079 0.080

Copper mg/L .08 99 70-13099 0 20.08<0.0005
0

0.080 0.080

Iron mg/L 1 100 70-130102 2 201<0.050 1.0 1.0
Lead mg/L .08 107 70-130107 0 20.080.00011 0.085 0.086
Manganese mg/L .08 99 70-130101 2 20.080.0013 0.081 0.082
Zinc mg/L .08 99 70-13098 0 20.080.014 0.093 0.093
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

721975MATRIX SPIKE SAMPLE:
MSSpike

Result
5032552001

Aluminum mg/L 0.084.08 103 70-130ND
Arsenic mg/L 0.083.08 101 70-1302.6 ug/L
Cadmium mg/L 0.080.08 100 70-130ND
Copper mg/L 0.080.08 99 70-130ND
Iron mg/L 3.21 103 70-1302160 ug/L
Lead mg/L 0.085.08 106 70-1300.48 ug/L
Manganese mg/L 0.57.08 81 70-130508 ug/L
Zinc mg/L 0.084.08 100 70-130ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/18439
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 719170

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Matrix: Water

Analyzed

Aluminum, Dissolved mg/L <0.0040 0.0040 12/07/09 23:34
Arsenic, Dissolved mg/L <0.00050 0.00050 12/07/09 23:34
Cadmium, Dissolved mg/L <0.000080 0.000080 12/07/09 23:34
Calcium, Dissolved mg/L <0.020 0.020 12/07/09 23:34
Copper, Dissolved mg/L <0.00050 0.00050 12/07/09 23:34
Iron, Dissolved mg/L <0.050 0.050 12/07/09 23:34
Lead, Dissolved mg/L <0.00010 0.00010 12/07/09 23:34
Magnesium, Dissolved mg/L <0.0050 0.0050 12/07/09 23:34
Manganese, Dissolved mg/L <0.00050 0.00050 12/07/09 23:34
Potassium, Dissolved mg/L <0.020 0.020 12/07/09 23:34
Sodium, Dissolved mg/L <0.050 0.050 12/07/09 23:34
Total Hardness by 2340B,
Dissolved

mg/L <0.071 0.071 12/07/09 23:34

Zinc, Dissolved mg/L <0.0050 0.0050 12/07/09 23:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

719171LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved mg/L 0.083.08 104 85-115
Arsenic, Dissolved mg/L 0.078.08 97 85-115
Cadmium, Dissolved mg/L 0.083.08 103 85-115
Calcium, Dissolved mg/L 1.11 110 85-115
Copper, Dissolved mg/L 0.080.08 100 85-115
Iron, Dissolved mg/L 1.01 104 85-115
Lead, Dissolved mg/L 0.087.08 109 85-115
Magnesium, Dissolved mg/L 1.01 103 85-115
Manganese, Dissolved mg/L 0.081.08 101 85-115
Potassium, Dissolved mg/L 0.981 98 85-115
Sodium, Dissolved mg/L 1.01 102 85-115
Total Hardness by 2340B,
Dissolved

mg/L 7.0

Zinc, Dissolved mg/L 0.082.08 102 85-115

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

719172MATRIX SPIKE SAMPLE:
MSSpike

Result
10117682001

Aluminum, Dissolved mg/L 0.084.08 102 70-1300.0025J
Arsenic, Dissolved mg/L 0.078.08 97 70-130ND
Cadmium, Dissolved mg/L 0.082.08 103 70-130ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

719172MATRIX SPIKE SAMPLE:
MSSpike

Result
10117682001

Calcium, Dissolved mg/L 1.11 112 70-13018.6J ug/L
Copper, Dissolved mg/L 0.080.08 100 70-130ND
Iron, Dissolved mg/L 1.01 103 70-130ND
Lead, Dissolved mg/L 0.086.08 108 70-130ND
Magnesium, Dissolved mg/L 0.991 99 70-130ND
Manganese, Dissolved mg/L 0.081.08 101 70-1300.00033J
Potassium, Dissolved mg/L 0.941 94 70-130ND
Sodium, Dissolved mg/L 1.11 105 70-130ND
Total Hardness by 2340B,
Dissolved

mg/L 6.955.5J ug/L

Zinc, Dissolved mg/L 0.082.08 101 70-130ND

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

719173MATRIX SPIKE SAMPLE:
MSSpike

Result
10117717005

Aluminum, Dissolved mg/L 0.081.08 98 70-130<0.0040
Arsenic, Dissolved mg/L 0.078.08 96 70-1300.00077
Cadmium, Dissolved mg/L 0.079.08 98 70-130<0.000080
Calcium, Dissolved mg/L 20.7 M01 14 70-13020.6
Copper, Dissolved mg/L 0.079.08 98 70-130<0.00050
Iron, Dissolved mg/L 0.981 97 70-130<0.050
Lead, Dissolved mg/L 0.079.08 99 70-130<0.00010
Magnesium, Dissolved mg/L 13.51 94 70-13012.6
Manganese, Dissolved mg/L 0.077.08 95 70-1300.0010
Potassium, Dissolved mg/L 1.31 97 70-1300.33
Sodium, Dissolved mg/L 2.31 102 70-1301.2
Total Hardness by 2340B,
Dissolved

mg/L 107103

Zinc, Dissolved mg/L 0.090.08 94 70-1300.015
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3402
SM 2310

SM 2310
2310 Acidity

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 721989

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Matrix: Water

Analyzed

Acidity mg/L <5.0 5.0 12/03/09 15:30

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117717001
721990SAMPLE DUPLICATE:

Acidity mg/L <5.0 20<5.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117896003
722123SAMPLE DUPLICATE:

Acidity mg/L <5.0 20ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3373
SM 2510B

SM 2510B
2510B Specific Conductance

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 720721

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Matrix: Water

Analyzed

Specific Conductance umhos/cm <10.0 10.0 12/01/09 11:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

720722LABORATORY CONTROL SAMPLE:
LCSSpike

Specific Conductance umhos/cm 9711000 97 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117717001
720723SAMPLE DUPLICATE:

Specific Conductance umhos/cm 302 4 20291

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117719001
720724SAMPLE DUPLICATE:

Specific Conductance umhos/cm 490 0 20489
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3337
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 719087

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Matrix: Water

Analyzed

Total Dissolved Solids mg/L 22.0 20.0 B11/24/09 15:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

719088LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 422463 91 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117717002
719089SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 238 8 20258
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3336
SM 2540D

SM 2540D
2540D Total Suspended Solids

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 719083

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Matrix: Water

Analyzed

Total Suspended Solids mg/L <1.0 1.0 11/24/09 15:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

719084LABORATORY CONTROL SAMPLE:
LCSSpike

Total Suspended Solids mg/L 25.425 101 71-129

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117717002
719085SAMPLE DUPLICATE:

Total Suspended Solids mg/L 8.6 6 209.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117651001
719086SAMPLE DUPLICATE:

Total Suspended Solids mg/L 2.7 R322 203.4
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3339
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 719094

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Matrix: Water

Analyzed

Chloride mg/L <1.0 1.0 12/01/09 19:56
Sulfate mg/L <5.0 5.0 12/01/09 19:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

719095LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 38.940 97 90-110
Sulfate mg/L 41.740 104 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

719803MATRIX SPIKE SAMPLE:
MSSpike

Result
10117717005

Chloride mg/L 41.440 103 80-120<1.0
Sulfate mg/L 48.840 105 80-1206.7

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117717001
719804SAMPLE DUPLICATE:

Chloride mg/L <1.0 20<1.0
Sulfate mg/L 64.6 2 2063.6
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3334
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717004, 10117717005, 10117717006, 10117717007,
10117717008, 10117717009

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

719077LABORATORY CONTROL SAMPLE:
LCSSpike

pH at 25 Degrees C Std. Units 5.1 H65 102 98-102

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117719005
719078SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.7 H60 37.7

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117717005
719079SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 8.2 H60 38.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/17836
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717005, 10117717006, 10117717009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 721419

Associated Lab Samples: 10117717001, 10117717002, 10117717003, 10117717005, 10117717006, 10117717009

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L <5.0 5.0 12/02/09 09:43
Alkalinity, Total as CaCO3 mg/L <5.0 5.0 12/02/09 09:43
Alkalinity,Bicarbonate (CaCO3) mg/L <5.0 5.0 12/02/09 09:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

721420LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

721421

Alkalinity, Total as CaCO3 mg/L 41.840 104 80-12010742.7 2 30

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

721422MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10117717005

721423

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Alkalinity, Total as CaCO3 mg/L 80 104 80-120102 1 308099.9 183 182
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/17839
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 10117717004, 10117717007, 10117717008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 721819

Associated Lab Samples: 10117717004, 10117717007, 10117717008

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L <5.0 5.0 12/03/09 14:15
Alkalinity, Total as CaCO3 mg/L <5.0 5.0 12/03/09 14:15
Alkalinity,Bicarbonate (CaCO3) mg/L <5.0 5.0 12/03/09 14:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

721820LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

721821

Alkalinity, Total as CaCO3 mg/L 43.140 108 80-12010843.1 0 30

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

721822MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10117717004

721823

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Alkalinity, Total as CaCO3 mg/L 80 94 80-12096 1 308093.5 169 171

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

721824MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10117815007

721825

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Alkalinity, Total as CaCO3 mg/L 40 103 80-120101 1 304070.6 112 111
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QUALIFIERS

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Analyte was detected in the associated method blank as well as in the sample.B+
Analyte detected in method blank but was not detected in the associated samples.B-
Analysis initiated more than 15 minutes after sample collection.H6
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
RPD value was outside control limits due to uncertainty of values at or near the PRL.R3
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10117717001 MPRP/18441 ICPM/7580BRSW-23-111909 EPA 200.8 EPA 200.8
10117717002 MPRP/18441 ICPM/7580BRSW-38-111909 EPA 200.8 EPA 200.8
10117717003 MPRP/18441 ICPM/7580BRSW-38A-112009 EPA 200.8 EPA 200.8
10117717004 MPRP/18441 ICPM/7580BRSW-48-11202009 EPA 200.8 EPA 200.8
10117717005 MPRP/18441 ICPM/7580BRSW-1-111909 EPA 200.8 EPA 200.8
10117717006 MPRP/18441 ICPM/7580BRSW-2-111909 EPA 200.8 EPA 200.8
10117717007 MPRP/18441 ICPM/7580BRSW-3A-112009 EPA 200.8 EPA 200.8
10117717008 MPRP/18441 ICPM/7580BRSW-3A-11202009 EPA 200.8 EPA 200.8
10117717009 MPRP/18441 ICPM/7580BRSW-3B-11909 EPA 200.8 EPA 200.8

10117717001 MPRP/18439 ICPM/7587BRSW-23-111909 EPA 200.8 EPA 200.8
10117717002 MPRP/18439 ICPM/7587BRSW-38-111909 EPA 200.8 EPA 200.8
10117717003 MPRP/18439 ICPM/7587BRSW-38A-112009 EPA 200.8 EPA 200.8
10117717004 MPRP/18439 ICPM/7587BRSW-48-11202009 EPA 200.8 EPA 200.8
10117717005 MPRP/18439 ICPM/7587BRSW-1-111909 EPA 200.8 EPA 200.8
10117717006 MPRP/18439 ICPM/7587BRSW-2-111909 EPA 200.8 EPA 200.8
10117717007 MPRP/18439 ICPM/7587BRSW-3A-112009 EPA 200.8 EPA 200.8
10117717008 MPRP/18439 ICPM/7587BRSW-3A-11202009 EPA 200.8 EPA 200.8
10117717009 MPRP/18439 ICPM/7587BRSW-3B-11909 EPA 200.8 EPA 200.8

10117717001 MT/3402BRSW-23-111909 SM 2310
10117717002 MT/3402BRSW-38-111909 SM 2310
10117717003 MT/3402BRSW-38A-112009 SM 2310
10117717004 MT/3402BRSW-48-11202009 SM 2310
10117717005 MT/3402BRSW-1-111909 SM 2310
10117717006 MT/3402BRSW-2-111909 SM 2310
10117717007 MT/3402BRSW-3A-112009 SM 2310
10117717008 MT/3402BRSW-3A-11202009 SM 2310
10117717009 MT/3402BRSW-3B-11909 SM 2310

10117717001 MT/3373BRSW-23-111909 SM 2510B
10117717002 MT/3373BRSW-38-111909 SM 2510B
10117717003 MT/3373BRSW-38A-112009 SM 2510B
10117717004 MT/3373BRSW-48-11202009 SM 2510B
10117717005 MT/3373BRSW-1-111909 SM 2510B
10117717006 MT/3373BRSW-2-111909 SM 2510B
10117717007 MT/3373BRSW-3A-112009 SM 2510B
10117717008 MT/3373BRSW-3A-11202009 SM 2510B
10117717009 MT/3373BRSW-3B-11909 SM 2510B

10117717001 MT/3337BRSW-23-111909 SM 2540C
10117717002 MT/3337BRSW-38-111909 SM 2540C
10117717003 MT/3337BRSW-38A-112009 SM 2540C
10117717004 MT/3337BRSW-48-11202009 SM 2540C
10117717005 MT/3337BRSW-1-111909 SM 2540C
10117717006 MT/3337BRSW-2-111909 SM 2540C
10117717007 MT/3337BRSW-3A-112009 SM 2540C
10117717008 MT/3337BRSW-3A-11202009 SM 2540C
10117717009 MT/3337BRSW-3B-11909 SM 2540C

10117717001 MT/3336BRSW-23-111909 SM 2540D
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10117717
Upper Blackfoot Mining Complex

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10117717002 MT/3336BRSW-38-111909 SM 2540D
10117717003 MT/3336BRSW-38A-112009 SM 2540D
10117717004 MT/3336BRSW-48-11202009 SM 2540D
10117717005 MT/3336BRSW-1-111909 SM 2540D
10117717006 MT/3336BRSW-2-111909 SM 2540D
10117717007 MT/3336BRSW-3A-112009 SM 2540D
10117717008 MT/3336BRSW-3A-11202009 SM 2540D
10117717009 MT/3336BRSW-3B-11909 SM 2540D

10117717001 MT/3339BRSW-23-111909 EPA 300.0
10117717002 MT/3339BRSW-38-111909 EPA 300.0
10117717003 MT/3339BRSW-38A-112009 EPA 300.0
10117717004 MT/3339BRSW-48-11202009 EPA 300.0
10117717005 MT/3339BRSW-1-111909 EPA 300.0
10117717006 MT/3339BRSW-2-111909 EPA 300.0
10117717007 MT/3339BRSW-3A-112009 EPA 300.0
10117717008 MT/3339BRSW-3A-11202009 EPA 300.0
10117717009 MT/3339BRSW-3B-11909 EPA 300.0

10117717001 MT/3334BRSW-23-111909 SM 4500-H+B
10117717002 MT/3334BRSW-38-111909 SM 4500-H+B
10117717003 MT/3334BRSW-38A-112009 SM 4500-H+B
10117717004 MT/3334BRSW-48-11202009 SM 4500-H+B
10117717005 MT/3334BRSW-1-111909 SM 4500-H+B
10117717006 MT/3334BRSW-2-111909 SM 4500-H+B
10117717007 MT/3334BRSW-3A-112009 SM 4500-H+B
10117717008 MT/3334BRSW-3A-11202009 SM 4500-H+B
10117717009 MT/3334BRSW-3B-11909 SM 4500-H+B

10117717001 WET/17836BRSW-23-111909 SM 2320B
10117717002 WET/17836BRSW-38-111909 SM 2320B
10117717003 WET/17836BRSW-38A-112009 SM 2320B

10117717004 WET/17839BRSW-48-11202009 SM 2320B

10117717005 WET/17836BRSW-1-111909 SM 2320B
10117717006 WET/17836BRSW-2-111909 SM 2320B

10117717007 WET/17839BRSW-3A-112009 SM 2320B
10117717008 WET/17839BRSW-3A-11202009 SM 2320B

10117717009 WET/17836BRSW-3B-11909 SM 2320B
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UBMC Summer Field Work - Surface Water Flow Measurements
TO #10

MH Diversion Ditch BRSW-1
Flow Measurement Date: 8/28/2009 10:25

Discharge Measurements
Tape Depth Velocity Discharge

(inches) (feet) (ft/sec) (cfs)
29 --- --- ---
26 0.1 0.41 0.01
23 0.15 1.21 0.05
20 0.2 1.07 0.05
17 0.27 1.6 0.11
14 0.25 1.66 0.10
11 0.2 1.39 0.06

9 0.2 1.07 0.04
6 0.05 0 0.00

Total Flow 0.42 cfs
190.02 gpm

BRSW-2: water is stagnant in the impoundment and flow = 0.

BRSW-3B
Flow Measurement Date: 8/28/2009 16:29

Could hear water running but not visible.
3 channels found that were covered by grass and moss. Cleared grass and moss to measure flow.
Site is where alluvium is exposed below the Mike Horse Dam.
Can only measure 1 channel.

10" wide, depth 0.6', velocity 0.44 ft/sec
Total Estimated Flow: 0.33 cfs in 3 channels

148.11 gpm

BRSW-3A
Flow Measurement Date: 8/28/2009 15:28

Discharge Measurements
Tape Depth Velocity Discharge

(inches) (feet) (ft/sec) (cfs)
12 --- --- ---
14 0.1 0 0.00 meter was sinking into soft sediments
21 0.2 0.14 0.01 meter was sinking into soft sediments
26 0.45 0.2 0.03 meter was sinking into soft sediments
30 0.45 0.25 0.03 meter was sinking into soft sediments
33 0.45 0.22 0.02 meter was sinking into soft sediments, edge of vegetation
36 0.4 0.15 0.02 meter was sinking into soft sediments
39 0.00

Total Flow 0.12 cfs
54.00 gpm

comments: heavily vegetated, slimy bottom, low flow
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BRSW-22
Flow Measurement Date: 8/28/2009 17:14

Discharge Measurements
Tape Depth Velocity Discharge

(inches) (feet) (ft/sec) (cfs)
4 --- --- ---
6 0.2 0.00 sloped rock, can't measure V
8 0.2 0.45 0.02

10 0.2 0.26 0.01
12 0.2 0.23 0.01
14 0.2 0.2 0.01
16 0.2 0.16 0.01
18 0.2 0.02 0.001 rock blocking flow
20 0.1 0.08 0.001
22 0.1 0.03 0.001
24 <0.1 --- ---
26 <0.1 --- ---

Total Flow 0.05 cfs
20.57 gpm

BRSW-23
Flow Measurement Date: 8/28/2009 14:27

Discharge Measurements
Tape Depth Velocity Discharge

(inches) (feet) (ft/sec) (cfs)
7 --- --- ---
9 0.15 0.35 0.02 sloped rock, can't measure V

14 0.2 0.17 0.01
19 0.2 0.11 0.01
24 0.2 0.14 0.01
29 0.3 0.83 0.10
34 0.4 1.26 0.21
39 0.3 1.36 0.17
44 0.3 0.59 0.07
49 0.25 0.34 0.04
54 0.2 0.08 0.007
59 0.1 0.02 0.001

Total Flow 0.65 cfs
292.10 gpm
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BRSW-48
Flow Measurement Date: 8/28/2009 13:10

Discharge Measurements
Tape Depth Velocity Discharge

(inches) (feet) (ft/sec) (cfs)
9 --- --- ---

12 0.3 0.22 0.02
15 0.3 0.08 0.01
18 0.5 0.72 0.09
21 0.45 1.2 0.14
24 0.45 1.12 0.13
27 0.3 1.6 0.12
30 0.3 0.6 0.05
33 0.3 0.67 0.05
36 0.3 0.93 0.10
39 0.25 1.11 0.10
42 0.25 1.62 0.152
45 0.1 0.06 0.001

Total Flow 0.95 cfs
426.42 gpm

BRSW-38
Flow Measurement Date: 8/28/2009 18:26

Discharge Measurements
Tape Depth Velocity Discharge

(inches) (feet) (ft/sec) (cfs)
12 --- --- ---

17.5 0.15 0.13 0.01
23 0.35 0.05 0.01

28.5 0.4 0.31 0.06
34 0.3 0.35 0.05

39.5 0.4 0.6 0.11
45 0.3 1.59 0.22

50.5 0.2 1.78 0.16
56 0.2 1.48 0.14

61.5 0.2 1.26 0.12
67 0.15 0.74 0.03

Total Flow 0.89 cfs
399.60 gpm
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UBMC Summer Field Work - Surface Water Flow Measurements
TO #10

MH Diversion Ditch BRSW-1
Flow Measurement Date: 11/19/2009

Discharge Measurements
Tape Depth Depth Velocity Discharge

(inches) (in) (feet) (ft/sec) (cfs)
52 --- --- --- ---

49.7 0.5 0.04 0 0.00
45.1 0.75 0.06 0.49 0.01
40.5 1.25 0.10 0.73 0.06
35.9 2 0.17 0.88 0.11
31.3 3.1 0.26 0.91 0.18
26.7 1.25 0.10 0.3 0.02
22.1 1.75 0.15 0.44 0.02
17.5 2.25 0.19 0.67 0.05
12.9 2 0.17 0.18 0.01
8.3 1.75 0.15 0.03 0.00

Total Flow 0.47 cfs
212.42 gpm

BRSW-2: water is stagnant in the impoundment and flow = 0.

BRSW-3B
Flow Measurement Date: 11/20/2009

Discharge Measurements
Tape Depth Depth Velocity Discharge

(inches) (in) (feet) (ft/sec) (cfs)
 --- --- --- --- ---

11 0.5 0.04 0.5 0.01
Total Flow 0.01 cfs

4.286 gpm
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BRSW-3A
Flow Measurement Date: 11/20/2009

Discharge Measurements
Tape Depth Depth Velocity Discharge

(inches) (in) (feet) (ft/sec) (cfs)
28 --- --- --- ---

26.9 6.5 0.54 0.12 0.01
24.7 6 0.50 0.11 0.01
22.5 6 0.50 0.12 0.02
20.3 5.75 0.48 0.14 0.02
18.1 6 0.50 0.11 0.02
15.9 6.5 0.54 0.11 0.02
13.7 5 0.42 0.13 0.01
11.5 6 0.50 0.13 0.01
9.3 5 0.42 0.12 0.01
7.1 3 0.25 0.14 0.01

Total Flow 0.15 cfs
68.32 gpm

BRSW-22
Flow Measurement Date: 11/20/2009
Site Frozen
Discharge Measurements

Tape Depth Velocity Discharge
(inches) (feet) (ft/sec) (cfs)

--- --- ---
0.00
0.00
0.00
0.00
0.00
0.00

0.000
0.000
0.000

---
--- ---

Total Flow 0.00 cfs
0.00 gpm
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BRSW-23
Flow Measurement Date: 11/19/2009

Discharge Measurements
Tape Depth Depth Velocity Discharge

(inches) (in) (feet) (ft/sec) (cfs)
50 --- --- --- ---

48.1 1 0.08 0.03 0.00
44.3 1 0.08 0.38 0.01
40.5 2 0.17 0.53 0.06
34.7 0.5 0.04 1.05 0.03
32.9 0.5 0.04 1.01 0.02
29.1 2 0.17 1.25 0.13
25.3 1.9 0.16 1.37 0.07
21.5 2 0.17 0.76 0.04
17.7 1.5 0.13 0.37 0.01
13.9 1 0.08 0.75 0.05

Total Flow 0.42 cfs
188.02 gpm

BRSW-48
Flow Measurement Date: 11/20/2009

Discharge Measurements
Tape Depth Depth Velocity Discharge

(inches) (in) (feet) (ft/sec) (cfs)
37 --- --- --- ---

35.4 0.25 0.02 0 0.00
32.2 0.5 0.04 0 0.00

29 1 0.08 0.52 0.02
25.8 1.25 0.10 0.66 0.04
22.6 1.75 0.15 1.73 0.13
19.4 2 0.17 1.1 0.10
16.2 2.25 0.19 1.62 0.08

13 3 0.25 1.23 0.08
9.8 1.5 0.13 1.1 0.04
6.6 1 0.08 0.59 0.02

Total Flow 0.51 cfs
229.74 gpm
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BRSW-38
Flow Measurement Date: 11/19/2009

Discharge Measurements
Tape Depth Depth Velocity Discharge

(inches) (in) (feet) (ft/sec) (cfs)
63 --- --- --- ---

60.4 1 0.08 0.17 0.00
55.2 2.5 0.21 0.14 0.01

50 4 0.33 0.29 0.08
44.8 3.25 0.27 0.29 0.07
39.6 3.9 0.33 0.4 0.11
34.4 2.5 0.21 0.64 0.12
29.2 2 0.17 0.56 0.04

24 2.75 0.23 0.77 0.08
18.8 2.25 0.19 1.23 0.10
13.6 2 0.17 0.99 0.13

Total Flow 0.74 cfs
333.67 gpm
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September 16, 2009

LIMS USE: FR - SHELLIE HAALAND
LIMS OBJECT ID: 10111632

10111632
Project:
Pace Project No.:

RE:

Shellie Haaland
Montana Dept. of Environmental Qualtiy
PO Box 200901
Helena, MT 596200901

MDEQ Mike Horse Dam 09208

Dear Shellie Haaland:
Enclosed are the analytical results for sample(s) received by the laboratory on September 02, 2009.
The results relate only to the samples included in this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Denise Jensen

denise.jensen@pacelabs.com
Project Manager

Enclosures

cc: Thomas Smith, Terragraphics Environmental Engineering,
Inc.
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CERTIFICATIONS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Minnesota Certification IDs
1700 Elm Street SE, Suite 200 Minneapolis, MN  55414
Wisconsin Certification #: 999407970
Alaska Certification #: UST-078
Arizona Certification #: AZ-0014
California Certification #: 01155CA
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563
Oregon Certification #: MN200001
North Dakota Certification #: R-036
North Carolina Certification #: 530

New York Certification #: 11647
New Jersey Certification #: MN-002
Montana Certification #: MT CERT0092
Minnesota Certification #: 027-053-137
Maine Certification #: 2007029
Louisiana Certification #: LA080009
Louisiana Certification #: 03086
Kansas Certification #: E-10167
Iowa Certification #: 368
Illinois Certification #: 200011
Florida/NELAP Certification #: E87605

Montana Certification IDs
602 South 25th Street  Billings, MT  59101
Idaho Certification #: MT00012

Montana Certification #: MT CERT0040
EPA Region 8 Certification #: 8TMS-Q
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SAMPLE SUMMARY

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Lab ID Sample ID Matrix Date Collected Date Received

10111632001 TDMW-3DA Water 08/31/09 17:50 09/02/09 10:05

10111632002 TDMW-3S Water 08/31/09 17:06 09/02/09 10:05

10111632003 TDMW-4D Water 08/31/09 19:56 09/02/09 10:05

10111632004 TDMW-5 Water 09/01/09 14:43 09/02/09 10:05

10111632005 TDMW-1 Water 08/31/09 11:50 09/02/09 10:05

10111632006 TDMW-2D Water 08/31/09 14:07 09/02/09 10:05

10111632007 TDMW-2S Water 08/31/09 14:57 09/02/09 10:05

10111632008 TDMW-3D Water 08/31/09 17:48 09/02/09 10:05
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10111632001 TDMW-3DA EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MRJS

EPA 300.0 2 PASI-MTMK1

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTSC1

10111632002 TDMW-3S EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MRJS

EPA 300.0 2 PASI-MTMK1

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTSC1

10111632003 TDMW-4D EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MRJS

EPA 300.0 2 PASI-MTMK1

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTSC1

10111632004 TDMW-5 EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MRJS

EPA 300.0 2 PASI-MTMK1

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTSC1

10111632005 TDMW-1 EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MRJS

EPA 300.0 2 PASI-MTMK1

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTSC1

10111632006 TDMW-2D EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MRJS

EPA 300.0 2 PASI-MTMK1

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTSC1

10111632007 TDMW-2S EPA 200.8 13 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 200.8 8 PASI-MRJS

EPA 300.0 2 PASI-MTMK1

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTSC1

10111632008 TDMW-3D EPA 200.8 13 PASI-MRJS

EPA 200.8 8 PASI-MRJS

EPA 300.0 2 PASI-MTMK1

SM 2320B 3 PASI-MMJS

SM 2510B 1 PASI-MTKS1

SM 4500-H+B 1 PASI-MTSC1
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: September 16, 2009

Description: 200.8 MET ICPMS

General Information:
8 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17136
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10111672001,10111776001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 674906)

• Aluminum
• MS  (Lab ID: 674908)

• Aluminum
• Iron
• Zinc

• MSD  (Lab ID: 674907)
• Aluminum

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: September 16, 2009

Description: 200.8 MET ICPMS, Dissolved

General Information:
8 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17141
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10111632008,5029869001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 675292)

• Calcium, Dissolved
• Magnesium, Dissolved
• Manganese, Dissolved
• Sodium, Dissolved

• MS  (Lab ID: 675294)
• Calcium, Dissolved

• MSD  (Lab ID: 675293)
• Calcium, Dissolved
• Magnesium, Dissolved
• Manganese, Dissolved
• Sodium, Dissolved

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: September 16, 2009

Description: 200.8 MET ICPMS, Dissolved

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 300.0

Date: September 16, 2009

Description: 300.0 IC Anions

General Information:
8 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Method:

Client: Montana Dept. of Environmental Quality

SM 2510B

Date: September 16, 2009

Description: 2510B Specific Conductance

General Information:
8 samples were analyzed for SM 2510B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Method:

Client: Montana Dept. of Environmental Quality

SM 4500-H+B

Date: September 16, 2009

Description: 4500H+ pH, Electrometric

General Information:
8 samples were analyzed for SM 4500-H+B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

H6: Analysis initiated more than 15 minutes after sample collection.
• TDMW-1  (Lab ID: 10111632005)
• TDMW-2D  (Lab ID: 10111632006)
• TDMW-2S  (Lab ID: 10111632007)
• TDMW-3D  (Lab ID: 10111632008)
• TDMW-3DA  (Lab ID: 10111632001)
• TDMW-3S  (Lab ID: 10111632002)
• TDMW-4D  (Lab ID: 10111632003)
• TDMW-5  (Lab ID: 10111632004)

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Method:

Client: Montana Dept. of Environmental Quality

SM 2320B

Date: September 16, 2009

Description: 2320B Alkalinity

General Information:
8 samples were analyzed for SM 2320B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WET/17118
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10111632001,10111668003

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MSD  (Lab ID: 676261)

• Alkalinity, Total as CaCO3

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Sample: TDMW-3DA Lab ID: 10111632001 Collected: 08/31/09 17:50 Received: 09/02/09 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 4.8 mg/L 1 09/09/09 15:17 7429-90-509/04/09 13:020.030
Arsenic 0.0059 mg/L 1 09/09/09 15:17 7440-38-209/04/09 13:020.0030
Cadmium 0.00032 mg/L 1 09/09/09 15:17 7440-43-909/04/09 13:020.000080
Copper 0.013 mg/L 1 09/09/09 15:17 7440-50-809/04/09 13:020.0010
Iron 6.2 mg/L 1 09/09/09 15:17 7439-89-609/04/09 13:020.050
Lead 0.026 mg/L 1 09/09/09 15:17 7439-92-109/04/09 13:020.00050
Manganese 0.44 mg/L 1 09/09/09 15:17 7439-96-509/04/09 13:020.0050
Zinc 0.079 mg/L 1 09/09/09 15:17 7440-66-609/04/09 13:020.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/12/09 03:17 7429-90-509/11/09 12:300.030
Arsenic, Dissolved <0.0030 mg/L 1 09/12/09 03:17 7440-38-209/11/09 12:300.0030
Cadmium, Dissolved <0.000080 mg/L 1 09/12/09 03:17 7440-43-909/11/09 12:300.000080
Calcium, Dissolved 38.6 mg/L 5 09/12/09 03:21 7440-70-209/11/09 12:305.0
Copper, Dissolved <0.0010 mg/L 1 09/12/09 03:17 7440-50-809/11/09 12:300.0010
Iron, Dissolved <0.050 mg/L 1 09/12/09 03:17 7439-89-609/11/09 12:300.050
Lead, Dissolved <0.00050 mg/L 1 09/12/09 03:17 7439-92-109/11/09 12:300.00050
Magnesium, Dissolved 17.2 mg/L 1 09/12/09 03:17 7439-95-409/11/09 12:301.0
Manganese, Dissolved <0.0050 mg/L 1 09/12/09 03:17 7439-96-509/11/09 12:300.0050
Potassium, Dissolved <1.0 mg/L 1 09/12/09 03:17 7440-09-709/11/09 12:301.0
Sodium, Dissolved 2.1 mg/L 1 09/12/09 03:17 7440-23-509/11/09 12:301.0
Total Hardness by 2340B,
Dissolved

167 mg/L 5 09/12/09 03:2109/11/09 12:305.0

Zinc, Dissolved <0.010 mg/L 1 09/12/09 03:17 7440-66-609/11/09 12:300.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 344 umhos/cm 1 09/03/09 17:1010.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 01:43 16887-00-61.0
Sulfate 110 mg/L 1 09/04/09 01:43 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 1 09/02/09 15:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 86.0 mg/L 2 09/08/09 08:0310.0
Alkalinity, Carbonate (CaCO3) <10.0 mg/L 2 09/08/09 08:0310.0
Alkalinity, Total as CaCO3 86.0 mg/L 2 09/08/09 08:0310.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Sample: TDMW-3S Lab ID: 10111632002 Collected: 08/31/09 17:06 Received: 09/02/09 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 15:21 7429-90-509/04/09 13:020.030
Arsenic <0.0030 mg/L 1 09/09/09 15:21 7440-38-209/04/09 13:020.0030
Cadmium <0.000080 mg/L 1 09/09/09 15:21 7440-43-909/04/09 13:020.000080
Copper <0.0010 mg/L 1 09/09/09 15:21 7440-50-809/04/09 13:020.0010
Iron <0.050 mg/L 1 09/09/09 15:21 7439-89-609/04/09 13:020.050
Lead <0.00050 mg/L 1 09/09/09 15:21 7439-92-109/04/09 13:020.00050
Manganese <0.0050 mg/L 1 09/09/09 15:21 7439-96-509/04/09 13:020.0050
Zinc <0.010 mg/L 1 09/09/09 15:21 7440-66-609/04/09 13:020.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/12/09 03:26 7429-90-509/11/09 12:300.030
Arsenic, Dissolved <0.0030 mg/L 1 09/12/09 03:26 7440-38-209/11/09 12:300.0030
Cadmium, Dissolved <0.000080 mg/L 1 09/12/09 03:26 7440-43-909/11/09 12:300.000080
Calcium, Dissolved <1.0 mg/L 1 09/12/09 03:26 7440-70-209/11/09 12:301.0
Copper, Dissolved <0.0010 mg/L 1 09/12/09 03:26 7440-50-809/11/09 12:300.0010
Iron, Dissolved <0.050 mg/L 1 09/12/09 03:26 7439-89-609/11/09 12:300.050
Lead, Dissolved <0.00050 mg/L 1 09/12/09 03:26 7439-92-109/11/09 12:300.00050
Magnesium, Dissolved <1.0 mg/L 1 09/12/09 03:26 7439-95-409/11/09 12:301.0
Manganese, Dissolved <0.0050 mg/L 1 09/12/09 03:26 7439-96-509/11/09 12:300.0050
Potassium, Dissolved <1.0 mg/L 1 09/12/09 03:26 7440-09-709/11/09 12:301.0
Sodium, Dissolved 2.5 mg/L 1 09/12/09 03:26 7440-23-509/11/09 12:301.0
Total Hardness by 2340B,
Dissolved

1.3 mg/L 1 09/12/09 03:2609/11/09 12:301.0

Zinc, Dissolved <0.010 mg/L 1 09/12/09 03:26 7440-66-609/11/09 12:300.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 16.5 umhos/cm 1 09/03/09 15:4010.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 02:44 16887-00-61.0
Sulfate <5.0 mg/L 1 09/04/09 02:44 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.3 Std. Units 1 09/02/09 15:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 5.6 mg/L 1 09/08/09 08:035.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/08/09 08:035.0
Alkalinity, Total as CaCO3 5.6 mg/L 1 09/08/09 08:035.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Sample: TDMW-4D Lab ID: 10111632003 Collected: 08/31/09 19:56 Received: 09/02/09 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 15:34 7429-90-509/04/09 13:020.030
Arsenic <0.0030 mg/L 1 09/09/09 15:34 7440-38-209/04/09 13:020.0030
Cadmium <0.000080 mg/L 1 09/09/09 15:34 7440-43-909/04/09 13:020.000080
Copper <0.0010 mg/L 1 09/09/09 15:34 7440-50-809/04/09 13:020.0010
Iron <0.050 mg/L 1 09/09/09 15:34 7439-89-609/04/09 13:020.050
Lead <0.00050 mg/L 1 09/09/09 15:34 7439-92-109/04/09 13:020.00050
Manganese 0.0071 mg/L 1 09/09/09 15:34 7439-96-509/04/09 13:020.0050
Zinc <0.010 mg/L 1 09/09/09 15:34 7440-66-609/04/09 13:020.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/12/09 03:35 7429-90-509/11/09 12:300.030
Arsenic, Dissolved <0.0030 mg/L 1 09/12/09 03:35 7440-38-209/11/09 12:300.0030
Cadmium, Dissolved <0.000080 mg/L 1 09/12/09 03:35 7440-43-909/11/09 12:300.000080
Calcium, Dissolved 21.1 mg/L 1 09/12/09 03:35 7440-70-209/11/09 12:301.0
Copper, Dissolved <0.0010 mg/L 1 09/12/09 03:35 7440-50-809/11/09 12:300.0010
Iron, Dissolved <0.050 mg/L 1 09/12/09 03:35 7439-89-609/11/09 12:300.050
Lead, Dissolved <0.00050 mg/L 1 09/12/09 03:35 7439-92-109/11/09 12:300.00050
Magnesium, Dissolved 12.3 mg/L 1 09/12/09 03:35 7439-95-409/11/09 12:301.0
Manganese, Dissolved 0.0070 mg/L 1 09/12/09 03:35 7439-96-509/11/09 12:300.0050
Potassium, Dissolved <1.0 mg/L 1 09/12/09 03:35 7440-09-709/11/09 12:301.0
Sodium, Dissolved 2.5 mg/L 1 09/12/09 03:35 7440-23-509/11/09 12:301.0
Total Hardness by 2340B,
Dissolved

103 mg/L 1 09/12/09 03:3509/11/09 12:301.0

Zinc, Dissolved <0.010 mg/L 1 09/12/09 03:35 7440-66-609/11/09 12:300.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 204 umhos/cm 1 09/03/09 17:1010.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 04:46 16887-00-61.0
Sulfate 19.9 mg/L 1 09/04/09 04:46 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 1 09/02/09 15:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 87.0 mg/L 1 09/08/09 08:035.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/08/09 08:035.0
Alkalinity, Total as CaCO3 87.0 mg/L 1 09/08/09 08:035.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Sample: TDMW-5 Lab ID: 10111632004 Collected: 09/01/09 14:43 Received: 09/02/09 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 0.48 mg/L 1 09/09/09 15:39 7429-90-509/04/09 13:020.030
Arsenic <0.0030 mg/L 1 09/09/09 15:39 7440-38-209/04/09 13:020.0030
Cadmium 0.00039 mg/L 1 09/09/09 15:39 7440-43-909/04/09 13:020.000080
Copper 0.012 mg/L 1 09/09/09 15:39 7440-50-809/04/09 13:020.0010
Iron 1.4 mg/L 1 09/09/09 15:39 7439-89-609/04/09 13:020.050
Lead 0.014 mg/L 1 09/09/09 15:39 7439-92-109/04/09 13:020.00050
Manganese 0.18 mg/L 1 09/09/09 15:39 7439-96-509/04/09 13:020.0050
Zinc 0.055 mg/L 1 09/09/09 15:39 7440-66-609/04/09 13:020.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/12/09 03:43 7429-90-509/11/09 12:300.030
Arsenic, Dissolved <0.0030 mg/L 1 09/12/09 03:43 7440-38-209/11/09 12:300.0030
Cadmium, Dissolved 0.00013 mg/L 1 09/12/09 03:43 7440-43-909/11/09 12:300.000080
Calcium, Dissolved 35.1 mg/L 5 09/12/09 03:48 7440-70-209/11/09 12:305.0
Copper, Dissolved <0.0010 mg/L 1 09/12/09 03:43 7440-50-809/11/09 12:300.0010
Iron, Dissolved <0.050 mg/L 1 09/12/09 03:43 7439-89-609/11/09 12:300.050
Lead, Dissolved <0.00050 mg/L 1 09/12/09 03:43 7439-92-109/11/09 12:300.00050
Magnesium, Dissolved 15.4 mg/L 1 09/12/09 03:43 7439-95-409/11/09 12:301.0
Manganese, Dissolved <0.0050 mg/L 1 09/12/09 03:43 7439-96-509/11/09 12:300.0050
Potassium, Dissolved <1.0 mg/L 1 09/12/09 03:43 7440-09-709/11/09 12:301.0
Sodium, Dissolved 5.9 mg/L 1 09/12/09 03:43 7440-23-509/11/09 12:301.0
Total Hardness by 2340B,
Dissolved

151 mg/L 5 09/12/09 03:4809/11/09 12:305.0

Zinc, Dissolved 0.021 mg/L 1 09/12/09 03:43 7440-66-609/11/09 12:300.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 306 umhos/cm 1 09/03/09 17:1010.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 05:16 16887-00-61.0
Sulfate 53.0 mg/L 1 09/04/09 05:16 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.0 Std. Units 1 09/02/09 15:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 115 mg/L 1 09/08/09 08:035.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/08/09 08:035.0
Alkalinity, Total as CaCO3 115 mg/L 1 09/08/09 08:035.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Sample: TDMW-1 Lab ID: 10111632005 Collected: 08/31/09 11:50 Received: 09/02/09 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 15:43 7429-90-509/04/09 13:020.030
Arsenic <0.0030 mg/L 1 09/09/09 15:43 7440-38-209/04/09 13:020.0030
Cadmium 0.00050 mg/L 1 09/09/09 15:43 7440-43-909/04/09 13:020.000080
Copper <0.0010 mg/L 1 09/09/09 15:43 7440-50-809/04/09 13:020.0010
Iron <0.050 mg/L 1 09/09/09 15:43 7439-89-609/04/09 13:020.050
Lead <0.00050 mg/L 1 09/09/09 15:43 7439-92-109/04/09 13:020.00050
Manganese <0.0050 mg/L 1 09/09/09 15:43 7439-96-509/04/09 13:020.0050
Zinc 0.18 mg/L 1 09/09/09 15:43 7440-66-609/04/09 13:020.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/12/09 04:06 7429-90-509/11/09 12:300.030
Arsenic, Dissolved <0.0030 mg/L 1 09/12/09 04:06 7440-38-209/11/09 12:300.0030
Cadmium, Dissolved 0.00048 mg/L 1 09/12/09 04:06 7440-43-909/11/09 12:300.000080
Calcium, Dissolved 45.4 mg/L 5 09/12/09 04:10 7440-70-209/11/09 12:305.0
Copper, Dissolved <0.0010 mg/L 1 09/12/09 04:06 7440-50-809/11/09 12:300.0010
Iron, Dissolved <0.050 mg/L 1 09/12/09 04:06 7439-89-609/11/09 12:300.050
Lead, Dissolved <0.00050 mg/L 1 09/12/09 04:06 7439-92-109/11/09 12:300.00050
Magnesium, Dissolved 31.1 mg/L 5 09/12/09 04:10 7439-95-409/11/09 12:305.0
Manganese, Dissolved <0.0050 mg/L 1 09/12/09 04:06 7439-96-509/11/09 12:300.0050
Potassium, Dissolved 1.1 mg/L 1 09/12/09 04:06 7440-09-709/11/09 12:301.0
Sodium, Dissolved 1.6 mg/L 1 09/12/09 04:06 7440-23-509/11/09 12:301.0
Total Hardness by 2340B,
Dissolved

241 mg/L 5 09/12/09 04:1009/11/09 12:305.0

Zinc, Dissolved 0.19 mg/L 1 09/12/09 04:06 7440-66-609/11/09 12:300.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 470 umhos/cm 1 09/03/09 17:1010.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 05:47 16887-00-61.0
Sulfate 160 mg/L 1 09/04/09 05:47 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.1 Std. Units 1 09/02/09 15:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 88.8 mg/L 1 09/08/09 08:035.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/08/09 08:035.0
Alkalinity, Total as CaCO3 88.8 mg/L 1 09/08/09 08:035.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Sample: TDMW-2D Lab ID: 10111632006 Collected: 08/31/09 14:07 Received: 09/02/09 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 0.35 mg/L 1 09/09/09 15:47 7429-90-509/04/09 13:020.030
Arsenic <0.0030 mg/L 1 09/09/09 15:47 7440-38-209/04/09 13:020.0030
Cadmium <0.000080 mg/L 1 09/09/09 15:47 7440-43-909/04/09 13:020.000080
Copper 0.0024 mg/L 1 09/09/09 15:47 7440-50-809/04/09 13:020.0010
Iron 0.29 mg/L 1 09/09/09 15:47 7439-89-609/04/09 13:020.050
Lead 0.0016 mg/L 1 09/09/09 15:47 7439-92-109/04/09 13:020.00050
Manganese 0.015 mg/L 1 09/09/09 15:47 7439-96-509/04/09 13:020.0050
Zinc <0.010 mg/L 1 09/09/09 15:47 7440-66-609/04/09 13:020.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/12/09 04:14 7429-90-509/11/09 12:300.030
Arsenic, Dissolved <0.0030 mg/L 1 09/12/09 04:14 7440-38-209/11/09 12:300.0030
Cadmium, Dissolved <0.000080 mg/L 1 09/12/09 04:14 7440-43-909/11/09 12:300.000080
Calcium, Dissolved 24.0 mg/L 5 09/12/09 04:19 7440-70-209/11/09 12:305.0
Copper, Dissolved <0.0010 mg/L 1 09/12/09 04:14 7440-50-809/11/09 12:300.0010
Iron, Dissolved <0.050 mg/L 1 09/12/09 04:14 7439-89-609/11/09 12:300.050
Lead, Dissolved <0.00050 mg/L 1 09/12/09 04:14 7439-92-109/11/09 12:300.00050
Magnesium, Dissolved 13.7 mg/L 1 09/12/09 04:14 7439-95-409/11/09 12:301.0
Manganese, Dissolved <0.0050 mg/L 1 09/12/09 04:14 7439-96-509/11/09 12:300.0050
Potassium, Dissolved <1.0 mg/L 1 09/12/09 04:14 7440-09-709/11/09 12:301.0
Sodium, Dissolved 1.3 mg/L 1 09/12/09 04:14 7440-23-509/11/09 12:301.0
Total Hardness by 2340B,
Dissolved

116 mg/L 5 09/12/09 04:1909/11/09 12:305.0

Zinc, Dissolved <0.010 mg/L 1 09/12/09 04:14 7440-66-609/11/09 12:300.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 228 umhos/cm 1 09/03/09 17:1010.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 06:18 16887-00-61.0
Sulfate 24.2 mg/L 1 09/04/09 06:18 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 1 09/02/09 15:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 103 mg/L 1 09/08/09 08:035.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/08/09 08:035.0
Alkalinity, Total as CaCO3 103 mg/L 1 09/08/09 08:035.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Sample: TDMW-2S Lab ID: 10111632007 Collected: 08/31/09 14:57 Received: 09/02/09 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 09/09/09 15:52 7429-90-509/04/09 13:020.030
Arsenic <0.0030 mg/L 1 09/09/09 15:52 7440-38-209/04/09 13:020.0030
Cadmium 0.00046 mg/L 1 09/09/09 15:52 7440-43-909/04/09 13:020.000080
Copper <0.0010 mg/L 1 09/09/09 15:52 7440-50-809/04/09 13:020.0010
Iron 0.092 mg/L 1 09/09/09 15:52 7439-89-609/04/09 13:020.050
Lead 0.0014 mg/L 1 09/09/09 15:52 7439-92-109/04/09 13:020.00050
Manganese 3.4 mg/L 25 09/11/09 16:46 7439-96-509/04/09 13:020.12
Zinc 0.79 mg/L 5 09/11/09 16:42 7440-66-609/04/09 13:020.050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/12/09 04:23 7429-90-509/11/09 12:300.030
Arsenic, Dissolved <0.0030 mg/L 1 09/12/09 04:23 7440-38-209/11/09 12:300.0030
Cadmium, Dissolved 0.00044 mg/L 1 09/12/09 04:23 7440-43-909/11/09 12:300.000080
Calcium, Dissolved 49.3 mg/L 5 09/12/09 04:28 7440-70-209/11/09 12:305.0
Copper, Dissolved <0.0010 mg/L 1 09/12/09 04:23 7440-50-809/11/09 12:300.0010
Iron, Dissolved <0.050 mg/L 1 09/12/09 04:23 7439-89-609/11/09 12:300.050
Lead, Dissolved <0.00050 mg/L 1 09/12/09 04:23 7439-92-109/11/09 12:300.00050
Magnesium, Dissolved 30.7 mg/L 5 09/12/09 04:28 7439-95-409/11/09 12:305.0
Manganese, Dissolved 3.0 mg/L 25 09/15/09 10:39 7439-96-509/11/09 12:300.12
Potassium, Dissolved 1.1 mg/L 1 09/12/09 04:23 7440-09-709/11/09 12:301.0
Sodium, Dissolved 1.5 mg/L 1 09/12/09 04:23 7440-23-509/11/09 12:301.0
Total Hardness by 2340B,
Dissolved

250 mg/L 5 09/12/09 04:2809/11/09 12:305.0

Zinc, Dissolved 0.74 mg/L 5 09/12/09 04:28 7440-66-609/11/09 12:300.050

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 497 umhos/cm 1 09/03/09 17:1010.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 06:48 16887-00-61.0
Sulfate 157 mg/L 1 09/04/09 06:48 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.0 Std. Units 1 09/02/09 15:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 103 mg/L 1 09/08/09 08:035.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/08/09 08:035.0
Alkalinity, Total as CaCO3 103 mg/L 1 09/08/09 08:035.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Sample: TDMW-3D Lab ID: 10111632008 Collected: 08/31/09 17:48 Received: 09/02/09 10:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 5.1 mg/L 1 09/09/09 15:56 7429-90-509/04/09 13:020.030
Arsenic 0.0062 mg/L 1 09/09/09 15:56 7440-38-209/04/09 13:020.0030
Cadmium 0.00030 mg/L 1 09/09/09 15:56 7440-43-909/04/09 13:020.000080
Copper 0.014 mg/L 1 09/09/09 15:56 7440-50-809/04/09 13:020.0010
Iron 6.7 mg/L 1 09/09/09 15:56 7439-89-609/04/09 13:020.050
Lead 0.026 mg/L 1 09/09/09 15:56 7439-92-109/04/09 13:020.00050
Manganese 0.45 mg/L 1 09/09/09 15:56 7439-96-509/04/09 13:020.0050
Zinc 0.080 mg/L 1 09/09/09 15:56 7440-66-609/04/09 13:020.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 09/12/09 04:32 7429-90-509/11/09 12:300.030
Arsenic, Dissolved <0.0030 mg/L 1 09/12/09 04:32 7440-38-209/11/09 12:300.0030
Cadmium, Dissolved <0.000080 mg/L 1 09/12/09 04:32 7440-43-909/11/09 12:300.000080
Calcium, Dissolved 39.5 mg/L 5 09/12/09 04:41 7440-70-2 M109/11/09 12:305.0
Copper, Dissolved <0.0010 mg/L 1 09/12/09 04:32 7440-50-809/11/09 12:300.0010
Iron, Dissolved <0.050 mg/L 1 09/12/09 04:32 7439-89-609/11/09 12:300.050
Lead, Dissolved <0.00050 mg/L 1 09/12/09 04:32 7439-92-109/11/09 12:300.00050
Magnesium, Dissolved 17.2 mg/L 1 09/12/09 04:32 7439-95-409/11/09 12:301.0
Manganese, Dissolved <0.0050 mg/L 1 09/12/09 04:32 7439-96-509/11/09 12:300.0050
Potassium, Dissolved <1.0 mg/L 1 09/12/09 04:32 7440-09-709/11/09 12:301.0
Sodium, Dissolved 2.1 mg/L 1 09/12/09 04:32 7440-23-509/11/09 12:301.0
Total Hardness by 2340B,
Dissolved

169 mg/L 5 09/12/09 04:4109/11/09 12:305.0

Zinc, Dissolved <0.010 mg/L 1 09/12/09 04:32 7440-66-609/11/09 12:300.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 346 umhos/cm 1 09/03/09 17:1010.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 09/04/09 07:19 16887-00-61.0
Sulfate 107 mg/L 1 09/04/09 07:19 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 1 09/02/09 15:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 70.1 mg/L 1 09/08/09 08:035.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 09/08/09 08:035.0
Alkalinity, Total as CaCO3 70.1 mg/L 1 09/08/09 08:035.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2700
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

674387LABORATORY CONTROL SAMPLE:
LCSSpike

pH at 25 Degrees C Std. Units 5.0 H65 101 98-102

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111632005
674388SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.1 H61 37.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/17118
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 676255

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L <5.0 5.0 09/08/09 08:03
Alkalinity, Total as CaCO3 mg/L <5.0 5.0 09/08/09 08:03
Alkalinity,Bicarbonate (CaCO3) mg/L <5.0 5.0 09/08/09 08:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

676256LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

676257

Alkalinity, Total as CaCO3 mg/L 43.040 108 80-12010843.0 0 30

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

676258MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10111632001

676259

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Alkalinity, Total as CaCO3 mg/L 80 82 80-12080 1 308086.0 152 150

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

676260MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10111668003

676261

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Alkalinity, Total as CaCO3 mg/L M080 119 80-120122 1 308082.3 178 180
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17136
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 674904

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Matrix: Water

Analyzed

Aluminum mg/L <0.030 0.030 09/09/09 14:50
Arsenic mg/L <0.0030 0.0030 09/09/09 14:50
Cadmium mg/L <0.000080 0.000080 09/09/09 14:50
Copper mg/L <0.0010 0.0010 09/09/09 14:50
Iron mg/L <0.050 0.050 09/09/09 14:50
Lead mg/L <0.00050 0.00050 09/09/09 14:50
Manganese mg/L <0.0050 0.0050 09/09/09 14:50
Zinc mg/L <0.010 0.010 09/09/09 14:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

674905LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 0.082.08 103 85-115
Arsenic mg/L 0.080.08 100 85-115
Cadmium mg/L 0.081.08 101 85-115
Copper mg/L 0.083.08 104 85-115
Iron mg/L 1.11 108 85-115
Lead mg/L 0.085.08 106 85-115
Manganese mg/L 0.083.08 104 85-115
Zinc mg/L 0.081.08 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

674906MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10111776001

674907

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L M1.08 401 70-130420 2 20.08660
ug/L

0.98 1.0

Arsenic mg/L .08 103 70-130104 1 20.080.66
ug/L

0.083 0.084

Cadmium mg/L .08 100 70-130100 1 20.08ND 0.080 0.080
Copper mg/L .08 103 70-130103 0 20.082.8 ug/L 0.085 0.085
Iron mg/L 1 114 70-130113 1 201780

ug/L
1.9 1.9

Lead mg/L .08 105 70-130106 0 20.080.38
ug/L

0.085 0.085

Manganese mg/L .08 105 70-130105 0 20.0847.6
ug/L

0.13 0.13

Zinc mg/L .08 104 70-130104 1 20.086.1 ug/L 0.090 0.089
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

674908MATRIX SPIKE SAMPLE:
MSSpike

Result
10111672001

Aluminum mg/L 7.0 M1.08 4309 70-1303.6 ppm
Arsenic mg/L 0.079.08 97 70-1301.8 ug/L
Cadmium mg/L 0.081.08 99 70-1301.9 ug/L
Copper mg/L 0.092.08 103 70-1309.7 ug/L
Iron mg/L 4.3 M11 145 70-1302.8 ppm
Lead mg/L 0.11.08 108 70-13024.3 ug/L
Manganese mg/L 0.25.08 104 70-1300.17 ppm
Zinc mg/L 0.42 M1.08 66 70-130369 ug/L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/16/2009 11:48 AM Page 24 of 32

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17141
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 675290

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Matrix: Water

Analyzed

Aluminum, Dissolved mg/L <0.030 0.030 09/12/09 02:15
Arsenic, Dissolved mg/L <0.0030 0.0030 09/12/09 02:15
Cadmium, Dissolved mg/L <0.000080 0.000080 09/12/09 02:15
Calcium, Dissolved mg/L <1.0 1.0 09/12/09 02:15
Copper, Dissolved mg/L <0.0010 0.0010 09/12/09 02:15
Iron, Dissolved mg/L <0.050 0.050 09/12/09 02:15
Lead, Dissolved mg/L <0.00050 0.00050 09/12/09 02:15
Magnesium, Dissolved mg/L <1.0 1.0 09/12/09 02:15
Manganese, Dissolved mg/L <0.0050 0.0050 09/12/09 02:15
Potassium, Dissolved mg/L <1.0 1.0 09/12/09 02:15
Sodium, Dissolved mg/L <1.0 1.0 09/12/09 02:15
Total Hardness by 2340B,
Dissolved

mg/L <1.0 1.0 09/12/09 02:15

Zinc, Dissolved mg/L <0.010 0.010 09/12/09 02:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

675291LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved mg/L 0.080.08 100 85-115
Arsenic, Dissolved mg/L 0.078.08 97 85-115
Cadmium, Dissolved mg/L 0.077.08 96 85-115
Calcium, Dissolved mg/L 1.01 104 85-115
Copper, Dissolved mg/L 0.080.08 99 85-115
Iron, Dissolved mg/L 1.01 101 85-115
Lead, Dissolved mg/L 0.076.08 95 85-115
Magnesium, Dissolved mg/L 1.01 101 85-115
Manganese, Dissolved mg/L 0.079.08 99 85-115
Potassium, Dissolved mg/L <1.01 97 85-115
Sodium, Dissolved mg/L 1.01 103 85-115
Total Hardness by 2340B,
Dissolved

mg/L 6.8

Zinc, Dissolved mg/L 0.082.08 103 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

675292MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

5029869001

675293

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved mg/L .08 101 70-13091 10 20.08ND <0.15 <0.15
Arsenic, Dissolved mg/L .08 99 70-130100 1 20.082.4 ug/L 0.081 0.082
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

675292MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

5029869001

675293

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Cadmium, Dissolved mg/L .08 95 70-13091 4 20.08ND 0.076 0.073
Calcium, Dissolved mg/L M11 -542 70-130-742 2 201131000

ug/L
125 123

Copper, Dissolved mg/L .08 96 70-13091 5 20.08ND 0.077 0.073
Iron, Dissolved mg/L 1 83 70-13071 2 2015650

ug/L
6.5 6.4

Lead, Dissolved mg/L .08 92 70-13090 2 20.08ND 0.074 0.072
Magnesium, Dissolved mg/L M11 28 70-1306 1 20128600

ug/L
28.9 28.6

Manganese, Dissolved mg/L M1.08 50 70-13032 1 20.081170
ug/L

1.2 1.2

Potassium, Dissolved mg/L 1 79 70-13077 1 2012700
ug/L

<5.0 <5.0

Sodium, Dissolved mg/L M11 13 70-13014 0 20118600
ug/L

18.8 18.8

Total Hardness by 2340B,
Dissolved

mg/L 1 20444000
ug/L

432 426

Zinc, Dissolved mg/L .08 100 70-13098 3 20.08ND 0.082 0.079

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

675294MATRIX SPIKE SAMPLE:
MSSpike

Result
10111632008

Aluminum, Dissolved mg/L <0.15.08 100 70-130<0.030
Arsenic, Dissolved mg/L 0.077.08 96 70-130<0.0030
Cadmium, Dissolved mg/L 0.076.08 95 70-130<0.000080
Calcium, Dissolved mg/L 38.2 M11 -132 70-13039.5
Copper, Dissolved mg/L 0.077.08 96 70-130<0.0010
Iron, Dissolved mg/L 0.991 98 70-130<0.050
Lead, Dissolved mg/L 0.072.08 90 70-130<0.00050
Magnesium, Dissolved mg/L 18.01 80 70-13017.2
Manganese, Dissolved mg/L 0.076.08 94 70-130<0.0050
Potassium, Dissolved mg/L <5.01 97 70-130<1.0
Sodium, Dissolved mg/L <5.01 101 70-1302.1
Total Hardness by 2340B,
Dissolved

mg/L 169169

Zinc, Dissolved mg/L 0.086.08 105 70-130<0.010

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 09/16/2009 11:48 AM Page 26 of 32

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2712
SM 2510B

SM 2510B
2510B Specific Conductance

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 674838

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Matrix: Water

Analyzed

Specific Conductance umhos/cm <10.0 10.0 09/03/09 16:00

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

674839LABORATORY CONTROL SAMPLE:
LCSSpike

Specific Conductance umhos/cm 9841000 98 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520010
674841SAMPLE DUPLICATE:

Specific Conductance umhos/cm 207 1 20210

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520001
675464SAMPLE DUPLICATE:

Specific Conductance umhos/cm 247 3 20255
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2711
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 675886

Associated Lab Samples: 10111632001, 10111632002, 10111632003, 10111632004, 10111632005, 10111632006, 10111632007,
10111632008

Matrix: Water

Analyzed

Chloride mg/L <1.0 1.0 09/03/09 16:03
Sulfate mg/L <5.0 5.0 09/03/09 16:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

674714LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 39.240 98 90-110
Sulfate mg/L 38.040 95 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

674715MATRIX SPIKE SAMPLE:
MSSpike

Result
10111520001

Chloride mg/L 37.540 93 80-120<1.0
Sulfate mg/L 66.440 92 80-12029.6

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

674717MATRIX SPIKE SAMPLE:
MSSpike

Result
10111632001

Chloride mg/L 39.540 98 80-120<1.0
Sulfate mg/L 14640 90 80-120110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

675261MATRIX SPIKE SAMPLE:
MSSpike

Result
10111800001

Chloride mg/L 41.440 101 80-1200.96J
Sulfate mg/L 45.040 98 80-1206.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111520002
674716SAMPLE DUPLICATE:

Chloride mg/L <1.0 20<1.0
Sulfate mg/L 50.4 1 2050.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111632002
674718SAMPLE DUPLICATE:

Chloride mg/L 1.1 20<1.0
Sulfate mg/L <5.0 20<5.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10111800002
675863SAMPLE DUPLICATE:

Chloride mg/L <1.0 200.97J
Sulfate mg/L 6.1 2 206.2
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QUALIFIERS

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS

Analysis initiated more than 15 minutes after sample collection.H6
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10111632001 MT/2700TDMW-3DA SM 4500-H+B
10111632002 MT/2700TDMW-3S SM 4500-H+B
10111632003 MT/2700TDMW-4D SM 4500-H+B
10111632004 MT/2700TDMW-5 SM 4500-H+B
10111632005 MT/2700TDMW-1 SM 4500-H+B
10111632006 MT/2700TDMW-2D SM 4500-H+B
10111632007 MT/2700TDMW-2S SM 4500-H+B
10111632008 MT/2700TDMW-3D SM 4500-H+B

10111632001 MT/2711TDMW-3DA EPA 300.0
10111632002 MT/2711TDMW-3S EPA 300.0
10111632003 MT/2711TDMW-4D EPA 300.0
10111632004 MT/2711TDMW-5 EPA 300.0
10111632005 MT/2711TDMW-1 EPA 300.0
10111632006 MT/2711TDMW-2D EPA 300.0
10111632007 MT/2711TDMW-2S EPA 300.0
10111632008 MT/2711TDMW-3D EPA 300.0

10111632001 MT/2712TDMW-3DA SM 2510B
10111632002 MT/2712TDMW-3S SM 2510B
10111632003 MT/2712TDMW-4D SM 2510B
10111632004 MT/2712TDMW-5 SM 2510B
10111632005 MT/2712TDMW-1 SM 2510B
10111632006 MT/2712TDMW-2D SM 2510B
10111632007 MT/2712TDMW-2S SM 2510B
10111632008 MT/2712TDMW-3D SM 2510B

10111632001 MPRP/17136 ICPM/7016TDMW-3DA EPA 200.8 EPA 200.8
10111632002 MPRP/17136 ICPM/7016TDMW-3S EPA 200.8 EPA 200.8
10111632003 MPRP/17136 ICPM/7016TDMW-4D EPA 200.8 EPA 200.8
10111632004 MPRP/17136 ICPM/7016TDMW-5 EPA 200.8 EPA 200.8
10111632005 MPRP/17136 ICPM/7016TDMW-1 EPA 200.8 EPA 200.8
10111632006 MPRP/17136 ICPM/7016TDMW-2D EPA 200.8 EPA 200.8
10111632007 MPRP/17136 ICPM/7016TDMW-2S EPA 200.8 EPA 200.8
10111632008 MPRP/17136 ICPM/7016TDMW-3D EPA 200.8 EPA 200.8

10111632001 MPRP/17141 ICPM/7044TDMW-3DA EPA 200.8 EPA 200.8
10111632002 MPRP/17141 ICPM/7044TDMW-3S EPA 200.8 EPA 200.8
10111632003 MPRP/17141 ICPM/7044TDMW-4D EPA 200.8 EPA 200.8
10111632004 MPRP/17141 ICPM/7044TDMW-5 EPA 200.8 EPA 200.8
10111632005 MPRP/17141 ICPM/7044TDMW-1 EPA 200.8 EPA 200.8
10111632006 MPRP/17141 ICPM/7044TDMW-2D EPA 200.8 EPA 200.8
10111632007 MPRP/17141 ICPM/7044TDMW-2S EPA 200.8 EPA 200.8
10111632008 MPRP/17141 ICPM/7044TDMW-3D EPA 200.8 EPA 200.8

10111632001 WET/17118TDMW-3DA SM 2320B
10111632002 WET/17118TDMW-3S SM 2320B
10111632003 WET/17118TDMW-4D SM 2320B
10111632004 WET/17118TDMW-5 SM 2320B
10111632005 WET/17118TDMW-1 SM 2320B
10111632006 WET/17118TDMW-2D SM 2320B
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10111632
MDEQ Mike Horse Dam 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10111632007 WET/17118TDMW-2S SM 2320B
10111632008 WET/17118TDMW-3D SM 2320B
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December 09, 2009

LIMS USE: FR - SHELLIE HAALAND
LIMS OBJECT ID: 10117719

10117719
Project:
Pace Project No.:

RE:

Shellie Haaland
Montana Dept. of Environmental Qualtiy
PO Box 200901
Helena, MT 596200901

Upper Blackfoot Mining Complex

Dear Shellie Haaland:
Enclosed are the analytical results for sample(s) received by the laboratory on November 24, 2009.
The results relate only to the samples included in this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Denise Jensen

denise.jensen@pacelabs.com
Project Manager

Enclosures

cc: Thomas Smith, Terragraphics Environmental Engineering,
Inc.
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CERTIFICATIONS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Minnesota Certification IDs
1700 Elm Street SE, Suite 200 Minneapolis, MN  55414
Wisconsin Certification #: 999407970
Alaska Certification #: UST-078
Arizona Certification #: AZ-0014
California Certification #: 01155CA
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563
Oregon Certification #: MN200001
North Dakota Certification #: R-036
North Carolina Certification #: 530

New York Certification #: 11647
New Jersey Certification #: MN-002
Montana Certification #: MT CERT0092
Minnesota Certification #: 027-053-137
Maine Certification #: 2007029
Louisiana Certification #: LA080009
Louisiana Certification #: 03086
Kansas Certification #: E-10167
Iowa Certification #: 368
Illinois Certification #: 200011
Florida/NELAP Certification #: E87605

Montana Certification IDs
602 South 25th Street  Billings, MT  59101
Idaho Certification #: MT00012

Montana Certification #: MT CERT0040
EPA Region 8 Certification #: 8TMS-Q
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SAMPLE SUMMARY

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Lab ID Sample ID Matrix Date Collected Date Received

10117719001 TDMW-1-111809 Water 11/18/09 14:50 11/24/09 10:30

10117719002 TDMW-1S-111809 Water 11/18/09 14:54 11/24/09 10:30

10117719003 TDMW-2D-111809 Water 11/18/09 12:57 11/24/09 10:30

10117719004 TDMW-2S-111809 Water 11/18/09 13:40 11/24/09 10:30

10117719005 TDMW-3D-111809 Water 11/18/09 17:31 11/24/09 10:30

10117719006 TDMW-4D-111909 Water 11/19/09 11:55 11/24/09 10:30

10117719007 TDMW-5-111909 Water 11/19/09 10:29 11/24/09 10:30

10117719008 TDMW-5-555-111909 Water 11/19/09 10:31 11/24/09 10:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10117719001 TDMW-1-111809 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2510B 1 PASI-MTMK1

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MKEO

10117719002 TDMW-1S-111809 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2510B 1 PASI-MTMK1

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MKEO

10117719003 TDMW-2D-111809 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2510B 1 PASI-MTMK1

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MKEO

10117719004 TDMW-2S-111809 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2510B 1 PASI-MTMK1

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MKEO

10117719005 TDMW-3D-111809 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2510B 1 PASI-MTMK1

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MKEO

10117719006 TDMW-4D-111909 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2510B 1 PASI-MTMK1

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MMJS

10117719007 TDMW-5-111909 EPA 200.8 8 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 200.8 13 PASI-MRJS

SM 2510B 1 PASI-MTMK1

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MMJS

10117719008 TDMW-5-555-111909 EPA 200.8 8 PASI-MRJS

EPA 200.8 13 PASI-MRJS

SM 2510B 1 PASI-MTMK1

EPA 300.0 2 PASI-MTMK1

SM 4500-H+B 1 PASI-MTMK1

SM 2320B 3 PASI-MMJS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: December 09, 2009

Description: 200.8 MET ICPMS

General Information:
8 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/18490
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10117719005,10117786007

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 721025)

• Aluminum
• Barium
• Iron
• Manganese

• MS  (Lab ID: 721027)
• Aluminum

• MSD  (Lab ID: 721026)
• Aluminum
• Barium
• Iron

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: December 09, 2009

Description: 200.8 MET ICPMS

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: December 09, 2009

Description: 200.8 MET ICPMS, Dissolved

General Information:
8 samples were analyzed for EPA 200.8.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 200.8 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/18489
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10117719005,10117786007

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 721020)

• Calcium, Dissolved
• Magnesium, Dissolved

• MS  (Lab ID: 721022)
• Calcium, Dissolved
• Magnesium, Dissolved
• Silica, Dissolved
• Silicon, Dissolved

• MSD  (Lab ID: 721021)
• Calcium, Dissolved
• Magnesium, Dissolved

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

EPA 200.8

Date: December 09, 2009

Description: 200.8 MET ICPMS, Dissolved

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

SM 2510B

Date: December 09, 2009

Description: 2510B Specific Conductance

General Information:
8 samples were analyzed for SM 2510B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

EPA 300.0

Date: December 09, 2009

Description: 300.0 IC Anions

General Information:
8 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

SM 4500-H+B

Date: December 09, 2009

Description: 4500H+ pH, Electrometric

General Information:
8 samples were analyzed for SM 4500-H+B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

H6: Analysis initiated more than 15 minutes after sample collection.
• TDMW-1-111809  (Lab ID: 10117719001)
• TDMW-1S-111809  (Lab ID: 10117719002)
• TDMW-2D-111809  (Lab ID: 10117719003)
• TDMW-2S-111809  (Lab ID: 10117719004)
• TDMW-3D-111809  (Lab ID: 10117719005)
• TDMW-4D-111909  (Lab ID: 10117719006)
• TDMW-5-111909  (Lab ID: 10117719007)
• TDMW-5-555-111909  (Lab ID: 10117719008)

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Method:

Client: Montana Dept. of Environmental Quality

SM 2320B

Date: December 09, 2009

Description: 2320B Alkalinity

General Information:
8 samples were analyzed for SM 2320B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Sample: TDMW-1-111809 Lab ID: 10117719001 Collected: 11/18/09 14:50 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 12/09/09 03:45 7429-90-512/04/09 17:120.030
Arsenic <0.0030 mg/L 1 12/09/09 03:45 7440-38-212/04/09 17:120.0030
Cadmium 0.00055 mg/L 1 12/09/09 03:45 7440-43-912/04/09 17:120.000080
Copper <0.0010 mg/L 1 12/09/09 03:45 7440-50-812/04/09 17:120.0010
Iron <0.050 mg/L 1 12/09/09 03:45 7439-89-612/04/09 17:120.050
Lead <0.00050 mg/L 1 12/09/09 03:45 7439-92-112/04/09 17:120.00050
Manganese <0.0050 mg/L 1 12/09/09 03:45 7439-96-512/04/09 17:120.0050
Zinc 0.23 mg/L 1 12/09/09 03:45 7440-66-612/04/09 17:120.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/08/09 23:51 7429-90-512/07/09 11:460.030
Arsenic, Dissolved <0.0030 mg/L 1 12/08/09 23:51 7440-38-212/07/09 11:460.0030
Cadmium, Dissolved 0.00052 mg/L 1 12/08/09 23:51 7440-43-912/07/09 11:460.000080
Calcium, Dissolved 52.1 mg/L 5 12/08/09 23:55 7440-70-212/07/09 11:465.0
Copper, Dissolved <0.0010 mg/L 1 12/08/09 23:51 7440-50-812/07/09 11:460.0010
Iron, Dissolved <0.050 mg/L 1 12/08/09 23:51 7439-89-612/07/09 11:460.050
Lead, Dissolved <0.00050 mg/L 1 12/08/09 23:51 7439-92-112/07/09 11:460.00050
Magnesium, Dissolved 31.6 mg/L 5 12/08/09 23:55 7439-95-412/07/09 11:465.0
Manganese, Dissolved <0.0050 mg/L 1 12/08/09 23:51 7439-96-512/07/09 11:460.0050
Potassium, Dissolved 1.1 mg/L 1 12/08/09 23:51 7440-09-712/07/09 11:461.0
Sodium, Dissolved 1.6 mg/L 1 12/08/09 23:51 7440-23-512/07/09 11:461.0
Total Hardness by 2340B,
Dissolved

260 mg/L 5 12/08/09 23:5512/07/09 11:465.0

Zinc, Dissolved 0.23 mg/L 1 12/08/09 23:51 7440-66-612/07/09 11:460.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 489 umhos/cm 1 12/01/09 11:1210.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 11/25/09 22:18 16887-00-61.0
Sulfate 178 mg/L 1 11/25/09 22:18 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.0 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 101 mg/L 1 11/25/09 08:225.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 11/25/09 08:225.0
Alkalinity, Total as CaCO3 101 mg/L 1 11/25/09 08:225.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Sample: TDMW-1S-111809 Lab ID: 10117719002 Collected: 11/18/09 14:54 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 12/09/09 03:49 7429-90-512/04/09 17:120.030
Arsenic <0.0030 mg/L 1 12/09/09 03:49 7440-38-212/04/09 17:120.0030
Cadmium <0.000080 mg/L 1 12/09/09 03:49 7440-43-912/04/09 17:120.000080
Copper <0.0010 mg/L 1 12/09/09 03:49 7440-50-812/04/09 17:120.0010
Iron <0.050 mg/L 1 12/09/09 03:49 7439-89-612/04/09 17:120.050
Lead <0.00050 mg/L 1 12/09/09 03:49 7439-92-112/04/09 17:120.00050
Manganese <0.0050 mg/L 1 12/09/09 03:49 7439-96-512/04/09 17:120.0050
Zinc <0.010 mg/L 1 12/09/09 03:49 7440-66-612/04/09 17:120.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/09/09 13:16 7429-90-512/07/09 11:460.030
Arsenic, Dissolved <0.0030 mg/L 1 12/09/09 13:16 7440-38-212/07/09 11:460.0030
Cadmium, Dissolved <0.000080 mg/L 1 12/09/09 13:16 7440-43-912/07/09 11:460.000080
Calcium, Dissolved <1.0 mg/L 1 12/09/09 13:16 7440-70-212/07/09 11:461.0
Copper, Dissolved <0.0010 mg/L 1 12/09/09 13:16 7440-50-812/07/09 11:460.0010
Iron, Dissolved <0.050 mg/L 1 12/09/09 13:16 7439-89-612/07/09 11:460.050
Lead, Dissolved <0.00050 mg/L 1 12/09/09 13:16 7439-92-112/07/09 11:460.00050
Magnesium, Dissolved <1.0 mg/L 1 12/09/09 13:16 7439-95-412/07/09 11:461.0
Manganese, Dissolved <0.0050 mg/L 1 12/09/09 13:16 7439-96-512/07/09 11:460.0050
Potassium, Dissolved <1.0 mg/L 1 12/09/09 13:16 7440-09-712/07/09 11:461.0
Sodium, Dissolved <1.0 mg/L 1 12/09/09 13:16 7440-23-512/07/09 11:461.0
Total Hardness by 2340B,
Dissolved

<1.0 mg/L 1 12/09/09 13:1612/07/09 11:461.0

Zinc, Dissolved <0.010 mg/L 1 12/09/09 13:16 7440-66-612/07/09 11:460.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance <10.0 umhos/cm 1 12/01/09 11:1210.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 11/25/09 23:19 16887-00-61.0
Sulfate <5.0 mg/L 1 11/25/09 23:19 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 6.4 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 7.3 mg/L 1 11/25/09 08:225.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 11/25/09 08:225.0
Alkalinity, Total as CaCO3 7.3 mg/L 1 11/25/09 08:225.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Sample: TDMW-2D-111809 Lab ID: 10117719003 Collected: 11/18/09 12:57 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 0.86 mg/L 1 12/09/09 03:53 7429-90-512/04/09 17:120.030
Arsenic <0.0030 mg/L 1 12/09/09 03:53 7440-38-212/04/09 17:120.0030
Cadmium <0.000080 mg/L 1 12/09/09 03:53 7440-43-912/04/09 17:120.000080
Copper 0.0039 mg/L 1 12/09/09 03:53 7440-50-812/04/09 17:120.0010
Iron 0.70 mg/L 1 12/09/09 03:53 7439-89-612/04/09 17:120.050
Lead 0.0020 mg/L 1 12/09/09 03:53 7439-92-112/04/09 17:120.00050
Manganese 0.022 mg/L 1 12/09/09 03:53 7439-96-512/04/09 17:120.0050
Zinc 0.011 mg/L 1 12/09/09 03:53 7440-66-612/04/09 17:120.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/09/09 00:07 7429-90-512/07/09 11:460.030
Arsenic, Dissolved <0.0030 mg/L 1 12/09/09 00:07 7440-38-212/07/09 11:460.0030
Cadmium, Dissolved <0.000080 mg/L 1 12/09/09 00:07 7440-43-912/07/09 11:460.000080
Calcium, Dissolved 26.6 mg/L 5 12/09/09 00:12 7440-70-212/07/09 11:465.0
Copper, Dissolved <0.0010 mg/L 1 12/09/09 00:07 7440-50-812/07/09 11:460.0010
Iron, Dissolved <0.050 mg/L 1 12/09/09 00:07 7439-89-612/07/09 11:460.050
Lead, Dissolved <0.00050 mg/L 1 12/09/09 00:07 7439-92-112/07/09 11:460.00050
Magnesium, Dissolved 13.6 mg/L 1 12/09/09 00:07 7439-95-412/07/09 11:461.0
Manganese, Dissolved <0.0050 mg/L 1 12/09/09 00:07 7439-96-512/07/09 11:460.0050
Potassium, Dissolved <1.0 mg/L 1 12/09/09 00:07 7440-09-712/07/09 11:461.0
Sodium, Dissolved 1.3 mg/L 1 12/09/09 00:07 7440-23-512/07/09 11:461.0
Total Hardness by 2340B,
Dissolved

123 mg/L 5 12/09/09 00:1212/07/09 11:465.0

Zinc, Dissolved <0.010 mg/L 1 12/09/09 00:07 7440-66-612/07/09 11:460.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 223 umhos/cm 1 12/01/09 11:1210.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 11/25/09 23:49 16887-00-61.0
Sulfate 28.2 mg/L 1 11/25/09 23:49 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 102 mg/L 1 11/25/09 08:225.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 11/25/09 08:225.0
Alkalinity, Total as CaCO3 102 mg/L 1 11/25/09 08:225.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/09/2009 05:41 PM Page 16 of 33

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Sample: TDMW-2S-111809 Lab ID: 10117719004 Collected: 11/18/09 13:40 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum <0.030 mg/L 1 12/09/09 14:09 7429-90-512/04/09 17:120.030
Arsenic <0.0030 mg/L 1 12/09/09 03:57 7440-38-212/04/09 17:120.0030
Cadmium 0.00077 mg/L 1 12/09/09 03:57 7440-43-912/04/09 17:120.000080
Copper <0.0010 mg/L 1 12/09/09 03:57 7440-50-812/04/09 17:120.0010
Iron 0.13 mg/L 1 12/09/09 03:57 7439-89-612/04/09 17:120.050
Lead <0.00050 mg/L 1 12/09/09 03:57 7439-92-112/04/09 17:120.00050
Manganese 8.9 mg/L 50 12/09/09 14:13 7439-96-512/04/09 17:120.25
Zinc 1.9 mg/L 50 12/09/09 14:13 7440-66-612/04/09 17:120.50

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/09/09 00:16 7429-90-512/07/09 11:460.030
Arsenic, Dissolved <0.0030 mg/L 1 12/09/09 00:16 7440-38-212/07/09 11:460.0030
Cadmium, Dissolved 0.00072 mg/L 1 12/09/09 00:16 7440-43-912/07/09 11:460.000080
Calcium, Dissolved 72.8 mg/L 5 12/09/09 00:20 7440-70-212/07/09 11:465.0
Copper, Dissolved <0.0010 mg/L 1 12/09/09 00:16 7440-50-812/07/09 11:460.0010
Iron, Dissolved 0.089 mg/L 1 12/09/09 00:16 7439-89-612/07/09 11:460.050
Lead, Dissolved <0.00050 mg/L 1 12/09/09 00:16 7439-92-112/07/09 11:460.00050
Magnesium, Dissolved 41.1 mg/L 5 12/09/09 00:20 7439-95-412/07/09 11:465.0
Manganese, Dissolved 7.0 mg/L 50 12/09/09 13:20 7439-96-512/07/09 11:460.25
Potassium, Dissolved 1.1 mg/L 1 12/09/09 00:16 7440-09-712/07/09 11:461.0
Sodium, Dissolved 1.5 mg/L 1 12/09/09 00:16 7440-23-512/07/09 11:461.0
Total Hardness by 2340B,
Dissolved

351 mg/L 5 12/09/09 00:2012/07/09 11:465.0

Zinc, Dissolved 1.6 mg/L 5 12/09/09 00:20 7440-66-612/07/09 11:460.050

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 560 umhos/cm 1 12/01/09 11:1210.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 11/26/09 00:20 16887-00-61.0
Sulfate 232 mg/L 1 11/26/09 00:20 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.1 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 105 mg/L 1 11/25/09 08:225.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 11/25/09 08:225.0
Alkalinity, Total as CaCO3 105 mg/L 1 11/25/09 08:225.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Sample: TDMW-3D-111809 Lab ID: 10117719005 Collected: 11/18/09 17:31 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 6.3 mg/L 1 12/09/09 04:01 7429-90-5 M012/04/09 17:120.0040
Arsenic 0.0089 mg/L 1 12/09/09 04:01 7440-38-212/04/09 17:120.00050
Cadmium 0.00059 mg/L 1 12/09/09 04:01 7440-43-912/04/09 17:120.000080
Copper 0.018 mg/L 1 12/09/09 04:01 7440-50-812/04/09 17:120.00050
Iron 11.2 mg/L 1 12/09/09 04:01 7439-89-6 M012/04/09 17:120.050
Lead 0.039 mg/L 1 12/09/09 04:01 7439-92-112/04/09 17:120.00010
Manganese 0.81 mg/L 5 12/09/09 04:13 7439-96-5 M012/04/09 17:120.0025
Zinc 0.13 mg/L 1 12/09/09 04:01 7440-66-612/04/09 17:120.0050

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved 0.027 mg/L 1 12/09/09 00:36 7429-90-512/07/09 11:460.0040
Arsenic, Dissolved <0.00050 mg/L 1 12/09/09 00:36 7440-38-212/07/09 11:460.00050
Cadmium, Dissolved <0.000080 mg/L 1 12/09/09 00:36 7440-43-912/07/09 11:460.000080
Calcium, Dissolved 73.2 mg/L 5 12/09/09 00:48 7440-70-2 M012/07/09 11:460.10
Copper, Dissolved <0.00050 mg/L 1 12/09/09 00:36 7440-50-812/07/09 11:460.00050
Iron, Dissolved <0.050 mg/L 1 12/09/09 00:36 7439-89-612/07/09 11:460.050
Lead, Dissolved <0.00010 mg/L 1 12/09/09 00:36 7439-92-112/07/09 11:460.00010
Magnesium, Dissolved 29.1 mg/L 5 12/09/09 00:48 7439-95-4 M012/07/09 11:460.025
Manganese, Dissolved 0.0041 mg/L 1 12/09/09 00:36 7439-96-512/07/09 11:460.00050
Potassium, Dissolved 0.68 mg/L 1 12/09/09 00:36 7440-09-712/07/09 11:460.020
Sodium, Dissolved 2.1 mg/L 1 12/09/09 00:36 7440-23-512/07/09 11:460.050
Total Hardness by 2340B,
Dissolved

303 mg/L 5 12/09/09 00:4812/07/09 11:460.36

Zinc, Dissolved 0.0052 mg/L 1 12/09/09 00:36 7440-66-612/07/09 11:460.0050

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 564 umhos/cm 1 12/01/09 11:1210.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <2.0 mg/L 2 11/26/09 00:50 16887-00-62.0
Sulfate 263 mg/L 2 11/26/09 00:50 14808-79-810.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.7 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 64.2 mg/L 2 11/25/09 08:2210.0
Alkalinity, Carbonate (CaCO3) <10.0 mg/L 2 11/25/09 08:2210.0
Alkalinity, Total as CaCO3 64.2 mg/L 2 11/25/09 08:2210.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Sample: TDMW-4D-111909 Lab ID: 10117719006 Collected: 11/19/09 11:55 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 3.8 mg/L 1 12/09/09 04:29 7429-90-512/04/09 17:120.030
Arsenic 0.010 mg/L 1 12/09/09 04:29 7440-38-212/04/09 17:120.0030
Cadmium 0.00023 mg/L 1 12/09/09 04:29 7440-43-912/04/09 17:120.000080
Copper 0.11 mg/L 1 12/09/09 04:29 7440-50-812/04/09 17:120.0010
Iron 5.3 mg/L 1 12/09/09 04:29 7439-89-612/04/09 17:120.050
Lead 0.023 mg/L 1 12/09/09 04:29 7439-92-112/04/09 17:120.00050
Manganese 0.22 mg/L 1 12/09/09 04:29 7439-96-512/04/09 17:120.0050
Zinc 0.058 mg/L 1 12/09/09 04:29 7440-66-612/04/09 17:120.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/09/09 00:52 7429-90-512/07/09 11:460.030
Arsenic, Dissolved <0.0030 mg/L 1 12/09/09 00:52 7440-38-212/07/09 11:460.0030
Cadmium, Dissolved <0.000080 mg/L 1 12/09/09 00:52 7440-43-912/07/09 11:460.000080
Calcium, Dissolved 22.3 mg/L 1 12/09/09 00:52 7440-70-212/07/09 11:461.0
Copper, Dissolved 0.0014 mg/L 1 12/09/09 00:52 7440-50-812/07/09 11:460.0010
Iron, Dissolved <0.050 mg/L 1 12/09/09 00:52 7439-89-612/07/09 11:460.050
Lead, Dissolved <0.00050 mg/L 1 12/09/09 00:52 7439-92-112/07/09 11:460.00050
Magnesium, Dissolved 11.9 mg/L 1 12/09/09 00:52 7439-95-412/07/09 11:461.0
Manganese, Dissolved 0.012 mg/L 1 12/09/09 00:52 7439-96-512/07/09 11:460.0050
Potassium, Dissolved <1.0 mg/L 1 12/09/09 00:52 7440-09-712/07/09 11:461.0
Sodium, Dissolved 2.6 mg/L 1 12/09/09 00:52 7440-23-512/07/09 11:461.0
Total Hardness by 2340B,
Dissolved

105 mg/L 1 12/09/09 00:5212/07/09 11:461.0

Zinc, Dissolved <0.010 mg/L 1 12/09/09 00:52 7440-66-612/07/09 11:460.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 194 umhos/cm 1 12/01/09 11:1210.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 11/26/09 01:51 16887-00-61.0
Sulfate 21.3 mg/L 1 11/26/09 01:51 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.7 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 114 mg/L 2 12/02/09 09:4310.0
Alkalinity, Carbonate (CaCO3) <10.0 mg/L 2 12/02/09 09:4310.0
Alkalinity, Total as CaCO3 114 mg/L 2 12/02/09 09:4310.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Sample: TDMW-5-111909 Lab ID: 10117719007 Collected: 11/19/09 10:29 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 2.1 mg/L 1 12/09/09 04:33 7429-90-512/04/09 17:120.030
Arsenic <0.0030 mg/L 1 12/09/09 04:33 7440-38-212/04/09 17:120.0030
Cadmium 0.00042 mg/L 1 12/09/09 04:33 7440-43-912/04/09 17:120.000080
Copper 0.040 mg/L 1 12/09/09 04:33 7440-50-812/04/09 17:120.0010
Iron 5.9 mg/L 1 12/09/09 04:33 7439-89-612/04/09 17:120.050
Lead 0.015 mg/L 1 12/09/09 04:33 7439-92-112/04/09 17:120.00050
Manganese 0.33 mg/L 1 12/09/09 04:33 7439-96-512/04/09 17:120.0050
Zinc 0.069 mg/L 1 12/09/09 04:33 7440-66-612/04/09 17:120.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/09/09 13:36 7429-90-512/07/09 11:460.030
Arsenic, Dissolved <0.0030 mg/L 1 12/09/09 01:01 7440-38-212/07/09 11:460.0030
Cadmium, Dissolved <0.000080 mg/L 1 12/09/09 01:01 7440-43-912/07/09 11:460.000080
Calcium, Dissolved 27.8 mg/L 5 12/09/09 01:05 7440-70-212/07/09 11:465.0
Copper, Dissolved <0.0010 mg/L 1 12/09/09 01:01 7440-50-812/07/09 11:460.0010
Iron, Dissolved <0.050 mg/L 1 12/09/09 01:01 7439-89-612/07/09 11:460.050
Lead, Dissolved <0.00050 mg/L 1 12/09/09 01:01 7439-92-112/07/09 11:460.00050
Magnesium, Dissolved 13.5 mg/L 1 12/09/09 01:01 7439-95-412/07/09 11:461.0
Manganese, Dissolved <0.0050 mg/L 1 12/09/09 01:01 7439-96-512/07/09 11:460.0050
Potassium, Dissolved <1.0 mg/L 1 12/09/09 01:01 7440-09-712/07/09 11:461.0
Sodium, Dissolved 2.9 mg/L 1 12/09/09 01:01 7440-23-512/07/09 11:461.0
Total Hardness by 2340B,
Dissolved

125 mg/L 5 12/09/09 01:0512/07/09 11:465.0

Zinc, Dissolved 0.012 mg/L 1 12/09/09 01:01 7440-66-612/07/09 11:460.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 250 umhos/cm 1 12/01/09 11:1210.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 11/26/09 03:23 16887-00-61.0
Sulfate 48.0 mg/L 1 11/26/09 03:23 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.3 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 94.4 mg/L 1 12/02/09 09:435.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 12/02/09 09:435.0
Alkalinity, Total as CaCO3 94.4 mg/L 1 12/02/09 09:435.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Sample: TDMW-5-555-111909 Lab ID: 10117719008 Collected: 11/19/09 10:31 Received: 11/24/09 10:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

200.8 MET ICPMS Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum 1.9 mg/L 1 12/09/09 04:38 7429-90-512/04/09 17:120.030
Arsenic <0.0030 mg/L 1 12/09/09 04:38 7440-38-212/04/09 17:120.0030
Cadmium 0.00034 mg/L 1 12/09/09 04:38 7440-43-912/04/09 17:120.000080
Copper 0.025 mg/L 1 12/09/09 04:38 7440-50-812/04/09 17:120.0010
Iron 5.1 mg/L 1 12/09/09 04:38 7439-89-612/04/09 17:120.050
Lead 0.012 mg/L 1 12/09/09 04:38 7439-92-112/04/09 17:120.00050
Manganese 0.26 mg/L 1 12/09/09 04:38 7439-96-512/04/09 17:120.0050
Zinc 0.058 mg/L 1 12/09/09 04:38 7440-66-612/04/09 17:120.010

200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8  Preparation Method: EPA 200.8

Aluminum, Dissolved <0.030 mg/L 1 12/09/09 13:41 7429-90-512/07/09 11:460.030
Arsenic, Dissolved <0.0030 mg/L 1 12/09/09 01:09 7440-38-212/07/09 11:460.0030
Cadmium, Dissolved <0.000080 mg/L 1 12/09/09 01:09 7440-43-912/07/09 11:460.000080
Calcium, Dissolved 28.6 mg/L 5 12/09/09 01:13 7440-70-212/07/09 11:465.0
Copper, Dissolved <0.0010 mg/L 1 12/09/09 01:09 7440-50-812/07/09 11:460.0010
Iron, Dissolved <0.050 mg/L 1 12/09/09 01:09 7439-89-612/07/09 11:460.050
Lead, Dissolved <0.00050 mg/L 1 12/09/09 01:09 7439-92-112/07/09 11:460.00050
Magnesium, Dissolved 13.6 mg/L 1 12/09/09 01:09 7439-95-412/07/09 11:461.0
Manganese, Dissolved <0.0050 mg/L 1 12/09/09 01:09 7439-96-512/07/09 11:460.0050
Potassium, Dissolved <1.0 mg/L 1 12/09/09 01:09 7440-09-712/07/09 11:461.0
Sodium, Dissolved 3.0 mg/L 1 12/09/09 01:09 7440-23-512/07/09 11:461.0
Total Hardness by 2340B,
Dissolved

127 mg/L 5 12/09/09 01:1312/07/09 11:465.0

Zinc, Dissolved 0.014 mg/L 1 12/09/09 01:09 7440-66-612/07/09 11:460.010

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 258 umhos/cm 1 12/01/09 11:1210.0

300.0 IC Anions Analytical Method: EPA 300.0

Chloride <1.0 mg/L 1 11/26/09 03:53 16887-00-61.0
Sulfate 48.1 mg/L 1 11/26/09 03:53 14808-79-85.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 8.2 Std. Units 1 11/24/09 17:30 H60.10

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 99.0 mg/L 1 12/02/09 09:435.0
Alkalinity, Carbonate (CaCO3) <5.0 mg/L 1 12/02/09 09:435.0
Alkalinity, Total as CaCO3 99.0 mg/L 1 12/02/09 09:435.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/18490
EPA 200.8

EPA 200.8
200.8 MET

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005, 10117719006, 10117719007,
10117719008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 721023

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005, 10117719006, 10117719007,
10117719008

Matrix: Water

Analyzed

Aluminum mg/L <0.0040 0.0040 12/09/09 03:36
Arsenic mg/L <0.00050 0.00050 12/09/09 03:36
Cadmium mg/L <0.000080 0.000080 12/09/09 03:36
Copper mg/L <0.00050 0.00050 12/09/09 03:36
Iron mg/L <0.050 0.050 12/09/09 03:36
Lead mg/L <0.00010 0.00010 12/09/09 03:36
Manganese mg/L <0.00050 0.00050 12/09/09 03:36
Zinc mg/L <0.0050 0.0050 12/09/09 03:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

721024LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 0.089.08 112 85-115
Arsenic mg/L 0.084.08 105 85-115
Cadmium mg/L 0.084.08 105 85-115
Copper mg/L 0.090.08 113 85-115
Iron mg/L 1.11 109 85-115
Lead mg/L 0.086.08 107 85-115
Manganese mg/L 0.088.08 110 85-115
Zinc mg/L 0.089.08 111 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

721025MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10117719005

721026

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L M0.08 4448 70-1304229 2 20.086.3 9.8 9.7
Arsenic mg/L .08 100 70-13096 4 20.080.0089 0.089 0.086
Cadmium mg/L .08 99 70-13095 4 20.080.00059 0.079 0.076
Copper mg/L .08 111 70-130105 5 20.080.018 0.11 0.10
Iron mg/L M01 233 70-130197 3 20111.2 13.5 13.2
Lead mg/L .08 103 70-13098 4 20.080.039 0.12 0.12
Manganese mg/L M0.08 165 70-130125 3 20.080.81 0.95 0.91
Zinc mg/L .08 121 70-130112 3 20.080.13 0.23 0.22

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/09/2009 05:41 PM Page 22 of 33

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

721027MATRIX SPIKE SAMPLE:
MSSpike

Result
10117786007

Aluminum mg/L 0.25 M0.08 158 70-130
Arsenic mg/L 0.090.08 101 70-130
Cadmium mg/L 0.079.08 99 70-130
Copper mg/L 0.11.08 108 70-130
Iron mg/L 1.41 104 70-130
Lead mg/L 0.078.08 97 70-130
Manganese mg/L 0.10.08 104 70-130
Zinc mg/L 0.088.08 106 70-130
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/18489
EPA 200.8

EPA 200.8
200.8 MET Dissolved

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005, 10117719006, 10117719007,
10117719008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 721018

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005, 10117719006, 10117719007,
10117719008

Matrix: Water

Analyzed

Aluminum, Dissolved mg/L <0.0040 0.0040 12/08/09 23:39
Arsenic, Dissolved mg/L <0.00050 0.00050 12/08/09 23:39
Cadmium, Dissolved mg/L <0.000080 0.000080 12/08/09 23:39
Calcium, Dissolved mg/L <0.020 0.020 12/08/09 23:39
Copper, Dissolved mg/L <0.00050 0.00050 12/08/09 23:39
Iron, Dissolved mg/L <0.050 0.050 12/08/09 23:39
Lead, Dissolved mg/L <0.00010 0.00010 12/08/09 23:39
Magnesium, Dissolved mg/L <0.0050 0.0050 12/08/09 23:39
Manganese, Dissolved mg/L <0.00050 0.00050 12/09/09 13:08
Potassium, Dissolved mg/L <0.020 0.020 12/08/09 23:39
Sodium, Dissolved mg/L <0.050 0.050 12/08/09 23:39
Total Hardness by 2340B,
Dissolved

mg/L <0.071 0.071 12/08/09 23:39

Zinc, Dissolved mg/L <0.0050 0.0050 12/08/09 23:39

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

721019LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum, Dissolved mg/L 0.085.08 107 85-115
Arsenic, Dissolved mg/L 0.080.08 99 85-115
Cadmium, Dissolved mg/L 0.077.08 96 85-115
Calcium, Dissolved mg/L 0.941 94 85-115
Copper, Dissolved mg/L 0.084.08 105 85-115
Iron, Dissolved mg/L 1.01 100 85-115
Lead, Dissolved mg/L 0.077.08 96 85-115
Magnesium, Dissolved mg/L 1.01 101 85-115
Manganese, Dissolved mg/L 0.081.08 101 85-115
Potassium, Dissolved mg/L 0.991 99 85-115
Sodium, Dissolved mg/L 1.01 101 85-115
Total Hardness by 2340B,
Dissolved

mg/L 6.5

Zinc, Dissolved mg/L 0.082.08 103 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

721020MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10117719005

721021

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum, Dissolved mg/L .08 111 70-13096 11 20.080.027 0.12 0.10
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

721020MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10117719005

721021

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic, Dissolved mg/L .08 99 70-13093 6 20.08<0.0005
0

0.079 0.075

Cadmium, Dissolved mg/L .08 97 70-13091 6 20.08<0.0000
80

0.078 0.073

Calcium, Dissolved mg/L M01 530 70-130-105 8 20173.2 78.4 72.1
Copper, Dissolved mg/L .08 104 70-13098 6 20.08<0.0005

0
0.084 0.079

Iron, Dissolved mg/L 1 99 70-13094 5 201<0.050 1.0 0.95
Lead, Dissolved mg/L .08 97 70-13092 6 20.08<0.0001

0
0.078 0.074

Magnesium, Dissolved mg/L M01 260 70-13038 7 20129.1 31.7 29.5
Manganese, Dissolved mg/L .08 101 70-13095 6 20.080.0041 0.085 0.080
Potassium, Dissolved mg/L 1 103 70-13092 6 2010.68 1.7 1.6
Sodium, Dissolved mg/L 1 118 70-13092 8 2012.1 3.3 3.0
Total Hardness by 2340B,
Dissolved

mg/L 8 20303 327 302

Zinc, Dissolved mg/L .08 102 70-13093 8 20.080.0052 0.086 0.080

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

721022MATRIX SPIKE SAMPLE:
MSSpike

Result
10117786007

Aluminum, Dissolved mg/L 0.095.08 111 70-1300.0065
Arsenic, Dissolved mg/L 0.084.08 100 70-1300.0041
Cadmium, Dissolved mg/L 0.079.08 99 70-130<0.000040
Calcium, Dissolved mg/L 41.7 M01 368 70-13038.0
Copper, Dissolved mg/L 0.090.08 106 70-1300.0059
Iron, Dissolved mg/L 1.01 102 70-130<0.025
Lead, Dissolved mg/L 0.080.08 100 70-130<0.000050
Magnesium, Dissolved mg/L 24.8 M01 324 70-13021.6
Manganese, Dissolved mg/L 0.088.08 104 70-1300.0048
Potassium, Dissolved mg/L 3.91 120 70-1302.7
Sodium, Dissolved mg/L 4.11 127 70-1302.8
Total Hardness by 2340B,
Dissolved

mg/L 206184

Zinc, Dissolved mg/L 0.085.08 102 70-1300.0033J
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3373
SM 2510B

SM 2510B
2510B Specific Conductance

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005, 10117719006, 10117719007,
10117719008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 720721

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005, 10117719006, 10117719007,
10117719008

Matrix: Water

Analyzed

Specific Conductance umhos/cm <10.0 10.0 12/01/09 11:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

720722LABORATORY CONTROL SAMPLE:
LCSSpike

Specific Conductance umhos/cm 9711000 97 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117717001
720723SAMPLE DUPLICATE:

Specific Conductance umhos/cm 302 4 20291

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117719001
720724SAMPLE DUPLICATE:

Specific Conductance umhos/cm 490 0 20489
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3346
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005, 10117719006, 10117719007,
10117719008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 719713

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005, 10117719006, 10117719007,
10117719008

Matrix: Water

Analyzed

Chloride mg/L <1.0 1.0 11/25/09 14:46
Sulfate mg/L <5.0 5.0 11/25/09 14:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

719714LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 41.940 105 90-110
Sulfate mg/L 42.640 106 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

719717MATRIX SPIKE SAMPLE:
MSSpike

Result
10117786001

Chloride mg/L 42.040 103 80-1200.90J
Sulfate mg/L 57.540 103 80-12016.1

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

719786MATRIX SPIKE SAMPLE:
MSSpike

Result
10117719005

Chloride mg/L 84.380 104 80-120<2.0
Sulfate mg/L 33880 94 80-120263

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117786002
719718SAMPLE DUPLICATE:

Chloride mg/L <1.0 200.67J
Sulfate mg/L <5.0 204.7J

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117719001
719785SAMPLE DUPLICATE:

Chloride mg/L <1.0 20<1.0
Sulfate mg/L 177 0 20178
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3334
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005, 10117719006, 10117719007,
10117719008

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

719077LABORATORY CONTROL SAMPLE:
LCSSpike

pH at 25 Degrees C Std. Units 5.1 H65 102 98-102

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117719005
719078SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.7 H60 37.7

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10117717005
719079SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 8.2 H60 38.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/17798
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 719455

Associated Lab Samples: 10117719001, 10117719002, 10117719003, 10117719004, 10117719005

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L <5.0 5.0 11/25/09 08:22
Alkalinity, Total as CaCO3 mg/L <5.0 5.0 11/25/09 08:22
Alkalinity,Bicarbonate (CaCO3) mg/L <5.0 5.0 11/25/09 08:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

719456LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

719457

Alkalinity, Total as CaCO3 mg/L 43.140 108 80-12010843.1 0 30

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

719458MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10117719005

719459

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Alkalinity, Total as CaCO3 mg/L 80 101 80-120103 1 308064.2 145 147
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/17836
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 10117719006, 10117719007, 10117719008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 721419

Associated Lab Samples: 10117719006, 10117719007, 10117719008

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L <5.0 5.0 12/02/09 09:43
Alkalinity, Total as CaCO3 mg/L <5.0 5.0 12/02/09 09:43
Alkalinity,Bicarbonate (CaCO3) mg/L <5.0 5.0 12/02/09 09:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

721420LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

721421

Alkalinity, Total as CaCO3 mg/L 41.840 104 80-12010742.7 2 30

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

721422MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10117717005

721423

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Alkalinity, Total as CaCO3 mg/L 80 104 80-120102 1 308099.9 183 182
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QUALIFIERS

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS

Analysis initiated more than 15 minutes after sample collection.H6
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10117719001 MPRP/18490 ICPM/7594TDMW-1-111809 EPA 200.8 EPA 200.8
10117719002 MPRP/18490 ICPM/7594TDMW-1S-111809 EPA 200.8 EPA 200.8
10117719003 MPRP/18490 ICPM/7594TDMW-2D-111809 EPA 200.8 EPA 200.8
10117719004 MPRP/18490 ICPM/7594TDMW-2S-111809 EPA 200.8 EPA 200.8
10117719005 MPRP/18490 ICPM/7594TDMW-3D-111809 EPA 200.8 EPA 200.8
10117719006 MPRP/18490 ICPM/7594TDMW-4D-111909 EPA 200.8 EPA 200.8
10117719007 MPRP/18490 ICPM/7594TDMW-5-111909 EPA 200.8 EPA 200.8
10117719008 MPRP/18490 ICPM/7594TDMW-5-555-111909 EPA 200.8 EPA 200.8

10117719001 MPRP/18489 ICPM/7593TDMW-1-111809 EPA 200.8 EPA 200.8
10117719002 MPRP/18489 ICPM/7593TDMW-1S-111809 EPA 200.8 EPA 200.8
10117719003 MPRP/18489 ICPM/7593TDMW-2D-111809 EPA 200.8 EPA 200.8
10117719004 MPRP/18489 ICPM/7593TDMW-2S-111809 EPA 200.8 EPA 200.8
10117719005 MPRP/18489 ICPM/7593TDMW-3D-111809 EPA 200.8 EPA 200.8
10117719006 MPRP/18489 ICPM/7593TDMW-4D-111909 EPA 200.8 EPA 200.8
10117719007 MPRP/18489 ICPM/7593TDMW-5-111909 EPA 200.8 EPA 200.8
10117719008 MPRP/18489 ICPM/7593TDMW-5-555-111909 EPA 200.8 EPA 200.8

10117719001 MT/3373TDMW-1-111809 SM 2510B
10117719002 MT/3373TDMW-1S-111809 SM 2510B
10117719003 MT/3373TDMW-2D-111809 SM 2510B
10117719004 MT/3373TDMW-2S-111809 SM 2510B
10117719005 MT/3373TDMW-3D-111809 SM 2510B
10117719006 MT/3373TDMW-4D-111909 SM 2510B
10117719007 MT/3373TDMW-5-111909 SM 2510B
10117719008 MT/3373TDMW-5-555-111909 SM 2510B

10117719001 MT/3346TDMW-1-111809 EPA 300.0
10117719002 MT/3346TDMW-1S-111809 EPA 300.0
10117719003 MT/3346TDMW-2D-111809 EPA 300.0
10117719004 MT/3346TDMW-2S-111809 EPA 300.0
10117719005 MT/3346TDMW-3D-111809 EPA 300.0
10117719006 MT/3346TDMW-4D-111909 EPA 300.0
10117719007 MT/3346TDMW-5-111909 EPA 300.0
10117719008 MT/3346TDMW-5-555-111909 EPA 300.0

10117719001 MT/3334TDMW-1-111809 SM 4500-H+B
10117719002 MT/3334TDMW-1S-111809 SM 4500-H+B
10117719003 MT/3334TDMW-2D-111809 SM 4500-H+B
10117719004 MT/3334TDMW-2S-111809 SM 4500-H+B
10117719005 MT/3334TDMW-3D-111809 SM 4500-H+B
10117719006 MT/3334TDMW-4D-111909 SM 4500-H+B
10117719007 MT/3334TDMW-5-111909 SM 4500-H+B
10117719008 MT/3334TDMW-5-555-111909 SM 4500-H+B

10117719001 WET/17798TDMW-1-111809 SM 2320B
10117719002 WET/17798TDMW-1S-111809 SM 2320B
10117719003 WET/17798TDMW-2D-111809 SM 2320B
10117719004 WET/17798TDMW-2S-111809 SM 2320B
10117719005 WET/17798TDMW-3D-111809 SM 2320B

10117719006 WET/17836TDMW-4D-111909 SM 2320B
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10117719
Upper Blackfoot Mining Complex

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10117719007 WET/17836TDMW-5-111909 SM 2320B
10117719008 WET/17836TDMW-5-555-111909 SM 2320B

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/09/2009 05:41 PM Page 33 of 33

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



 

 

UBMC Data Summary Report                                                                      2/26/2010 

Appendix F: Soils/Tailings 
 
 
 
 
 
 
F1 – pHase Geochemistry Memo on Paymaster and 

Shave Gulch Geochemistry 
F2 – Analytical Reports 
F3 – Geotechnical Laboratory Testing Report 
F4 – nuclear Field Density Report



Memorandum 

 

December 1, 2009 
Page 1 of 8 

 

 

 

 
To: Tom Smith (TerraGraphics Environmental Engineering, Inc.) 

Cc: Don Sutton (Spectrum Engineering) 

From: Shannon Shaw (pHase Geochemistry Inc.)  

Date: November 30, 2009 

Re: Geochemical results for Paymaster, Mike Horse & Shave Gulch samples. 

Tom, 

As requested, I’ve reviewed data you provided from test pit samples collected at the 

Paymaster, Mike Horse and Shave Gulch sites.  This memo provides an overview of those 

results. 

Analyses included paste pH and conductivity (EC) via ASA 103.2 and 103.3 procedures, 

acid base accounting (ABA, modified Sobek 7 procedure) tests, selected metal analysis 

(EPA 6020 methodology), moisture content, organic carbon (EPA 9060 modified procedure) 

and leach extraction analyses via the synthetic precipitation leach procedure (EPA 6010 

methodology).  Data is provided electronically in file “paceport compilation.Nov 09 

09.scs.xls”.  Included in the file are results for 20 samples from Shave Gulch, 28 from Mike 

Horse and 21 samples from the Paymaster area. 

Samples collected from Mike Horse were comprised of tailings collected near the base of the 

tailings/soil interface (T. Smith, email communications Nov 6, 2009).  Results show these 

samples to vary with respect to pH from acidic (pH 3.7) to neutral (7.4), with moderate to 

high conductivity values, ranging from 0.88 to 14.3 mmhos/cm (or 880 to 14,300 S/cm).  

Values of sulfur are variable (from 0.07 to 16.6 %) with an average of ~3.7% suggesting that 

the samples include a mixture of soil and tailings.  Values of neutralization potential varied 

from negligible (<0.5 kg CaCO3/t) to significant (186 kg CaCO3/t).  A relationship between 

sulfur and neutralization potential appears to exist whereby samples with higher sulfur 
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values (and therefore acid potential) typically also have higher neutralization potential values 

as shown in the figure below.   

Acid Potential versus Neutralization Potential. 

Typically, guidelines for the prediction of acid rock drainage potential suggest that if a 

sample has a neutralization potential to acid potential ratio (NP/AP) below 1 it is considered 

potentially acid generating (PAG).  If the ratio is between 1 and 3 it is considered uncertain 

with respect to acid potential and if it is above 3 it is considered non-PAG.  Based on these 

guidelines, nearly all the Mike Horse samples would be considered PAG. 

Solids metal analyses for the Mike Horse samples for Al, As, Cd, Cu, Fe, Pb, Mn and Zn also 

show a range of values.  Some samples showing exceedances as compared to the human 

health standards with respect to As, Fe, Pb and Mn.  SPLP tests, which can indicate the 

mobility or solubility of metals in the materials indicate that As, Cd, Fe, Pb, Mn and Zn may 

be present in these samples in a soluble form and that in contact with water may become 

mobile. 

Samples collected from test pits in the Shave Gulch area were comprised of in-situ material 

collected from depths ranging from ~ 2 to 12 feet from surface.  Results show these samples 

are all neutral with respect to pH (values between ~ 6.6 and 7.4), with low conductivity 

values, ranging from 0.06 to 0.31 mmhos/cm (or 60 to 310 S/cm).  Values of sulfur are 
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variable, but low (from <0.04 to 0.38%).  Neutralization potential values were also low (<15 

kg/CaCO3/t).  The figure below is the same plot of neutralization potential versus acid 

potential as shown on the previous page, but with reduced scales on both axes to better 

assess those samples that cluster near the axes. 

Acid Potential versus Neutralization Potential (reduced axes). 

Using the guidelines as discussed above, the samples collected from Shave Gulch show 

predominantly non-PAG characteristics, with a few likely considered uncertain with respect 

to ARD.   

Solids metal analyses on the Shave Gulch samples for Al, As, Cd, Cu, Fe, Pb, Mn and Zn 

also show a range of values.  Some samples show exceedances as compared to the human 

health standards with respect to Fe, with a few also showing elevated As and Pb.  SPLP 

tests, again used as an indication of what might be soluble, surprising show consistently 

soluble levels of As, Cd, Fe, Pb, and Mn.  Moreover, concentrations of particular parameters 

(e.g. Al, As, Cu, Fe) in the SPLP test for these samples were significantly higher than those 

from the Mike Horse samples as shown in the series of figures below.  Other parameters 

(most notably Mn and Zn) were higher in the Mike Horse tailings than the Shave Gulch 

samples. 
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SPLP Concentrations of Al versus paste pH. 

SPLP Concentrations of As versus paste pH. 
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SPLP Concentrations of Cd versus paste pH. 

SPLP Concentrations of Cu versus paste pH. 
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SPLP Concentrations of Fe versus paste pH. 

SPLP Concentrations of Pb versus paste pH. 
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SPLP Concentrations of Mn versus paste pH. 

SPLP Concentrations of Zn versus paste pH. 

Results of samples from Paymaster were not dissimilar from those collected in Shave Gulch.  

Near neutral pH values were seen, averaging 6.6, though two samples had weakly acidic pH 
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values.  Conductivity values were low (from 0.06 to 0.65 mmhos/cm).  Sulfur values varied 

from negligible to 2.2%, though most were <0.33% and neutralization potentials were very 

low (<15 kg CaCO3/t).  Most samples would classify as non-PAG, though a range of 

characteristics is seen (see previous Figure).  Metals contents indicated elevated amounts of 

Fe and Pb with occasionally elevated As, Cd and Mn.  SPLP concentrations, as was seen 

with Shave Gulch, were surprisingly high for particular parameters, notably As, Fe, Pb and 

occasionally Cd. 

These results support the earlier classifications of the Mike Horse tailings as PAG with 

potential metal leaching (particularly for Mn, Zn etc).  The samples from Shave Gulch and 

Paymaster indicate that the areas are largely non-PAG, but that there are regionally 

elevated metals in both areas (e.g. As, Cu, Fe, Pb).  Samples from these two areas show 

somewhat surprisingly high SPLP concentrations.  This may be related to weathering 

products and transported constituents, or organically held metals within the near surface 

zone (e.g. Fe-oxyhydroxides, Mn-oxides etc).  Based on these results, it may be prudent to 

minimize water contact, or ‘flushing’ of these materials should they be used for construction 

purposes. 

If you have any questions please feel free to contact me.  We look forward to continuing to 

work with you on this exciting project. 

 

Best Regards,  

pHase Geochemistry Inc. 

 

 

Shannon Shaw, M.Sc., P.Geo   

Sr. Geochemist 

 



November 10, 2009

LIMS USE: FR - SHELLIE HAALAND
LIMS OBJECT ID: 10112793

10112793
Project:
Pace Project No.:

RE:

Shellie Haaland
Montana Dept. of Environmental Qualtiy
PO Box 200901
Helena, MT 596200901

UBMC-Mike Horse 09208 REVISED

Dear Shellie Haaland:
Enclosed are the analytical results for sample(s) received by the laboratory on September 18, 2009.
The results relate only to the samples included in this report.

The total inorganic carbon concentrations are presented in the EPA 9060 project narrative section.

REVISION - The qualifers assoicated with the Mean Total Organic Carbon have been corrected on
09-PMTP-5 5'(10112793014) and 09-MHTP-03 8 1/2'(10112793016).

REVISION 2 - The saturated paste lab control sample recovery has been corrected.  RPD limits
were added to the sulfur QC data.  Qualifiers were added to the pH QC data.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Denise Jensen

denise.jensen@pacelabs.com
Project Manager

Enclosures

cc: Thomas Smith, Terragraphics Environmental Engineering,
Inc.
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CERTIFICATIONS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Minnesota Certification IDs
1700 Elm Street SE, Suite 200 Minneapolis, MN  55414
Wisconsin Certification #: 999407970
Alaska Certification #: UST-078
Arizona Certification #: AZ-0014
California Certification #: 01155CA
Florida/NELAP Certification #: E87605
Illinois Certification #: 200011
Iowa Certification #: 368
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009

Maine Certification #: 2007029
Minnesota Certification #: 027-053-137
Montana Certification #: MT CERT0092
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
Oregon Certification #: MN200001
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563

Montana Certification IDs
Montana Certification #: MT CERT0040
Idaho Certification #: MT00012

EPA Region 8 Certification #: 8TMS-Q
602 South 25th Street  Billings, MT  59101

Green Bay Certification IDs
North Carolina Certification #: 503
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
1241 Bellevue Street  Green Bay, WI  54302
Florida/NELAP Certification #: E87948

Illinois Certification #: 200050
Kentucky Certification #: 82
New York Certification #: 11888
New York Certification #: 11887
California Certification #: 09268CA
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
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SAMPLE SUMMARY

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Lab ID Sample ID Matrix Date Collected Date Received

10112793001 09-MHTP-7 9' Solid 09/09/09 00:00 09/18/09 10:30

10112793002 09-MHTP-8 8 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112793003 09-MHTP-8 9 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112793004 09-MHTP-8 10' Solid 09/09/09 00:00 09/18/09 10:30

10112793005 09-MHTP-9 10' Solid 09/16/09 00:00 09/18/09 10:30

10112793006 09-MHTP-9 16' Solid 09/16/09 00:00 09/18/09 10:30

10112793007 09-MHTP-10 8' Solid 09/16/09 00:00 09/18/09 10:30

10112793008 09-MHTP-10 16' Solid 09/16/09 00:00 09/18/09 10:30

10112793009 09-PMTP-1 8' Solid 09/10/09 00:00 09/18/09 10:30

10112793010 09-PMTP-1 9' Solid 09/10/09 00:00 09/18/09 10:30

10112793011 09-PMTP-4 8-9' Solid 09/11/09 00:00 09/18/09 10:30

10112793012 09-PMTP-4 4' Solid 09/11/09 00:00 09/18/09 10:30

10112793013 09-PMTP-5 9-10' Solid 09/11/09 00:00 09/18/09 10:30

10112793014 09-PMTP-5 5' Solid 09/11/09 00:00 09/18/09 10:30

10112793015 09-MHTP-03 8' Solid 09/09/09 00:00 09/18/09 10:30

10112793016 09-MHTP-03 8 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112793017 09-MHTP-4 7 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112793018 09-MHTP-4A 7 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112793019 09-MHTP-4 8 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112793020 09-MHTP-4 9' Solid 09/09/09 00:00 09/18/09 10:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10112793001 09-MHTP-7 9' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793002 09-MHTP-8 8 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793003 09-MHTP-8 9 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793004 09-MHTP-8 10' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793005 09-MHTP-9 10' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793006 09-MHTP-9 16' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793007 09-MHTP-10 8' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793008 09-MHTP-10 16' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793009 09-PMTP-1 8' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793010 09-PMTP-1 9' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793011 09-PMTP-4 8-9' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793012 09-PMTP-4 4' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793013 09-PMTP-5 9-10' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793014 09-PMTP-5 5' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793015 09-MHTP-03 8' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793016 09-MHTP-03 8 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793017 09-MHTP-4 7 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793018 09-MHTP-4A 7 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793019 09-MHTP-4 8 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112793020 09-MHTP-4 9' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 6010

Date: November 10, 2009

Description: 6010 MET ICP, SPLP

General Information:
20 samples were analyzed for EPA 6010.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: November 10, 2009

Description: 6020 MET ICPMS

General Information:
20 samples were analyzed for EPA 6020.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

QC Batch: MPRP/17342
CH: The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased high.

• LCS  (Lab ID: 682644)
• Aluminum

• MS  (Lab ID: 682645)
• Aluminum

• MSD  (Lab ID: 682646)
• Aluminum

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17340
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10112793001,10112793011

P6: Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the spike
level.

• MS  (Lab ID: 682635)
• Aluminum
• Iron
• Manganese
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: November 10, 2009

Description: 6020 MET ICPMS

QC Batch: MPRP/17340
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10112793001,10112793011

P6: Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the spike
level.

• Zinc
• MS  (Lab ID: 682637)

• Aluminum
• Arsenic
• Copper
• Iron
• Lead
• Manganese
• Zinc

• MSD  (Lab ID: 682636)
• Aluminum
• Copper
• Iron
• Manganese
• Zinc

QC Batch: MPRP/17342
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10112793020

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 682645)

• Aluminum
• Arsenic
• Copper
• Iron
• Lead
• Manganese
• Zinc

• MSD  (Lab ID: 682646)
• Aluminum
• Arsenic
• Copper
• Iron
• Lead
• Manganese
• Zinc

R1: RPD value was outside control limits.
• MSD  (Lab ID: 682646)

• Copper
• Lead
• Zinc
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: November 10, 2009

Description: 6020 MET ICPMS

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/17340
E: Analyte concentration exceeded the calibration range. The reported result is estimated.

• 09-MHTP-4 8 1/2'  (Lab ID: 10112793019)
• Zinc

• 09-PMTP-4 8-9'  (Lab ID: 10112793011)
• Copper
• Iron
• Lead

• MS  (Lab ID: 682635)
• Manganese
• Aluminum
• Copper
• Iron
• Lead

• MSD  (Lab ID: 682636)
• Iron
• Manganese

QC Batch: MPRP/17342
E: Analyte concentration exceeded the calibration range. The reported result is estimated.

• MS  (Lab ID: 682645)
• Aluminum
• Iron
• Manganese
• Zinc

• MSD  (Lab ID: 682646)
• Aluminum
• Iron
• Manganese
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

% Moisture

Date: November 10, 2009

Description: Dry Weight

General Information:
20 samples were analyzed for % Moisture.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

ASA 10-3.3

Date: November 10, 2009

Description: ASA10-3.3 Specific Conductance

General Information:
20 samples were analyzed for ASA 10-3.3.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: MT/2905
R1: RPD value was outside control limits.

• DUP  (Lab ID: 689691)
• Sp.Conductance Saturated Paste

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

ASA 103.2

Date: November 10, 2009

Description: ASA 103.2 pH

General Information:
20 samples were analyzed for ASA 103.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: MT/2865
D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.

• DUP  (Lab ID: 685713)
• pH, Saturated Paste

• DUP  (Lab ID: 685714)
• pH, Saturated Paste

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

LECO

Date: November 10, 2009

Description: Sulfur analysis Montana

General Information:
20 samples were analyzed for LECO.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 10, 2009

Description: Sobek Acid Base Potential

General Information:
20 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 17 of 92

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 10, 2009

Description: Sobek Calculations

General Information:
20 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 10, 2009

Description: Sobek Extractable Sulfur

General Information:
20 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 10, 2009

Description: Sobek SMP Buffer pH

General Information:
20 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

General Information:
20 samples were analyzed for EPA 9060 Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WETA/4769
11M: Total Carbon result of

26600 mg/Kg,

MDL 1217 mg/Kg,

RDL 4348 mg/Kg.
• 09-MHTP-10 16'  (Lab ID: 10112793008)

• Mean Total Organic Carbon
14M: Total Carbon result of

4080 mg/Kg,

MDL 277 mg/Kg,

RDL 990 mg/Kg.
• 09-MHTP-9 10'  (Lab ID: 10112793005)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4769
15M: Total Carbon result of

416 mg/Kg,

MDL 70 mg/Kg,

RDL 252 mg/Kg.
• 09-MHTP-7 9'  (Lab ID: 10112793001)

• Mean Total Organic Carbon
1M: Total Carbon result of

1220 mg/Kg,

MDL 70.7 mg/Kg,

RDL 253 mg/Kg.
• 09-MHTP-8 9 1/2'  (Lab ID: 10112793003)

• Mean Total Organic Carbon
20M: Total Carbon result of

742 mg/Kg,

MDL 70.4 mg/Kg,

RDL 251 mg/Kg.
• 09-PMTP-1 9'  (Lab ID: 10112793010)

• Mean Total Organic Carbon
21M: Total Inorganic Carbon result of

10400 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.
• 09-MHTP-10 8'  (Lab ID: 10112793007)

• Mean Total Organic Carbon
24M: Total Inorganic Carbon result of

2590 mg/Kg,

MDL 277 mg/Kg,

RDL 990 mg/Kg.
• 09-MHTP-9 10'  (Lab ID: 10112793005)

• Mean Total Organic Carbon
27M: Total Inorganic Carbon result of

564 mg/Kg,

MDL 70.2 mg/Kg,

RDL 251 mg/Kg.
• 09-MHTP-8 10'  (Lab ID: 10112793004)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4769
2M: Total Carbon result of

1240 mg/Kg,

MDL 70.2 mg/Kg,

RDL 251 mg/Kg.
• 09-MHTP-8 10'  (Lab ID: 10112793004)

• Mean Total Organic Carbon
30M: Total Inorganic Carbon result of

877 mg/Kg,

MDL 70.6 mg/Kg,

RDL 252 mg/Kg.
• 09-MHTP-8 8 1/2'  (Lab ID: 10112793002)

• Mean Total Organic Carbon
33M: Total Inorganic Carbon result of

<251 mg/Kg,

MDL 70.4 mg/Kg,

RDL 251 mg/Kg.
• 09-PMTP-1 9'  (Lab ID: 10112793010)

• Mean Total Organic Carbon
34M: Total Inorganic Carbon result of

<253 mg/Kg,

MDL 70.7 mg/Kg,

RDL 253 mg/Kg.
• 09-MHTP-8 9 1/2'  (Lab ID: 10112793003)

• Mean Total Organic Carbon
35M: Total Inorganic Carbon result of

<3920 mg/Kg,

MDL 1098 mg/Kg,

RDL 3920 mg/Kg.
• 09-MHTP-9 16'  (Lab ID: 10112793006)

• Mean Total Organic Carbon
36M: Total Inorganic Carbon result of

<4348 mg/Kg,

MDL 1217 mg/Kg,

RDL 4348 mg/Kg.
• 09-MHTP-10 16'  (Lab ID: 10112793008)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4769
38M: Total Inorganic Carbon result of

<493 mg/Kg,

MDL 138 mg/Kg,

RDL 493 mg/Kg.
• 09-MHTP-7 9'  (Lab ID: 10112793001)

• Mean Total Organic Carbon
3M: Total Carbon result of

12400 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.
• 09-MHTP-10 8'  (Lab ID: 10112793007)

• Mean Total Organic Carbon
40M: Total Inorganic Carbon result of

<498 mg/Kg,

MDL 139 mg/Kg,

RDL 498 mg/Kg.
• 09-PMTP-1 8'  (Lab ID: 10112793009)

• Mean Total Organic Carbon
6M: Total Carbon result of

1530 mg/Kg,

MDL 70.6 mg/Kg,

RDL 252 mg/Kg.
• 09-MHTP-8 8 1/2'  (Lab ID: 10112793002)

• Mean Total Organic Carbon
7M: Total Carbon result of

1680 mg/Kg,

MDL 139 mg/Kg,

RDL 498 mg/Kg.
• 09-PMTP-1 8'  (Lab ID: 10112793009)

• Mean Total Organic Carbon
9M: Total Carbon result of

22200 mg/Kg,

MDL 1098 mg/Kg,

RDL 3920 mg/Kg.
• 09-MHTP-9 16'  (Lab ID: 10112793006)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4771
10M: Total Carbon result of

2560 mg/Kg,

MDL 141 mg/Kg,

RDL 503 mg/Kg.
• 09-PMTP-4 4'  (Lab ID: 10112793012)

• Mean Total Organic Carbon
12M: Total Carbon result of

2750 mg/Kg,

MDL 138 mg/Kg,

RDL 494 mg/Kg.
• 09-PMTP-5 9-10'  (Lab ID: 10112793013)

• Mean Total Organic Carbon
13M: Total Carbon result of

3190 mg/Kg,

MDL 138 mg/Kg,

RDL 491 mg/Kg.
• 09-PMTP-5 5'  (Lab ID: 10112793014)

• Mean Total Organic Carbon
16M: Total Carbon result of

46300 mg/Kg,

MDL 5090 mg/Kg,

RDL 18200 mg/Kg.
• 09-MHTP-4 8 1/2'  (Lab ID: 10112793019)

• Mean Total Organic Carbon
17M: Total Carbon result of

5750 mg/Kg,

MDL 295 mg/Kg,

RDL 1050 mg/Kg.
• 09-MHTP-4 9'  (Lab ID: 10112793020)

• Mean Total Organic Carbon
18M: Total Carbon result of

5940 mg/Kg,

MDL 505 mg/Kg,

RDL 1800 mg/Kg.
• 09-MHTP-03 8 1/2'  (Lab ID: 10112793016)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4771
19M: Total Carbon result of

6520 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.
• 09-MHTP-03 8'  (Lab ID: 10112793015)

• Mean Total Organic Carbon
22M: Total Inorganic Carbon result of

13180 mg/Kg,

MDL 554 mg/Kg,

RDL 1980 mg/Kg.
• 09-MHTP-4 7 1/2'  (Lab ID: 10112793017)

• Mean Total Organic Carbon
23M: Total Inorganic Carbon result of

15240 mg/Kg,

MDL 1300 mg/Kg,

RDL 4650 mg/Kg.
• 09-MHTP-4A 7 1/2'  (Lab ID: 10112793018)

• Mean Total Organic Carbon
25M: Total Inorganic Carbon result of

43380 mg/Kg,

MDL 5090 mg/Kg,

RDL 18200 mg/Kg.
• 09-MHTP-4 8 1/2'  (Lab ID: 10112793019)

• Mean Total Organic Carbon
26M: Total Inorganic Carbon result of

4440 mg/Kg,

MDL 295 mg/Kg,

RDL 1050 mg/Kg.
• 09-MHTP-4 9'  (Lab ID: 10112793020)

• Mean Total Organic Carbon
28M: Total Inorganic Carbon result of

590 mg/Kg,

MDL 138 mg/Kg,

RDL 491 mg/Kg.
• 09-PMTP-5 5'  (Lab ID: 10112793014)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4771
29M: Total Inorganic Carbon result of

770 mg/Kg,

MDL 141 mg/Kg,

RDL 503 mg/Kg.
• 09-PMTP-4 4'  (Lab ID: 10112793012)

• Mean Total Organic Carbon
31M: Total Inorganic Carbon result of

<1800 mg/Kg,

MDL 505 mg/Kg,

RDL 1800 mg/Kg.
• 09-MHTP-03 8 1/2'  (Lab ID: 10112793016)

• Mean Total Organic Carbon
32M: Total Inorganic Carbon result of

<2000 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.
• 09-MHTP-03 8'  (Lab ID: 10112793015)

• Mean Total Organic Carbon
37M: Total Inorganic Carbon result of

<487 mg/Kg,

MDL 136 mg/Kg,

RDL 487 mg/Kg.
• 09-PMTP-4 8-9'  (Lab ID: 10112793011)

• Mean Total Organic Carbon
39M: Total Inorganic Carbon result of

<494 mg/Kg,

MDL 138 mg/Kg,

RDL 494 mg/Kg.
• 09-PMTP-5 9-10'  (Lab ID: 10112793013)

• Mean Total Organic Carbon
4M: Total Carbon result of

1290 mg/Kg,

MDL 136 mg/Kg,

RDL 487 mg/Kg.
• 09-PMTP-4 8-9'  (Lab ID: 10112793011)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4771
5M: Total Carbon result of

14600 mg/Kg,

MDL 554 mg/Kg,

RDL 1980 mg/Kg.
• 09-MHTP-4 7 1/2'  (Lab ID: 10112793017)

• Mean Total Organic Carbon
8M: Total Carbon result of

17000 mg/Kg,

MDL 1300 mg/Kg,

RDL 4650 mg/Kg.
• 09-MHTP-4A 7 1/2'  (Lab ID: 10112793018)

• Mean Total Organic Carbon

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-7 9' Lab ID: 10112793001 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.14 mg/L 1 09/30/09 13:05 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 09/30/09 13:05 7440-38-209/29/09 17:250.0050 0.0050
Cadmium 0.0013 mg/L 1 09/30/09 13:05 7440-43-909/29/09 17:250.00050 0.00050
Copper <0.0050 mg/L 1 09/30/09 13:05 7440-50-809/29/09 17:250.0050 0.0050
Iron 0.061 mg/L 1 09/30/09 13:05 7439-89-609/29/09 17:250.025 0.025
Lead <0.0015 mg/L 1 09/30/09 13:05 7439-92-109/29/09 17:250.0015 0.0015
Manganese 1.4 mg/L 1 09/30/09 13:05 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.20 mg/L 1 09/30/09 13:05 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 9670 mg/kg 20 09/29/09 22:22 7429-90-5 P609/27/09 14:423.4 1.7
Arsenic 13.1 mg/kg 20 09/29/09 22:22 7440-38-209/27/09 14:420.43 0.21
Cadmium 0.91 mg/kg 20 09/29/09 22:22 7440-43-909/27/09 14:420.086 0.043
Copper 42.1 mg/kg 20 09/29/09 22:22 7440-50-8 P609/27/09 14:420.43 0.21
Iron 18200 mg/kg 20 09/29/09 22:22 7439-89-6 P609/27/09 14:4242.8 21.4
Lead 30.8 mg/kg 20 09/29/09 22:22 7439-92-109/27/09 14:420.086 0.043
Manganese 1370 mg/kg 100 09/29/09 22:35 7439-96-5 P609/27/09 14:422.1 1.1
Zinc 192 mg/kg 20 09/29/09 22:22 7440-66-6 P609/27/09 14:424.3 2.1

Dry Weight Analytical Method: % Moisture

Percent Moisture 7.3 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.9 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 0.5 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.021J % (w/w) 1 10/01/09 14:590.050
Sulfur, HNO3 Extractable 0.028J % (w/w) 1 10/01/09 14:590.050
Sulfur, Hot Water Extractable 0.058 % (w/w) 1 10/01/09 14:590.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 14:590.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -0.87 tons/1000 1 10/02/09 10:460.0
Acid Potential 1.4 tons/1000 1 10/02/09 10:460.50
Lime Requirement 6.6 tons/1000 1 10/02/09 10:460.0
SMP Lime Requirement 3.9 tons/1000 1 10/02/09 10:460.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.4 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-7 9' Lab ID: 10112793001 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

2.4 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.11 % (w/w) 1 09/29/09 12:510.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1260 mg/kg 1 09/29/09 13:35 7440-44-0490 137
Total Organic Carbon 1380 mg/kg 1 09/29/09 13:45 7440-44-0495 139
Mean Total Organic Carbon 1320 mg/kg 1 09/29/09 13:45 7440-44-0 15M,

38M
493 138
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-8 8 1/2' Lab ID: 10112793002 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.45 mg/L 1 09/30/09 13:18 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 09/30/09 13:18 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 09/30/09 13:18 7440-43-909/29/09 17:250.00050 0.00050
Copper <0.0050 mg/L 1 09/30/09 13:18 7440-50-809/29/09 17:250.0050 0.0050
Iron 0.30 mg/L 1 09/30/09 13:18 7439-89-609/29/09 17:250.025 0.025
Lead 0.0018 mg/L 1 09/30/09 13:18 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.26 mg/L 1 09/30/09 13:18 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.017 mg/L 1 09/30/09 13:18 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 12500 mg/kg 200 10/01/09 03:43 7429-90-509/27/09 14:4235.0 17.5
Arsenic 29.0 mg/kg 200 10/01/09 03:43 7440-38-209/27/09 14:424.4 2.2
Cadmium 2.3 mg/kg 200 10/01/09 03:43 7440-43-909/27/09 14:420.88 0.44
Copper 102 mg/kg 200 10/01/09 03:43 7440-50-809/27/09 14:424.4 2.2
Iron 24800 mg/kg 200 10/01/09 03:43 7439-89-609/27/09 14:42438 219
Lead 446 mg/kg 200 10/01/09 03:43 7439-92-109/27/09 14:420.88 0.44
Manganese 6930 mg/kg 1000 10/01/09 03:48 7439-96-509/27/09 14:4221.9 10.9
Zinc 567 mg/kg 200 10/01/09 03:43 7440-66-609/27/09 14:4243.8 21.9

Dry Weight Analytical Method: % Moisture

Percent Moisture 7.1 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 5.4 Std. Units 1 09/28/09 17:01 D60.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 2.3 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.033J % (w/w) 1 10/01/09 15:060.050
Sulfur, HNO3 Extractable 0.024J % (w/w) 1 10/01/09 15:060.050
Sulfur, Hot Water Extractable 0.034J % (w/w) 1 10/01/09 15:060.050
Sulfur, Residual 0.0049J % (w/w) 1 10/01/09 15:060.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 0.62 tons/1000 1 10/02/09 10:490.0
Acid Potential 1.7 tons/1000 1 10/02/09 10:490.50
Lime Requirement 6.0 tons/1000 1 10/02/09 10:490.0
SMP Lime Requirement 3.1 tons/1000 1 10/02/09 10:490.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.5 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-8 8 1/2' Lab ID: 10112793002 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.6 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.096 % (w/w) 1 09/29/09 13:040.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 512 mg/kg 1 09/29/09 14:17 7440-44-0251 70.2
Total Organic Carbon 794 mg/kg 1 09/29/09 14:24 7440-44-0250 70.0
Mean Total Organic Carbon 653 mg/kg 1 09/29/09 14:24 7440-44-0 30M,6M250 70.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-8 9 1/2' Lab ID: 10112793003 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.89 mg/L 1 09/30/09 13:24 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 09/30/09 13:24 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 09/30/09 13:24 7440-43-909/29/09 17:250.00050 0.00050
Copper <0.0050 mg/L 1 09/30/09 13:24 7440-50-809/29/09 17:250.0050 0.0050
Iron 0.63 mg/L 1 09/30/09 13:24 7439-89-609/29/09 17:250.025 0.025
Lead 0.0045 mg/L 1 09/30/09 13:24 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.11 mg/L 1 09/30/09 13:24 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.021 mg/L 1 09/30/09 13:24 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 20900 mg/kg 200 10/01/09 03:52 7429-90-509/27/09 14:4233.1 16.5
Arsenic 29.5 mg/kg 200 10/01/09 03:52 7440-38-209/27/09 14:424.1 2.1
Cadmium 2.7 mg/kg 200 10/01/09 03:52 7440-43-909/27/09 14:420.83 0.41
Copper 134 mg/kg 200 10/01/09 03:52 7440-50-809/27/09 14:424.1 2.1
Iron 38300 mg/kg 200 10/01/09 03:52 7439-89-609/27/09 14:42413 207
Lead 385 mg/kg 200 10/01/09 03:52 7439-92-109/27/09 14:420.83 0.41
Manganese 2780 mg/kg 200 10/01/09 03:52 7439-96-509/27/09 14:424.1 2.1
Zinc 549 mg/kg 200 10/01/09 03:52 7440-66-609/27/09 14:4241.3 20.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 12.4 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 5.4 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 3.5 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.015J % (w/w) 1 10/01/09 15:080.050
Sulfur, HNO3 Extractable 0.0081J % (w/w) 1 10/01/09 15:080.050
Sulfur, Hot Water Extractable 0.048J % (w/w) 1 10/01/09 15:080.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 15:080.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 2.9 tons/1000 1 10/02/09 10:510.0
Acid Potential 0.63 tons/1000 1 10/02/09 10:510.50
Lime Requirement 2.0 tons/1000 1 10/02/09 10:510.0
SMP Lime Requirement 1.0 tons/1000 1 10/02/09 10:510.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.8 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-8 9 1/2' Lab ID: 10112793003 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

2.2 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.072 % (w/w) 1 09/29/09 13:220.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 955 mg/kg 1 09/29/09 14:33 7440-44-0251 70.4
Total Organic Carbon 1550 mg/kg 1 09/29/09 14:39 7440-44-0250 70.0
Mean Total Organic Carbon 1250 mg/kg 1 09/29/09 14:39 7440-44-0 1M,34M251 70.2
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-8 10' Lab ID: 10112793004 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 2.6 mg/L 1 09/30/09 13:29 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 09/30/09 13:29 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 09/30/09 13:29 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.0081 mg/L 1 09/30/09 13:29 7440-50-809/29/09 17:250.0050 0.0050
Iron 2.0 mg/L 1 09/30/09 13:29 7439-89-609/29/09 17:250.025 0.025
Lead 0.021 mg/L 1 09/30/09 13:29 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.078 mg/L 1 09/30/09 13:29 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.058 mg/L 1 09/30/09 13:29 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 12100 mg/kg 200 10/01/09 03:56 7429-90-509/27/09 14:4239.4 19.7
Arsenic 25.1 mg/kg 200 10/01/09 03:56 7440-38-209/27/09 14:424.9 2.5
Cadmium 1.3 mg/kg 200 10/01/09 03:56 7440-43-909/27/09 14:420.98 0.49
Copper 85.5 mg/kg 200 10/01/09 03:56 7440-50-809/27/09 14:424.9 2.5
Iron 21800 mg/kg 200 10/01/09 03:56 7439-89-609/27/09 14:42492 246
Lead 290 mg/kg 200 10/01/09 03:56 7439-92-109/27/09 14:420.98 0.49
Manganese 1620 mg/kg 200 10/01/09 03:56 7439-96-509/27/09 14:424.9 2.5
Zinc 369 mg/kg 200 10/01/09 03:56 7440-66-609/27/09 14:4249.2 24.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.9 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 5.6 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 6 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.015J % (w/w) 1 10/01/09 15:090.050
Sulfur, HNO3 Extractable 0.018J % (w/w) 1 10/01/09 15:090.050
Sulfur, Hot Water Extractable 0.071 % (w/w) 1 10/01/09 15:090.050
Sulfur, Residual 0.00090J % (w/w) 1 10/01/09 15:090.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 5.1 tons/1000 1 10/02/09 10:510.0
Acid Potential 0.93 tons/1000 1 10/02/09 10:510.50
Lime Requirement 1.5 tons/1000 1 10/02/09 10:510.0
SMP Lime Requirement 0.3 tons/1000 1 10/02/09 10:510.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.9 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-8 10' Lab ID: 10112793004 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

2.3 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.10 % (w/w) 1 09/29/09 16:210.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 772 mg/kg 1 09/29/09 14:44 7440-44-0250 70.0
Total Organic Carbon 576 mg/kg 1 09/29/09 14:53 7440-44-0250 70.0
Mean Total Organic Carbon 674 mg/kg 1 09/29/09 14:53 7440-44-0 27M,2M250 70.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-9 10' Lab ID: 10112793005 Collected: 09/16/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 1.7 mg/L 1 09/30/09 13:35 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 09/30/09 13:35 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 09/30/09 13:35 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.0075 mg/L 1 09/30/09 13:35 7440-50-809/29/09 17:250.0050 0.0050
Iron 1.6 mg/L 1 09/30/09 13:35 7439-89-609/29/09 17:250.025 0.025
Lead 0.024 mg/L 1 09/30/09 13:35 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.087 mg/L 1 09/30/09 13:35 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.042 mg/L 1 09/30/09 13:35 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 6490 mg/kg 200 10/01/09 04:01 7429-90-509/27/09 14:4231.5 15.7
Arsenic 141 mg/kg 200 10/01/09 04:01 7440-38-209/27/09 14:423.9 2.0
Cadmium 9.9 mg/kg 200 10/01/09 04:01 7440-43-909/27/09 14:420.79 0.39
Copper 343 mg/kg 200 10/01/09 04:01 7440-50-809/27/09 14:423.9 2.0
Iron 65400 mg/kg 200 10/01/09 04:01 7439-89-609/27/09 14:42394 197
Lead 771 mg/kg 200 10/01/09 04:01 7439-92-109/27/09 14:420.79 0.39
Manganese 2990 mg/kg 200 10/01/09 04:01 7439-96-509/27/09 14:423.9 2.0
Zinc 1810 mg/kg 200 10/01/09 04:01 7440-66-609/27/09 14:4239.4 19.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.5 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.7 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 12 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.042J % (w/w) 1 10/01/09 15:090.050
Sulfur, HNO3 Extractable 3.7 % (w/w) 1 10/01/09 15:090.050
Sulfur, Hot Water Extractable 0.18 % (w/w) 1 10/01/09 15:090.050
Sulfur, Residual 0.11 % (w/w) 1 10/01/09 15:090.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -108 tons/1000 1 10/02/09 10:520.0
Acid Potential 120 tons/1000 1 10/02/09 10:520.50
Lime Requirement 150 tons/1000 1 10/02/09 10:520.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 10:520.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.3 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-9 10' Lab ID: 10112793005 Collected: 09/16/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.3 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 4.0 % (w/w) 1 09/30/09 08:100.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1700 mg/kg 1 09/29/09 14:59 7440-44-0498 139
Total Organic Carbon 1280 mg/kg 1 09/29/09 15:06 7440-44-0498 139
Mean Total Organic Carbon 1490 mg/kg 1 09/29/09 15:06 7440-44-0 14M,

24M
498 139
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-9 16' Lab ID: 10112793006 Collected: 09/16/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.19 mg/L 1 10/01/09 04:08 7429-90-509/29/09 17:250.10 0.10
Arsenic 0.0077 mg/L 1 10/01/09 04:08 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 10/01/09 04:08 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.012 mg/L 1 10/01/09 04:08 7440-50-809/29/09 17:250.0050 0.0050
Iron 1.0 mg/L 1 10/01/09 04:08 7439-89-609/29/09 17:250.025 0.025
Lead 0.054 mg/L 1 10/01/09 04:08 7439-92-109/29/09 17:250.0015 0.0015
Manganese 1.2 mg/L 1 10/01/09 04:08 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.037 mg/L 1 10/01/09 04:08 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 4470 mg/kg 200 10/01/09 04:05 7429-90-509/27/09 14:4248.6 24.3
Arsenic 458 mg/kg 200 10/01/09 04:05 7440-38-209/27/09 14:426.1 3.0
Cadmium 31.8 mg/kg 200 10/01/09 04:05 7440-43-909/27/09 14:421.2 0.61
Copper 1330 mg/kg 200 10/01/09 04:05 7440-50-809/27/09 14:426.1 3.0
Iron 165000 mg/kg 200 10/01/09 04:05 7439-89-609/27/09 14:42607 304
Lead 3040 mg/kg 200 10/01/09 04:05 7439-92-109/27/09 14:421.2 0.61
Manganese 5890 mg/kg 1000 10/01/09 04:09 7439-96-509/27/09 14:4230.4 15.2
Zinc 4260 mg/kg 200 10/01/09 04:05 7440-66-609/27/09 14:4260.7 30.4

Dry Weight Analytical Method: % Moisture

Percent Moisture 33.6 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.2 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 58 tons/1000 1 10/02/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.86 % (w/w) 1 10/01/09 15:100.050
Sulfur, HNO3 Extractable 11.4 % (w/w) 1 10/01/09 15:100.050
Sulfur, Hot Water Extractable 0.17 % (w/w) 1 10/01/09 15:100.050
Sulfur, Residual 0.15 % (w/w) 1 10/01/09 15:100.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -324 tons/1000 1 10/02/09 10:520.0
Acid Potential 382 tons/1000 1 10/02/09 10:520.50
Lime Requirement 478 tons/1000 1 10/02/09 10:520.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 10:520.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-9 16' Lab ID: 10112793006 Collected: 09/16/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.5 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 12.6 % (w/w) 1 09/30/09 08:480.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 26300 mg/kg 1 09/29/09 15:19 7440-44-03330 933
Total Organic Carbon 18500 mg/kg 1 09/29/09 15:25 7440-44-03570 1000
Mean Total Organic Carbon 22500 mg/kg 1 09/29/09 15:25 7440-44-0 35M,9M3450 966
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-10 8' Lab ID: 10112793007 Collected: 09/16/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 1.3 mg/L 1 10/01/09 04:14 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 04:14 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 10/01/09 04:14 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.0094 mg/L 1 10/01/09 04:14 7440-50-809/29/09 17:250.0050 0.0050
Iron 1.8 mg/L 1 10/01/09 04:14 7439-89-609/29/09 17:250.025 0.025
Lead 0.078 mg/L 1 10/01/09 04:14 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.13 mg/L 1 10/01/09 04:14 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.071 mg/L 1 10/01/09 04:14 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 4590 mg/kg 200 10/01/09 04:14 7429-90-509/27/09 14:4231.5 15.8
Arsenic 196 mg/kg 200 10/01/09 04:14 7440-38-209/27/09 14:423.9 2.0
Cadmium 9.4 mg/kg 200 10/01/09 04:14 7440-43-909/27/09 14:420.79 0.39
Copper 346 mg/kg 200 10/01/09 04:14 7440-50-809/27/09 14:423.9 2.0
Iron 58100 mg/kg 200 10/01/09 04:14 7439-89-609/27/09 14:42394 197
Lead 1040 mg/kg 200 10/01/09 04:14 7439-92-109/27/09 14:420.79 0.39
Manganese 2080 mg/kg 200 10/01/09 04:14 7439-96-509/27/09 14:423.9 2.0
Zinc 2100 mg/kg 200 10/01/09 04:14 7440-66-609/27/09 14:4239.4 19.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 7.3 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.1 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 58 tons/1000 1 10/02/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.59 % (w/w) 1 10/01/09 15:100.050
Sulfur, HNO3 Extractable 7.9 % (w/w) 1 10/01/09 15:100.050
Sulfur, Hot Water Extractable 0.12 % (w/w) 1 10/01/09 15:100.050
Sulfur, Residual 0.20 % (w/w) 1 10/01/09 15:100.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -210 tons/1000 1 10/02/09 10:530.0
Acid Potential 268 tons/1000 1 10/02/09 10:530.50
Lime Requirement 335 tons/1000 1 10/02/09 10:530.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 10:530.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.4 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-10 8' Lab ID: 10112793007 Collected: 09/16/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

1.8 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 8.8 % (w/w) 1 09/30/09 10:290.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1620 mg/kg 1 09/29/09 15:51 7440-44-0498 139
Total Organic Carbon 2330 mg/kg 1 09/29/09 15:59 7440-44-0488 137
Mean Total Organic Carbon 1980 mg/kg 1 09/29/09 15:59 7440-44-0 21M,3M493 138
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-10 16' Lab ID: 10112793008 Collected: 09/16/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 1.7 mg/L 1 10/01/09 04:20 7429-90-509/29/09 17:250.10 0.10
Arsenic 0.034 mg/L 1 10/01/09 04:20 7440-38-209/29/09 17:250.0050 0.0050
Cadmium 0.0013 mg/L 1 10/01/09 04:20 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.24 mg/L 1 10/01/09 04:20 7440-50-809/29/09 17:250.0050 0.0050
Iron 2.8 mg/L 1 10/01/09 04:20 7439-89-609/29/09 17:250.025 0.025
Lead 1.0 mg/L 1 10/01/09 04:20 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.77 mg/L 1 10/01/09 04:20 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.19 mg/L 1 10/01/09 04:20 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 34400 mg/kg 200 10/02/09 06:37 7429-90-509/27/09 14:4249.5 24.7
Arsenic 3640 mg/kg 200 10/02/09 06:37 7440-38-209/27/09 14:426.2 3.1
Cadmium 42.0 mg/kg 200 10/02/09 06:37 7440-43-909/27/09 14:421.2 0.62
Copper 2800 mg/kg 200 10/01/09 04:27 7440-50-809/27/09 14:426.2 3.1
Iron 108000 mg/kg 200 10/01/09 04:27 7439-89-609/27/09 14:42619 309
Lead 32700 mg/kg 2000 10/01/09 04:31 7439-92-109/27/09 14:4212.4 6.2
Manganese 2440 mg/kg 200 10/01/09 04:27 7439-96-509/27/09 14:426.2 3.1
Zinc 3480 mg/kg 200 10/01/09 04:27 7440-66-609/27/09 14:4261.9 30.9

Dry Weight Analytical Method: % Moisture

Percent Moisture 31.5 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.2 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 26 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.19 % (w/w) 1 10/01/09 15:110.050
Sulfur, HNO3 Extractable 2.6 % (w/w) 1 10/01/09 15:110.050
Sulfur, Hot Water Extractable 0.0J % (w/w) 1 10/01/09 15:110.050
Sulfur, Residual 0.11 % (w/w) 1 10/01/09 15:110.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -63 tons/1000 1 10/02/09 10:530.0
Acid Potential 89 tons/1000 1 10/02/09 10:530.50
Lime Requirement 111 tons/1000 1 10/02/09 10:530.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 10:530.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.3 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-10 16' Lab ID: 10112793008 Collected: 09/16/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.88 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 2.8 % (w/w) 1 09/30/09 10:460.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 31600 mg/kg 1 09/29/09 16:09 7440-44-04000 1120
Total Organic Carbon 30100 mg/kg 1 09/29/09 16:32 7440-44-04170 1170
Mean Total Organic Carbon 30900 mg/kg 1 09/29/09 16:32 7440-44-0 11M,

36M
4080 1140
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-1 8' Lab ID: 10112793009 Collected: 09/10/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 12.6 mg/L 1 10/01/09 04:26 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 04:26 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 10/01/09 04:26 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.15 mg/L 1 10/01/09 04:26 7440-50-809/29/09 17:250.0050 0.0050
Iron 16.2 mg/L 1 10/01/09 04:26 7439-89-609/29/09 17:250.025 0.025
Lead 0.18 mg/L 1 10/01/09 04:26 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.19 mg/L 1 10/01/09 04:26 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.20 mg/L 1 10/01/09 04:26 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 39700 mg/kg 200 10/02/09 06:46 7429-90-509/27/09 14:4241.1 20.6
Arsenic 26.2 mg/kg 200 10/02/09 06:46 7440-38-209/27/09 14:425.1 2.6
Cadmium 2.8 mg/kg 200 10/02/09 06:46 7440-43-909/27/09 14:421.0 0.51
Copper 1030 mg/kg 200 10/02/09 06:46 7440-50-809/27/09 14:425.1 2.6
Iron 106000 mg/kg 200 10/02/09 06:46 7439-89-609/27/09 14:42514 257
Lead 938 mg/kg 200 10/02/09 06:46 7439-92-109/27/09 14:421.0 0.51
Manganese 888 mg/kg 200 10/02/09 06:46 7439-96-509/27/09 14:425.1 2.6
Zinc 855 mg/kg 200 10/02/09 06:46 7440-66-609/27/09 14:4251.4 25.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 17.5 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.7 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 6.4 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.016J % (w/w) 1 10/01/09 15:120.050
Sulfur, HNO3 Extractable 0.0083J % (w/w) 1 10/01/09 15:120.050
Sulfur, Hot Water Extractable 0.0072J % (w/w) 1 10/01/09 15:120.050
Sulfur, Residual 0.0014J % (w/w) 1 10/01/09 15:120.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 5.7 tons/1000 1 10/02/09 10:560.0
Acid Potential 0.68 tons/1000 1 10/02/09 10:560.50
Lime Requirement 1.2 tons/1000 1 10/02/09 10:560.0
SMP Lime Requirement 0.3 tons/1000 1 10/02/09 10:560.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.9 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-1 8' Lab ID: 10112793009 Collected: 09/10/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.18 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 09/30/09 11:030.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1170 mg/kg 1 09/29/09 16:46 7440-44-0500 140
Total Organic Carbon 1810 mg/kg 1 09/29/09 16:59 7440-44-0493 138
Mean Total Organic Carbon 1490 mg/kg 1 09/29/09 16:59 7440-44-0 40M,7M496 139
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-1 9' Lab ID: 10112793010 Collected: 09/10/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 25.8 mg/L 1 10/01/09 04:32 7429-90-509/29/09 17:250.10 0.10
Arsenic 0.13 mg/L 1 10/01/09 04:32 7440-38-209/29/09 17:250.0050 0.0050
Cadmium 0.0030 mg/L 1 10/01/09 04:32 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.27 mg/L 1 10/01/09 04:32 7440-50-809/29/09 17:250.0050 0.0050
Iron 37.5 mg/L 1 10/01/09 04:32 7439-89-609/29/09 17:250.025 0.025
Lead 5.2 mg/L 1 10/01/09 04:32 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.13 mg/L 1 10/01/09 04:32 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.42 mg/L 1 10/01/09 04:32 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 7530 mg/kg 20 10/01/09 04:40 7429-90-509/27/09 14:423.7 1.8
Arsenic 59.9 mg/kg 20 10/01/09 04:40 7440-38-209/27/09 14:420.46 0.23
Cadmium 0.59 mg/kg 20 10/01/09 04:40 7440-43-909/27/09 14:420.091 0.046
Copper 184 mg/kg 20 10/01/09 04:40 7440-50-809/27/09 14:420.46 0.23
Iron 33700 mg/kg 20 10/01/09 04:40 7439-89-609/27/09 14:4245.7 22.8
Lead 2790 mg/kg 20 10/01/09 04:40 7439-92-109/27/09 14:420.091 0.046
Manganese 110 mg/kg 20 10/01/09 04:40 7439-96-509/27/09 14:420.46 0.23
Zinc 184 mg/kg 20 10/01/09 04:40 7440-66-609/27/09 14:424.6 2.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 11.7 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.6 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 13 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.14 % (w/w) 1 10/01/09 15:120.050
Sulfur, HNO3 Extractable 0.080 % (w/w) 1 10/01/09 15:120.050
Sulfur, Hot Water Extractable 0.11 % (w/w) 1 10/01/09 15:120.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 15:120.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 6.8 tons/1000 1 10/02/09 10:560.0
Acid Potential 5.9 tons/1000 1 10/02/09 10:560.50
Lime Requirement 7.3 tons/1000 1 10/02/09 10:560.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 10:560.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.2 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-1 9' Lab ID: 10112793010 Collected: 09/10/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.31 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.33 % (w/w) 1 09/30/09 11:140.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 999 mg/kg 1 09/29/09 17:07 7440-44-0252 70.5
Total Organic Carbon 431 mg/kg 1 09/29/09 17:18 7440-44-0251 70.2
Mean Total Organic Carbon 714 mg/kg 1 09/29/09 17:18 7440-44-0 20M,

33M
251 70.4
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-4 8-9' Lab ID: 10112793011 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 12.5 mg/L 1 10/01/09 04:39 7429-90-509/29/09 17:250.10 0.10
Arsenic 0.010 mg/L 1 10/01/09 04:39 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 10/01/09 04:39 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.14 mg/L 1 10/01/09 04:39 7440-50-809/29/09 17:250.0050 0.0050
Iron 17.5 mg/L 1 10/01/09 04:39 7439-89-609/29/09 17:250.025 0.025
Lead 0.97 mg/L 1 10/01/09 04:39 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.028 mg/L 1 10/01/09 04:39 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.12 mg/L 1 10/01/09 04:39 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 19200 mg/kg 20 10/01/09 04:49 7429-90-5 P609/27/09 14:423.6 1.8
Arsenic 66.6 mg/kg 20 10/01/09 04:49 7440-38-2 P609/27/09 14:420.46 0.23
Cadmium 0.23 mg/kg 20 10/01/09 04:49 7440-43-909/27/09 14:420.091 0.046
Copper 948 mg/kg 40 10/02/09 07:03 7440-50-8 E,P609/27/09 14:420.91 0.46
Iron 106000 mg/kg 40 10/02/09 07:03 7439-89-6 E,P609/27/09 14:4291.1 45.5
Lead 8100 mg/kg 40 10/02/09 07:03 7439-92-1 E,P609/27/09 14:420.18 0.091
Manganese 90.4 mg/kg 20 10/01/09 04:49 7439-96-5 P609/27/09 14:420.46 0.23
Zinc 85.1 mg/kg 20 10/01/09 04:49 7440-66-6 P609/27/09 14:424.6 2.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 17.4 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.8 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 1.5 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.016J % (w/w) 1 10/01/09 15:130.050
Sulfur, HNO3 Extractable 0.029J % (w/w) 1 10/01/09 15:130.050
Sulfur, Hot Water Extractable 0.028J % (w/w) 1 10/01/09 15:130.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 15:130.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 0.23 tons/1000 1 10/02/09 10:570.0
Acid Potential 1.3 tons/1000 1 10/02/09 10:570.50
Lime Requirement 2.0 tons/1000 1 10/02/09 10:570.0
SMP Lime Requirement 0.3 tons/1000 1 10/02/09 10:570.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.9 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-4 8-9' Lab ID: 10112793011 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.20 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.073 % (w/w) 1 09/30/09 11:250.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1260 mg/kg 1 09/30/09 08:51 7440-44-0488 137
Total Organic Carbon 1280 mg/kg 1 09/30/09 08:55 7440-44-0483 135
Mean Total Organic Carbon 1270 mg/kg 1 09/30/09 08:55 7440-44-0 37M,4M485 136
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-4 4' Lab ID: 10112793012 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 8.7 mg/L 1 10/01/09 04:45 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 04:45 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 10/01/09 04:45 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.13 mg/L 1 10/01/09 04:45 7440-50-809/29/09 17:250.0050 0.0050
Iron 21.7 mg/L 1 10/01/09 04:45 7439-89-609/29/09 17:250.025 0.025
Lead 1.2 mg/L 1 10/01/09 04:45 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.043 mg/L 1 10/01/09 04:45 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.035 mg/L 1 10/01/09 04:45 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 10400 mg/kg 20 10/01/09 05:11 7429-90-509/27/09 14:423.2 1.6
Arsenic 21.5 mg/kg 20 10/01/09 05:11 7440-38-209/27/09 14:420.41 0.20
Cadmium 0.085 mg/kg 20 10/01/09 05:11 7440-43-909/27/09 14:420.081 0.041
Copper 473 mg/kg 20 10/01/09 05:11 7440-50-809/27/09 14:420.41 0.20
Iron 81500 mg/kg 20 10/01/09 05:11 7439-89-609/27/09 14:4240.6 20.3
Lead 2140 mg/kg 20 10/01/09 05:11 7439-92-109/27/09 14:420.081 0.041
Manganese 63.0 mg/kg 20 10/01/09 05:11 7439-96-509/27/09 14:420.41 0.20
Zinc 57.0 mg/kg 20 10/01/09 05:11 7440-66-609/27/09 14:424.1 2.0

Dry Weight Analytical Method: % Moisture

Percent Moisture 7.4 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.4 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 2.2 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.022J % (w/w) 1 10/01/09 15:130.050
Sulfur, HNO3 Extractable 0.025J % (w/w) 1 10/01/09 15:130.050
Sulfur, Hot Water Extractable 0.0068J % (w/w) 1 10/01/09 15:130.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 15:130.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 0.89 tons/1000 1 10/02/09 10:570.0
Acid Potential 1.3 tons/1000 1 10/02/09 10:570.50
Lime Requirement 2.9 tons/1000 1 10/02/09 10:570.0
SMP Lime Requirement 1.0 tons/1000 1 10/02/09 10:570.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.8 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-4 4' Lab ID: 10112793012 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.14 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.054 % (w/w) 1 09/30/09 11:400.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1750 mg/kg 1 09/30/09 09:18 7440-44-0398 112
Total Organic Carbon 1820 mg/kg 1 09/30/09 09:24 7440-44-0400 112
Mean Total Organic Carbon 1790 mg/kg 1 09/30/09 09:24 7440-44-0 10M,

29M
399 112
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-5 9-10' Lab ID: 10112793013 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 7.0 mg/L 1 10/01/09 04:51 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 04:51 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 10/01/09 04:51 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.055 mg/L 1 10/01/09 04:51 7440-50-809/29/09 17:250.0050 0.0050
Iron 8.7 mg/L 1 10/01/09 04:51 7439-89-609/29/09 17:250.025 0.025
Lead 0.44 mg/L 1 10/01/09 04:51 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.027 mg/L 1 10/01/09 04:51 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.027 mg/L 1 10/01/09 04:51 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 33600 mg/kg 40 10/03/09 05:37 7429-90-509/27/09 14:427.3 3.6
Arsenic 22.3 mg/kg 20 10/01/09 05:20 7440-38-209/27/09 14:420.46 0.23
Cadmium 0.12 mg/kg 20 10/01/09 05:20 7440-43-909/27/09 14:420.091 0.046
Copper 532 mg/kg 40 10/03/09 05:37 7440-50-809/27/09 14:420.91 0.46
Iron 107000 mg/kg 400 10/03/09 05:42 7439-89-609/27/09 14:42911 456
Lead 1390 mg/kg 400 10/03/09 05:42 7439-92-109/27/09 14:421.8 0.91
Manganese 238 mg/kg 20 10/01/09 05:20 7439-96-509/27/09 14:420.46 0.23
Zinc 102 mg/kg 20 10/01/09 05:20 7440-66-609/27/09 14:424.6 2.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 16.3 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.0 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 0.76 tons/1000 1 10/02/09 15:430.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.66 % (w/w) 1 10/01/09 15:140.050
Sulfur, HNO3 Extractable 1.5 % (w/w) 1 10/01/09 15:140.050
Sulfur, Hot Water Extractable 0.015J % (w/w) 1 10/01/09 15:140.050
Sulfur, Residual 0.016J % (w/w) 1 10/01/09 15:140.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -62 tons/1000 1 10/02/09 10:580.0
Acid Potential 62 tons/1000 1 10/02/09 10:580.50
Lime Requirement 83 tons/1000 1 10/02/09 10:580.0
SMP Lime Requirement 4.6 tons/1000 1 10/02/09 10:580.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.3 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-5 9-10' Lab ID: 10112793013 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.12 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 2.2 % (w/w) 1 09/30/09 11:490.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 2480 mg/kg 1 09/30/09 09:30 7440-44-0426 119
Total Organic Carbon 2540 mg/kg 1 09/30/09 09:36 7440-44-0424 119
Mean Total Organic Carbon 2510 mg/kg 1 09/30/09 09:36 7440-44-0 12M,

39M
425 119
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-5 5' Lab ID: 10112793014 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 11.1 mg/L 1 10/01/09 05:08 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 05:08 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 10/01/09 05:08 7440-43-909/29/09 17:250.00050 0.00050
Copper 0.083 mg/L 1 10/01/09 05:08 7440-50-809/29/09 17:250.0050 0.0050
Iron 17.3 mg/L 1 10/01/09 05:08 7439-89-609/29/09 17:250.025 0.025
Lead 0.51 mg/L 1 10/01/09 05:08 7439-92-109/29/09 17:250.0015 0.0015
Manganese 0.019 mg/L 1 10/01/09 05:08 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.032 mg/L 1 10/01/09 05:08 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 26700 mg/kg 40 10/03/09 05:46 7429-90-509/27/09 14:428.0 4.0
Arsenic 84.9 mg/kg 20 10/01/09 05:28 7440-38-209/27/09 14:420.50 0.25
Cadmium 0.13 mg/kg 20 10/01/09 05:28 7440-43-909/27/09 14:420.10 0.050
Copper 543 mg/kg 20 10/01/09 05:28 7440-50-809/27/09 14:420.50 0.25
Iron 103000 mg/kg 400 10/03/09 05:50 7439-89-609/27/09 14:42995 498
Lead 2950 mg/kg 400 10/03/09 05:50 7439-92-109/27/09 14:422.0 1.0
Manganese 117 mg/kg 20 10/01/09 05:28 7439-96-509/27/09 14:420.50 0.25
Zinc 79.5 mg/kg 20 10/01/09 05:28 7440-66-609/27/09 14:425.0 2.5

Dry Weight Analytical Method: % Moisture

Percent Moisture 12.6 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.0 Std. Units 1 09/28/09 17:01 D60.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 0.8 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.14 % (w/w) 1 10/01/09 15:150.050
Sulfur, HNO3 Extractable 0.069 % (w/w) 1 10/01/09 15:150.050
Sulfur, Hot Water Extractable 0.096 % (w/w) 1 10/01/09 15:150.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 15:150.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -4.7 tons/1000 1 10/02/09 10:590.0
Acid Potential 5.5 tons/1000 1 10/02/09 10:590.50
Lime Requirement 13 tons/1000 1 10/02/09 10:590.0
SMP Lime Requirement 4.6 tons/1000 1 10/02/09 10:590.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.3 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-PMTP-5 5' Lab ID: 10112793014 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.58 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.31 % (w/w) 1 09/30/09 13:470.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 2620 mg/kg 1 09/30/09 09:41 7440-44-0459 128
Total Organic Carbon 2570 mg/kg 1 09/30/09 09:45 7440-44-0463 130
Mean Total Organic Carbon 2600 mg/kg 1 09/30/09 09:45 7440-44-0 13M,

28M
461 129
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-03 8' Lab ID: 10112793015 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.64 mg/L 1 10/01/09 05:14 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 05:14 7440-38-209/29/09 17:250.0050 0.0050
Cadmium 0.014 mg/L 1 10/01/09 05:14 7440-43-909/29/09 17:250.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 05:14 7440-50-809/29/09 17:250.0050 0.0050
Iron 0.64 mg/L 1 10/01/09 05:14 7439-89-609/29/09 17:250.025 0.025
Lead 0.0051 mg/L 1 10/01/09 05:14 7439-92-109/29/09 17:250.0015 0.0015
Manganese 13.5 mg/L 1 10/01/09 05:14 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.68 mg/L 1 10/01/09 05:14 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 15100 mg/kg 20 10/01/09 05:37 7429-90-509/27/09 14:423.7 1.8
Arsenic 21.6 mg/kg 20 10/01/09 05:37 7440-38-209/27/09 14:420.46 0.23
Cadmium 1.8 mg/kg 20 10/01/09 05:37 7440-43-909/27/09 14:420.092 0.046
Copper 53.4 mg/kg 20 10/01/09 05:37 7440-50-809/27/09 14:420.46 0.23
Iron 29600 mg/kg 40 10/03/09 05:55 7439-89-609/27/09 14:4292.1 46.0
Lead 159 mg/kg 20 10/01/09 05:37 7439-92-109/27/09 14:420.092 0.046
Manganese 1990 mg/kg 400 10/03/09 05:59 7439-96-509/27/09 14:429.2 4.6
Zinc 322 mg/kg 20 10/01/09 05:37 7440-66-609/27/09 14:424.6 2.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 12.4 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 5.3 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 5.0 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.064 % (w/w) 1 10/01/09 15:160.050
Sulfur, HNO3 Extractable 0.59 % (w/w) 1 10/01/09 15:160.050
Sulfur, Hot Water Extractable 0.51 % (w/w) 1 10/01/09 15:160.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 15:160.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -15 tons/1000 1 10/02/09 11:000.0
Acid Potential 20 tons/1000 1 10/02/09 11:000.50
Lime Requirement 32 tons/1000 1 10/02/09 11:000.0
SMP Lime Requirement 6.1 tons/1000 1 10/02/09 11:000.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.1 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-03 8' Lab ID: 10112793015 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

9.6 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 1.2 % (w/w) 1 09/30/09 13:580.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 6460 mg/kg 1 09/30/09 09:55 7440-44-01890 528
Total Organic Carbon 5000 mg/kg 1 09/30/09 09:58 7440-44-01890 528
Mean Total Organic Carbon 5730 mg/kg 1 09/30/09 09:58 7440-44-0 19M,

32M
1890 528
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-03 8 1/2' Lab ID: 10112793016 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum <0.10 mg/L 1 10/01/09 05:20 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 05:20 7440-38-209/29/09 17:250.0050 0.0050
Cadmium 0.020 mg/L 1 10/01/09 05:20 7440-43-909/29/09 17:250.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 05:20 7440-50-809/29/09 17:250.0050 0.0050
Iron 0.042 mg/L 1 10/01/09 05:20 7439-89-609/29/09 17:250.025 0.025
Lead <0.0015 mg/L 1 10/01/09 05:20 7439-92-109/29/09 17:250.0015 0.0015
Manganese 10.2 mg/L 1 10/01/09 05:20 7439-96-509/29/09 17:250.0025 0.0025
Zinc 1.2 mg/L 1 10/01/09 05:20 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 13900 mg/kg 20 10/01/09 05:55 7429-90-509/27/09 14:423.7 1.8
Arsenic 22.2 mg/kg 20 10/01/09 05:55 7440-38-209/27/09 14:420.46 0.23
Cadmium 2.4 mg/kg 20 10/01/09 05:55 7440-43-909/27/09 14:420.092 0.046
Copper 55.4 mg/kg 20 10/01/09 05:55 7440-50-809/27/09 14:420.46 0.23
Iron 27300 mg/kg 200 10/03/09 06:03 7439-89-609/27/09 14:42461 230
Lead 144 mg/kg 20 10/01/09 05:55 7439-92-109/27/09 14:420.092 0.046
Manganese 2170 mg/kg 200 10/03/09 06:03 7439-96-509/27/09 14:424.6 2.3
Zinc 277 mg/kg 20 10/01/09 05:55 7440-66-609/27/09 14:424.6 2.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 11.0 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.7 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 1.0 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.053 % (w/w) 1 10/01/09 15:170.050
Sulfur, HNO3 Extractable 0.38 % (w/w) 1 10/01/09 15:170.050
Sulfur, Hot Water Extractable 0.37 % (w/w) 1 10/01/09 15:170.050
Sulfur, Residual 0.035J % (w/w) 1 10/01/09 15:170.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -13 tons/1000 1 10/02/09 11:000.0
Acid Potential 14 tons/1000 1 10/02/09 11:000.50
Lime Requirement 25 tons/1000 1 10/02/09 11:000.0
SMP Lime Requirement 6.1 tons/1000 1 10/02/09 11:000.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.1 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-03 8 1/2' Lab ID: 10112793016 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

8.6 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.84 % (w/w) 1 09/30/09 14:140.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 5090 mg/kg 1 09/30/09 10:01 7440-44-01790 500
Total Organic Carbon 4090 mg/kg 1 09/30/09 10:04 7440-44-01690 475
Mean Total Organic Carbon 4580 mg/kg 1 09/30/09 10:04 7440-44-0 18M,

31M
1740 487
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-4 7 1/2' Lab ID: 10112793017 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum <0.10 mg/L 1 10/01/09 05:26 7429-90-509/29/09 17:250.10 0.10
Arsenic 0.012 mg/L 1 10/01/09 05:26 7440-38-209/29/09 17:250.0050 0.0050
Cadmium 0.078 mg/L 1 10/01/09 05:26 7440-43-909/29/09 17:250.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 05:26 7440-50-809/29/09 17:250.0050 0.0050
Iron 0.079 mg/L 1 10/01/09 05:26 7439-89-609/29/09 17:250.025 0.025
Lead <0.0015 mg/L 1 10/01/09 05:26 7439-92-109/29/09 17:250.0015 0.0015
Manganese 22.5 mg/L 1 10/01/09 05:26 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.65 mg/L 1 10/01/09 05:26 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 7300 mg/kg 200 10/01/09 06:03 7429-90-509/27/09 14:4236.0 18.0
Arsenic 207 mg/kg 200 10/01/09 06:03 7440-38-209/27/09 14:424.5 2.3
Cadmium 15.3 mg/kg 200 10/01/09 06:03 7440-43-909/27/09 14:420.90 0.45
Copper 569 mg/kg 200 10/01/09 06:03 7440-50-809/27/09 14:424.5 2.3
Iron 86300 mg/kg 200 10/01/09 06:03 7439-89-609/27/09 14:42450 225
Lead 1610 mg/kg 200 10/01/09 06:03 7439-92-109/27/09 14:420.90 0.45
Manganese 4720 mg/kg 2000 10/03/09 06:12 7439-96-509/27/09 14:4245.0 22.5
Zinc 2120 mg/kg 200 10/01/09 06:03 7440-66-609/27/09 14:4245.0 22.5

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.4 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.8 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 97 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.81 % (w/w) 1 10/01/09 15:180.050
Sulfur, HNO3 Extractable 7.9 % (w/w) 1 10/01/09 15:180.050
Sulfur, Hot Water Extractable 1.5 % (w/w) 1 10/01/09 15:180.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 15:180.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -170 tons/1000 1 10/02/09 11:010.0
Acid Potential 267 tons/1000 1 10/02/09 11:010.50
Lime Requirement 334 tons/1000 1 10/02/09 11:010.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 11:010.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.1 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-4 7 1/2' Lab ID: 10112793017 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

6.7 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 10.3 % (w/w) 1 09/30/09 14:260.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1450 mg/kg 1 09/30/09 10:18 7440-44-0488 137
Total Organic Carbon 1400 mg/kg 1 09/30/09 10:21 7440-44-0485 136
Mean Total Organic Carbon 1430 mg/kg 1 09/30/09 10:21 7440-44-0 22M,5M487 136
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-4A 7 1/2' Lab ID: 10112793018 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum <0.10 mg/L 1 10/01/09 05:32 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 05:32 7440-38-209/29/09 17:250.0050 0.0050
Cadmium 0.078 mg/L 1 10/01/09 05:32 7440-43-909/29/09 17:250.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 05:32 7440-50-809/29/09 17:250.0050 0.0050
Iron 0.098 mg/L 1 10/01/09 05:32 7439-89-609/29/09 17:250.025 0.025
Lead <0.0015 mg/L 1 10/01/09 05:32 7439-92-109/29/09 17:250.0015 0.0015
Manganese 20.3 mg/L 1 10/01/09 05:32 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.56 mg/L 1 10/01/09 05:32 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 7210 mg/kg 200 10/03/09 06:17 7429-90-509/27/09 14:4232.8 16.4
Arsenic 174 mg/kg 200 10/03/09 06:17 7440-38-209/27/09 14:424.1 2.1
Cadmium 13.0 mg/kg 200 10/03/09 06:17 7440-43-909/27/09 14:420.82 0.41
Copper 466 mg/kg 200 10/03/09 06:17 7440-50-809/27/09 14:424.1 2.1
Iron 77800 mg/kg 200 10/03/09 06:17 7439-89-609/27/09 14:42410 205
Lead 1180 mg/kg 200 10/03/09 06:17 7439-92-109/27/09 14:420.82 0.41
Manganese 967 mg/kg 200 10/01/09 06:12 7439-96-509/27/09 14:424.1 2.1
Zinc 2130 mg/kg 200 10/03/09 06:17 7440-66-609/27/09 14:4241.0 20.5

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.4 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.9 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 79 tons/1000 1 10/02/09 15:440.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.0J % (w/w) 1 10/01/09 15:260.050
Sulfur, HNO3 Extractable 9.4 % (w/w) 1 10/01/09 15:260.050
Sulfur, Hot Water Extractable 2.3 % (w/w) 1 10/01/09 15:260.050
Sulfur, Residual 0.11 % (w/w) 1 10/01/09 15:260.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -219 tons/1000 1 10/02/09 16:220.0
Acid Potential 298 tons/1000 1 10/02/09 16:220.50
Lime Requirement 372 tons/1000 1 10/02/09 16:220.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 16:220.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.3 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-4A 7 1/2' Lab ID: 10112793018 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

5.8 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 11.6 % (w/w) 1 09/30/09 14:450.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1740 mg/kg 1 09/30/09 10:25 7440-44-0488 137
Total Organic Carbon 1790 mg/kg 1 09/30/09 10:28 7440-44-0485 136
Mean Total Organic Carbon 1770 mg/kg 1 09/30/09 10:28 7440-44-0 23M,8M487 136
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-4 8 1/2' Lab ID: 10112793019 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum <0.10 mg/L 1 10/01/09 05:37 7429-90-509/29/09 17:250.10 0.10
Arsenic 0.0055 mg/L 1 10/01/09 05:37 7440-38-209/29/09 17:250.0050 0.0050
Cadmium 0.016 mg/L 1 10/01/09 05:37 7440-43-909/29/09 17:250.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 05:37 7440-50-809/29/09 17:250.0050 0.0050
Iron 0.033 mg/L 1 10/01/09 05:37 7439-89-609/29/09 17:250.025 0.025
Lead <0.0015 mg/L 1 10/01/09 05:37 7439-92-109/29/09 17:250.0015 0.0015
Manganese 14.7 mg/L 1 10/01/09 05:37 7439-96-509/29/09 17:250.0025 0.0025
Zinc 0.15 mg/L 1 10/01/09 05:37 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 4870 mg/kg 200 10/01/09 06:20 7429-90-509/27/09 14:4231.8 15.9
Arsenic 382 mg/kg 200 10/01/09 06:20 7440-38-209/27/09 14:424.0 2.0
Cadmium 29.0 mg/kg 200 10/01/09 06:20 7440-43-909/27/09 14:420.80 0.40
Copper 1020 mg/kg 200 10/01/09 06:20 7440-50-809/27/09 14:424.0 2.0
Iron 148000 mg/kg 200 10/01/09 06:20 7439-89-609/27/09 14:42398 199
Lead 3550 mg/kg 200 10/01/09 06:20 7439-92-109/27/09 14:420.80 0.40
Manganese 8470 mg/kg 2000 10/03/09 06:35 7439-96-509/27/09 14:4239.8 19.9
Zinc 4880 mg/kg 200 10/01/09 06:20 7440-66-6 E09/27/09 14:4239.8 19.9

Dry Weight Analytical Method: % Moisture

Percent Moisture 9.6 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.0 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 178 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.68 % (w/w) 1 10/01/09 15:270.050
Sulfur, HNO3 Extractable 14.6 % (w/w) 1 10/01/09 15:270.050
Sulfur, Hot Water Extractable 1.1 % (w/w) 1 10/01/09 15:270.050
Sulfur, Residual 0.25 % (w/w) 1 10/01/09 15:270.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -303 tons/1000 1 10/02/09 13:140.0
Acid Potential 481 tons/1000 1 10/02/09 13:140.50
Lime Requirement 601 tons/1000 1 10/02/09 13:140.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 13:140.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.4 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-4 8 1/2' Lab ID: 10112793019 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

7.5 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 16.6 % (w/w) 1 09/30/09 15:000.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 2470 mg/kg 1 09/30/09 10:33 7440-44-0476 133
Total Organic Carbon 3360 mg/kg 1 09/30/09 10:38 7440-44-0469 131
Mean Total Organic Carbon 2920 mg/kg 1 09/30/09 10:38 7440-44-0 16M,

25M
473 132
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-4 9' Lab ID: 10112793020 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum <0.10 mg/L 1 10/01/09 05:43 7429-90-509/29/09 17:250.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 05:43 7440-38-209/29/09 17:250.0050 0.0050
Cadmium <0.00050 mg/L 1 10/01/09 05:43 7440-43-909/29/09 17:250.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 05:43 7440-50-809/29/09 17:250.0050 0.0050
Iron 0.10 mg/L 1 10/01/09 05:43 7439-89-609/29/09 17:250.025 0.025
Lead <0.0015 mg/L 1 10/01/09 05:43 7439-92-109/29/09 17:250.0015 0.0015
Manganese 1.1 mg/L 1 10/01/09 05:43 7439-96-509/29/09 17:250.0025 0.0025
Zinc <0.010 mg/L 1 10/01/09 05:43 7440-66-609/29/09 17:250.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 9950 mg/kg 2000 09/30/09 13:10 7429-90-5 M009/27/09 15:21366 183
Arsenic 50.3 mg/kg 20 09/30/09 02:34 7440-38-2 M009/27/09 15:210.46 0.23
Cadmium 3.6 mg/kg 20 09/30/09 02:34 7440-43-909/27/09 15:210.091 0.046
Copper 135 mg/kg 20 09/30/09 02:34 7440-50-8 M0,R109/27/09 15:210.46 0.23
Iron 35900 mg/kg 2000 09/30/09 13:10 7439-89-6 M009/27/09 15:214570 2290
Lead 595 mg/kg 100 09/30/09 02:39 7439-92-1 M0,R109/27/09 15:210.46 0.23
Manganese 2310 mg/kg 2000 09/30/09 13:10 7439-96-5 M009/27/09 15:2145.7 22.9
Zinc 1270 mg/kg 100 09/30/09 02:39 7440-66-6 M0,R109/27/09 15:2122.9 11.4

Dry Weight Analytical Method: % Moisture

Percent Moisture 8.8 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.4 Std. Units 1 09/28/09 17:010.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 31 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.0J % (w/w) 1 10/02/09 15:270.050
Sulfur, HNO3 Extractable 2.0 % (w/w) 1 10/02/09 15:270.050
Sulfur, Hot Water Extractable 0.52 % (w/w) 1 10/02/09 15:270.050
Sulfur, Residual 0.019J % (w/w) 1 10/02/09 15:270.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -32 tons/1000 1 10/02/09 14:290.0
Acid Potential 63 tons/1000 1 10/02/09 14:290.50
Lime Requirement 79 tons/1000 1 10/02/09 14:290.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 14:290.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.3 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Sample: 09-MHTP-4 9' Lab ID: 10112793020 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

4.1 mmhos/cm 1 09/30/09 13:000.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 2.8 % (w/w) 1 09/30/09 15:220.055 0.041

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1220 mg/kg 1 09/30/09 10:41 7440-44-0495 139
Total Organic Carbon 1400 mg/kg 1 09/30/09 10:46 7440-44-0485 136
Mean Total Organic Carbon 1310 mg/kg 1 09/30/09 10:46 7440-44-0 17M,

26M
490 137
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17340
EPA 3050

EPA 6020
6020 MET

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 682633

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019

Matrix: Solid

Analyzed

Aluminum mg/kg 1.6J 3.3 09/29/09 22:13
Arsenic mg/kg <0.20 0.41 09/29/09 22:13
Cadmium mg/kg <0.041 0.082 09/29/09 22:13
Copper mg/kg <0.20 0.41 09/29/09 22:13
Iron mg/kg <20.5 41.0 09/29/09 22:13
Lead mg/kg 0.079J 0.082 09/29/09 22:13
Manganese mg/kg <0.20 0.41 09/29/09 22:13
Zinc mg/kg <2.0 4.1 09/29/09 22:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

682634LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/kg 15.113.6 111 75-125
Arsenic mg/kg 12.213.6 90 75-125
Cadmium mg/kg 12.313.6 91 75-125
Copper mg/kg 12.513.6 92 75-125
Iron mg/kg 163170 96 75-125
Lead mg/kg 12.413.6 91 75-125
Manganese mg/kg 12.613.6 93 75-125
Zinc mg/kg 12.013.6 88 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

682635MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112793001

682636

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/kg P618 3990 70-13014152 15 2016.99670 10400 12100
Arsenic mg/kg 18 79 70-13099 9 2016.913.1 27.3 29.9
Cadmium mg/kg 18 90 70-130105 10 2016.90.91 17.1 18.8
Copper mg/kg P618 107 70-130154 11 2016.942.1 61.3 68.3
Iron mg/kg E,P6224 -56 70-1301093 13 2021218200 18000 20500
Lead mg/kg 18 81 70-130112 10 2016.930.8 45.3 49.9
Manganese mg/kg E,P618 3909 70-1305204 8 2016.91370 2070 2260
Zinc mg/kg P618 -98 70-13064 15 2016.9192 175 203
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

682637MATRIX SPIKE SAMPLE:
MSSpike

Result
10112793011

Aluminum mg/kg 28800 E,P616.8 57041 70-13019200
Arsenic mg/kg 136 P616.8 413 70-13066.6
Cadmium mg/kg 15.816.8 93 70-1300.23
Copper mg/kg 721 E,P616.8 -1350 70-130948
Iron mg/kg 84000 E,P6211 -10497 70-130106000
Lead mg/kg 6020 E,P616.8 -12379 70-1308100
Manganese mg/kg 140 P616.8 292 70-13090.4
Zinc mg/kg 109 P616.8 145 70-13085.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2905
ASA 10-3.3

ASA 10-3.3
ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019, 10112793020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 688497

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019, 10112793020

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 09/30/09 13:00

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

688498LABORATORY CONTROL SAMPLE:
LCSSpike

Sp.Conductance Saturated Paste mmhos/cm 1.31.3 104 53-147

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793002
689690SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 1.7 8 201.6

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793014
689691SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 0.22 R190 200.58
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17499
EPA 3010

EPA 6010
6010 MET SPLP

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019, 10112793020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 688676

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019, 10112793020

Matrix: Water

Analyzed

Aluminum mg/L <0.10 0.10 09/30/09 12:56
Arsenic mg/L <0.0050 0.0050 09/30/09 12:56
Cadmium mg/L <0.00050 0.00050 09/30/09 12:56
Copper mg/L <0.0050 0.0050 09/30/09 12:56
Iron mg/L <0.025 0.025 09/30/09 12:56
Lead mg/L <0.0015 0.0015 09/30/09 12:56
Manganese mg/L <0.0025 0.0025 09/30/09 12:56
Zinc mg/L <0.010 0.010 09/30/09 12:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

688677LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 9.010 90 80-120
Arsenic mg/L 0.981 98 80-120
Cadmium mg/L 1.01 100 80-120
Copper mg/L 0.991 99 80-120
Iron mg/L 9.110 91 80-120
Lead mg/L 1.01 100 80-120
Manganese mg/L 0.981 98 80-120
Zinc mg/L 1.01 104 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

688678MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112793001

688679

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L 10 90 75-12590 1 30100.14 9.2 9.1
Arsenic mg/L 1 102 75-125100 2 301<0.0050 1.0 1.0
Cadmium mg/L 1 102 75-125101 1 3010.0013 1.0 1.0
Copper mg/L 1 100 75-12599 1 301<0.0050 1.0 0.99
Iron mg/L 10 91 75-12590 1 30100.061 9.2 9.1
Lead mg/L 1 103 75-125102 1 301<0.0015 1.0 1.0
Manganese mg/L 1 100 75-12598 1 3011.4 2.4 2.4
Zinc mg/L 1 106 75-125104 2 3010.20 1.3 1.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

688680MATRIX SPIKE SAMPLE:
MSSpike

Result
10112793020

Aluminum mg/L 9.010 90 75-125<0.10
Arsenic mg/L 1.11 108 75-125<0.0050
Cadmium mg/L 1.11 107 75-125<0.00050
Copper mg/L 1.01 103 75-125<0.0050
Iron mg/L 9.510 93 75-1250.10
Lead mg/L 1.11 108 75-125<0.0015
Manganese mg/L 2.21 109 75-1251.1
Zinc mg/L 1.11 111 75-125<0.010
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17342
EPA 3050

EPA 6020
6020 MET

Associated Lab Samples: 10112793020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 682643

Associated Lab Samples: 10112793020

Matrix: Solid

Analyzed

Aluminum mg/kg <1.7 3.4 CU09/30/09 02:25
Arsenic mg/kg <0.21 0.43 09/30/09 02:25
Cadmium mg/kg <0.043 0.085 09/30/09 02:25
Copper mg/kg <0.21 0.43 09/30/09 02:25
Iron mg/kg <21.4 42.7 09/30/09 02:25
Lead mg/kg <0.043 0.085 09/30/09 02:25
Manganese mg/kg <0.21 0.43 09/30/09 02:25
Zinc mg/kg <2.1 4.3 09/30/09 02:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

682644LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/kg 18.9 CH17.7 107 75-125
Arsenic mg/kg 16.617.7 94 75-125
Cadmium mg/kg 17.017.7 96 75-125
Copper mg/kg 17.717.7 100 75-125
Iron mg/kg 230221 104 75-125
Lead mg/kg 17.417.7 99 75-125
Manganese mg/kg 17.517.7 99 75-125
Zinc mg/kg 16.417.7 93 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

682645MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112793020

682646

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/kg CH,E,
M0

15.2 -1232 70-1307453 14 2017.79950 9760 11300

Arsenic mg/kg M015.2 -25 70-130-67 19 2017.750.3 46.5 38.4
Cadmium mg/kg 15.2 84 70-13084 12 2017.73.6 16.4 18.4
Copper mg/kg M0,R115.2 -245 70-130-342 27 2017.7135 98.1 74.8
Iron mg/kg E,M0191 -8091 70-130-7525 6 2022235900 20500 19300
Lead mg/kg M0,R115.2 -2602 70-130-2585 36 2017.7595 198 137
Manganese mg/kg E,M015.2 -7300 70-130-7299 16 2017.72310 1190 1010
Zinc mg/kg E,M0,

R1
15.2 -5357 70-130-5955 71 2017.71270 451 214
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2865
ASA 103.2

ASA 103.2
ASA 103.2 pH saturated paste

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019, 10112793020

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793002
685713SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 5.2 D64 35.4

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793014
685714SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 6.9 D614 36.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/4769
EPA 9060 Modified

EPA 9060 Modified
9060 TOC Average

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 210971

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010

Matrix: Solid

Analyzed

Mean Total Organic Carbon mg/kg <70.0 250 09/29/09 13:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

210972LABORATORY CONTROL SAMPLE:
LCSSpike

Mean Total Organic Carbon mg/kg 9901000 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

210973MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112793001

210974

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 985 100 50-150114 6 309881320 2300 2450
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17505
% Moisture

% Moisture
Dry Weight/Percent Moisture

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019, 10112793020

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793001
689098SAMPLE DUPLICATE:

Percent Moisture % 7.1 2 307.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793020
689099SAMPLE DUPLICATE:

Percent Moisture % 9.0 2 308.8
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2919
LECO

LECO
Sulfur Analysis Montana

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019, 10112793020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 688891

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019, 10112793020

Matrix: Solid

Analyzed

Sulfur % (w/w) <0.037 0.050 09/29/09 12:30

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793003
688892SAMPLE DUPLICATE:

Sulfur % (w/w) 0.076 5 200.072

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793013
688893SAMPLE DUPLICATE:

Sulfur % (w/w) 2.3 8 202.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2928
Modified Sobek 7

Modified Sobek 7
Sobek SMP Buffer pH

Associated Lab Samples: 10112793001, 10112793002, 10112793003, 10112793004, 10112793005, 10112793006, 10112793007,
10112793008, 10112793009, 10112793010, 10112793011, 10112793012, 10112793013, 10112793014,
10112793015, 10112793016, 10112793017, 10112793018, 10112793019, 10112793020

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793001
689792SAMPLE DUPLICATE:

SMP Buffer pH Std. Units 6.4 1 206.4

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112793011
689793SAMPLE DUPLICATE:

SMP Buffer pH Std. Units 6.9 1 206.9
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/4771
EPA 9060 Modified

EPA 9060 Modified
9060 TOC Average

Associated Lab Samples: 10112793011, 10112793012, 10112793013, 10112793014, 10112793015, 10112793016, 10112793017,
10112793018, 10112793019, 10112793020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 210979

Associated Lab Samples: 10112793011, 10112793012, 10112793013, 10112793014, 10112793015, 10112793016, 10112793017,
10112793018, 10112793019, 10112793020

Matrix: Solid

Analyzed

Mean Total Organic Carbon mg/kg <70.0 250 09/30/09 08:39

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

210980LABORATORY CONTROL SAMPLE:
LCSSpike

Mean Total Organic Carbon mg/kg 9111000 91 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

210981MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112793011

210982

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 973 55 50-15070 8 309761270 1810 1950
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QUALIFIERS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS
Total Carbon result of

2560 mg/Kg,

MDL 141 mg/Kg,

RDL 503 mg/Kg.

10M

Total Carbon result of

26600 mg/Kg,

MDL 1217 mg/Kg,

RDL 4348 mg/Kg.

11M

Total Carbon result of

2750 mg/Kg,

MDL 138 mg/Kg,

RDL 494 mg/Kg.

12M

Total Carbon result of

3190 mg/Kg,

MDL 138 mg/Kg,

RDL 491 mg/Kg.

13M

Total Carbon result of

4080 mg/Kg,

MDL 277 mg/Kg,

RDL 990 mg/Kg.

14M
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QUALIFIERS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

ANALYTE QUALIFIERS
Total Carbon result of

416 mg/Kg,

MDL 70 mg/Kg,

RDL 252 mg/Kg.

15M

Total Carbon result of

46300 mg/Kg,

MDL 5090 mg/Kg,

RDL 18200 mg/Kg.

16M

Total Carbon result of

5750 mg/Kg,

MDL 295 mg/Kg,

RDL 1050 mg/Kg.

17M

Total Carbon result of

5940 mg/Kg,

MDL 505 mg/Kg,

RDL 1800 mg/Kg.

18M

Total Carbon result of

6520 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.

19M

Total Carbon result of

1220 mg/Kg,

MDL 70.7 mg/Kg,

RDL 253 mg/Kg.

1M

Total Carbon result of

742 mg/Kg,

MDL 70.4 mg/Kg,

RDL 251 mg/Kg.

20M

Total Inorganic Carbon result of

10400 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.

21M

Total Inorganic Carbon result of

13180 mg/Kg,

MDL 554 mg/Kg,

RDL 1980 mg/Kg.

22M
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QUALIFIERS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

ANALYTE QUALIFIERS
Total Inorganic Carbon result of

15240 mg/Kg,

MDL 1300 mg/Kg,

RDL 4650 mg/Kg.

23M

Total Inorganic Carbon result of

2590 mg/Kg,

MDL 277 mg/Kg,

RDL 990 mg/Kg.

24M

Total Inorganic Carbon result of

43380 mg/Kg,

MDL 5090 mg/Kg,

RDL 18200 mg/Kg.

25M

Total Inorganic Carbon result of

4440 mg/Kg,

MDL 295 mg/Kg,

RDL 1050 mg/Kg.

26M

Total Inorganic Carbon result of

564 mg/Kg,

MDL 70.2 mg/Kg,

RDL 251 mg/Kg.

27M

Total Inorganic Carbon result of

590 mg/Kg,

MDL 138 mg/Kg,

RDL 491 mg/Kg.

28M

Total Inorganic Carbon result of

770 mg/Kg,

MDL 141 mg/Kg,

RDL 503 mg/Kg.

29M

Total Carbon result of

1240 mg/Kg,

MDL 70.2 mg/Kg,

RDL 251 mg/Kg.

2M

Total Inorganic Carbon result of

877 mg/Kg,

MDL 70.6 mg/Kg,

RDL 252 mg/Kg.

30M
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QUALIFIERS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

ANALYTE QUALIFIERS
Total Inorganic Carbon result of

<1800 mg/Kg,

MDL 505 mg/Kg,

RDL 1800 mg/Kg.

31M

Total Inorganic Carbon result of

<2000 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.

32M

Total Inorganic Carbon result of

<251 mg/Kg,

MDL 70.4 mg/Kg,

RDL 251 mg/Kg.

33M

Total Inorganic Carbon result of

<253 mg/Kg,

MDL 70.7 mg/Kg,

RDL 253 mg/Kg.

34M

Total Inorganic Carbon result of

<3920 mg/Kg,

MDL 1098 mg/Kg,

RDL 3920 mg/Kg.

35M

Total Inorganic Carbon result of

<4348 mg/Kg,

MDL 1217 mg/Kg,

RDL 4348 mg/Kg.

36M

Total Inorganic Carbon result of

<487 mg/Kg,

MDL 136 mg/Kg,

RDL 487 mg/Kg.

37M

Total Inorganic Carbon result of

<493 mg/Kg,

MDL 138 mg/Kg,

RDL 493 mg/Kg.

38M

Total Inorganic Carbon result of

<494 mg/Kg,

MDL 138 mg/Kg,

RDL 494 mg/Kg.

39M
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QUALIFIERS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

ANALYTE QUALIFIERS
Total Carbon result of

12400 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.

3M

Total Inorganic Carbon result of

<498 mg/Kg,

MDL 139 mg/Kg,

RDL 498 mg/Kg.

40M

Total Carbon result of

1290 mg/Kg,

MDL 136 mg/Kg,

RDL 487 mg/Kg.

4M

Total Carbon result of

14600 mg/Kg,

MDL 554 mg/Kg,

RDL 1980 mg/Kg.

5M

Total Carbon result of

1530 mg/Kg,

MDL 70.6 mg/Kg,

RDL 252 mg/Kg.

6M

Total Carbon result of

1680 mg/Kg,

MDL 139 mg/Kg,

RDL 498 mg/Kg.

7M

Total Carbon result of

17000 mg/Kg,

MDL 1300 mg/Kg,

RDL 4650 mg/Kg.

8M

Total Carbon result of

22200 mg/Kg,

MDL 1098 mg/Kg,

RDL 3920 mg/Kg.

9M

The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
high.

CH

The continuing calibration for this compound is outside of Pace Analytical acceptance limits. Analyte presence below
reporting limits in associated samples. Results unaffected by high bias.

CU

The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Analyte concentration exceeded the calibration range. The reported result is estimated.E
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALIFIERS

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

ANALYTE QUALIFIERS

RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10112793
UBMC-Mike Horse 09208 REVISED

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10112793001 WETA/476909-MHTP-7 9' EPA 9060 Modified
10112793002 WETA/476909-MHTP-8 8 1/2' EPA 9060 Modified
10112793003 WETA/476909-MHTP-8 9 1/2' EPA 9060 Modified
10112793004 WETA/476909-MHTP-8 10' EPA 9060 Modified
10112793005 WETA/476909-MHTP-9 10' EPA 9060 Modified
10112793006 WETA/476909-MHTP-9 16' EPA 9060 Modified
10112793007 WETA/476909-MHTP-10 8' EPA 9060 Modified
10112793008 WETA/476909-MHTP-10 16' EPA 9060 Modified
10112793009 WETA/476909-PMTP-1 8' EPA 9060 Modified
10112793010 WETA/476909-PMTP-1 9' EPA 9060 Modified

10112793001 WETA/477009-MHTP-7 9' EPA 9060 Modified
10112793002 WETA/477009-MHTP-8 8 1/2' EPA 9060 Modified
10112793003 WETA/477009-MHTP-8 9 1/2' EPA 9060 Modified
10112793004 WETA/477009-MHTP-8 10' EPA 9060 Modified
10112793005 WETA/477009-MHTP-9 10' EPA 9060 Modified
10112793006 WETA/477009-MHTP-9 16' EPA 9060 Modified
10112793007 WETA/477009-MHTP-10 8' EPA 9060 Modified
10112793008 WETA/477009-MHTP-10 16' EPA 9060 Modified
10112793009 WETA/477009-PMTP-1 8' EPA 9060 Modified
10112793010 WETA/477009-PMTP-1 9' EPA 9060 Modified

10112793011 WETA/477109-PMTP-4 8-9' EPA 9060 Modified
10112793012 WETA/477109-PMTP-4 4' EPA 9060 Modified
10112793013 WETA/477109-PMTP-5 9-10' EPA 9060 Modified
10112793014 WETA/477109-PMTP-5 5' EPA 9060 Modified
10112793015 WETA/477109-MHTP-03 8' EPA 9060 Modified
10112793016 WETA/477109-MHTP-03 8 1/2' EPA 9060 Modified
10112793017 WETA/477109-MHTP-4 7 1/2' EPA 9060 Modified
10112793018 WETA/477109-MHTP-4A 7 1/2' EPA 9060 Modified
10112793019 WETA/477109-MHTP-4 8 1/2' EPA 9060 Modified
10112793020 WETA/477109-MHTP-4 9' EPA 9060 Modified

10112793011 WETA/477209-PMTP-4 8-9' EPA 9060 Modified
10112793012 WETA/477209-PMTP-4 4' EPA 9060 Modified
10112793013 WETA/477209-PMTP-5 9-10' EPA 9060 Modified
10112793014 WETA/477209-PMTP-5 5' EPA 9060 Modified
10112793015 WETA/477209-MHTP-03 8' EPA 9060 Modified
10112793016 WETA/477209-MHTP-03 8 1/2' EPA 9060 Modified
10112793017 WETA/477209-MHTP-4 7 1/2' EPA 9060 Modified
10112793018 WETA/477209-MHTP-4A 7 1/2' EPA 9060 Modified
10112793019 WETA/477209-MHTP-4 8 1/2' EPA 9060 Modified
10112793020 WETA/477209-MHTP-4 9' EPA 9060 Modified

10112793001 MPRP/17340 ICPM/714409-MHTP-7 9' EPA 3050 EPA 6020
10112793002 MPRP/17340 ICPM/714409-MHTP-8 8 1/2' EPA 3050 EPA 6020
10112793003 MPRP/17340 ICPM/714409-MHTP-8 9 1/2' EPA 3050 EPA 6020
10112793004 MPRP/17340 ICPM/714409-MHTP-8 10' EPA 3050 EPA 6020
10112793005 MPRP/17340 ICPM/714409-MHTP-9 10' EPA 3050 EPA 6020
10112793006 MPRP/17340 ICPM/714409-MHTP-9 16' EPA 3050 EPA 6020
10112793007 MPRP/17340 ICPM/714409-MHTP-10 8' EPA 3050 EPA 6020
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10112793008 MPRP/17340 ICPM/714409-MHTP-10 16' EPA 3050 EPA 6020
10112793009 MPRP/17340 ICPM/714409-PMTP-1 8' EPA 3050 EPA 6020
10112793010 MPRP/17340 ICPM/714409-PMTP-1 9' EPA 3050 EPA 6020
10112793011 MPRP/17340 ICPM/714409-PMTP-4 8-9' EPA 3050 EPA 6020
10112793012 MPRP/17340 ICPM/714409-PMTP-4 4' EPA 3050 EPA 6020
10112793013 MPRP/17340 ICPM/714409-PMTP-5 9-10' EPA 3050 EPA 6020
10112793014 MPRP/17340 ICPM/714409-PMTP-5 5' EPA 3050 EPA 6020
10112793015 MPRP/17340 ICPM/714409-MHTP-03 8' EPA 3050 EPA 6020
10112793016 MPRP/17340 ICPM/714409-MHTP-03 8 1/2' EPA 3050 EPA 6020
10112793017 MPRP/17340 ICPM/714409-MHTP-4 7 1/2' EPA 3050 EPA 6020
10112793018 MPRP/17340 ICPM/714409-MHTP-4A 7 1/2' EPA 3050 EPA 6020
10112793019 MPRP/17340 ICPM/714409-MHTP-4 8 1/2' EPA 3050 EPA 6020

10112793020 MPRP/17342 ICPM/715109-MHTP-4 9' EPA 3050 EPA 6020

10112793001 MT/286509-MHTP-7 9' ASA 103.2
10112793002 MT/286509-MHTP-8 8 1/2' ASA 103.2
10112793003 MT/286509-MHTP-8 9 1/2' ASA 103.2
10112793004 MT/286509-MHTP-8 10' ASA 103.2
10112793005 MT/286509-MHTP-9 10' ASA 103.2
10112793006 MT/286509-MHTP-9 16' ASA 103.2
10112793007 MT/286509-MHTP-10 8' ASA 103.2
10112793008 MT/286509-MHTP-10 16' ASA 103.2
10112793009 MT/286509-PMTP-1 8' ASA 103.2
10112793010 MT/286509-PMTP-1 9' ASA 103.2
10112793011 MT/286509-PMTP-4 8-9' ASA 103.2
10112793012 MT/286509-PMTP-4 4' ASA 103.2
10112793013 MT/286509-PMTP-5 9-10' ASA 103.2
10112793014 MT/286509-PMTP-5 5' ASA 103.2
10112793015 MT/286509-MHTP-03 8' ASA 103.2
10112793016 MT/286509-MHTP-03 8 1/2' ASA 103.2
10112793017 MT/286509-MHTP-4 7 1/2' ASA 103.2
10112793018 MT/286509-MHTP-4A 7 1/2' ASA 103.2
10112793019 MT/286509-MHTP-4 8 1/2' ASA 103.2
10112793020 MT/286509-MHTP-4 9' ASA 103.2

10112793001 MT/290509-MHTP-7 9' ASA 10-3.3
10112793002 MT/290509-MHTP-8 8 1/2' ASA 10-3.3
10112793003 MT/290509-MHTP-8 9 1/2' ASA 10-3.3
10112793004 MT/290509-MHTP-8 10' ASA 10-3.3
10112793005 MT/290509-MHTP-9 10' ASA 10-3.3
10112793006 MT/290509-MHTP-9 16' ASA 10-3.3
10112793007 MT/290509-MHTP-10 8' ASA 10-3.3
10112793008 MT/290509-MHTP-10 16' ASA 10-3.3
10112793009 MT/290509-PMTP-1 8' ASA 10-3.3
10112793010 MT/290509-PMTP-1 9' ASA 10-3.3
10112793011 MT/290509-PMTP-4 8-9' ASA 10-3.3
10112793012 MT/290509-PMTP-4 4' ASA 10-3.3
10112793013 MT/290509-PMTP-5 9-10' ASA 10-3.3
10112793014 MT/290509-PMTP-5 5' ASA 10-3.3
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10112793015 MT/290509-MHTP-03 8' ASA 10-3.3
10112793016 MT/290509-MHTP-03 8 1/2' ASA 10-3.3
10112793017 MT/290509-MHTP-4 7 1/2' ASA 10-3.3
10112793018 MT/290509-MHTP-4A 7 1/2' ASA 10-3.3
10112793019 MT/290509-MHTP-4 8 1/2' ASA 10-3.3
10112793020 MT/290509-MHTP-4 9' ASA 10-3.3

10112793001 MPRP/17499 ICP/793609-MHTP-7 9' EPA 3010 EPA 6010
10112793002 MPRP/17499 ICP/793609-MHTP-8 8 1/2' EPA 3010 EPA 6010
10112793003 MPRP/17499 ICP/793609-MHTP-8 9 1/2' EPA 3010 EPA 6010
10112793004 MPRP/17499 ICP/793609-MHTP-8 10' EPA 3010 EPA 6010
10112793005 MPRP/17499 ICP/793609-MHTP-9 10' EPA 3010 EPA 6010
10112793006 MPRP/17499 ICP/793609-MHTP-9 16' EPA 3010 EPA 6010
10112793007 MPRP/17499 ICP/793609-MHTP-10 8' EPA 3010 EPA 6010
10112793008 MPRP/17499 ICP/793609-MHTP-10 16' EPA 3010 EPA 6010
10112793009 MPRP/17499 ICP/793609-PMTP-1 8' EPA 3010 EPA 6010
10112793010 MPRP/17499 ICP/793609-PMTP-1 9' EPA 3010 EPA 6010
10112793011 MPRP/17499 ICP/793609-PMTP-4 8-9' EPA 3010 EPA 6010
10112793012 MPRP/17499 ICP/793609-PMTP-4 4' EPA 3010 EPA 6010
10112793013 MPRP/17499 ICP/793609-PMTP-5 9-10' EPA 3010 EPA 6010
10112793014 MPRP/17499 ICP/793609-PMTP-5 5' EPA 3010 EPA 6010
10112793015 MPRP/17499 ICP/793609-MHTP-03 8' EPA 3010 EPA 6010
10112793016 MPRP/17499 ICP/793609-MHTP-03 8 1/2' EPA 3010 EPA 6010
10112793017 MPRP/17499 ICP/793609-MHTP-4 7 1/2' EPA 3010 EPA 6010
10112793018 MPRP/17499 ICP/793609-MHTP-4A 7 1/2' EPA 3010 EPA 6010
10112793019 MPRP/17499 ICP/793609-MHTP-4 8 1/2' EPA 3010 EPA 6010
10112793020 MPRP/17499 ICP/793609-MHTP-4 9' EPA 3010 EPA 6010

10112793001 MT/291709-MHTP-7 9' Modified Sobek 7
10112793002 MT/291709-MHTP-8 8 1/2' Modified Sobek 7
10112793003 MT/291709-MHTP-8 9 1/2' Modified Sobek 7
10112793004 MT/291709-MHTP-8 10' Modified Sobek 7
10112793005 MT/291709-MHTP-9 10' Modified Sobek 7
10112793006 MT/291709-MHTP-9 16' Modified Sobek 7
10112793007 MT/291709-MHTP-10 8' Modified Sobek 7
10112793008 MT/291709-MHTP-10 16' Modified Sobek 7
10112793009 MT/291709-PMTP-1 8' Modified Sobek 7
10112793010 MT/291709-PMTP-1 9' Modified Sobek 7
10112793011 MT/291709-PMTP-4 8-9' Modified Sobek 7
10112793012 MT/291709-PMTP-4 4' Modified Sobek 7
10112793013 MT/291709-PMTP-5 9-10' Modified Sobek 7
10112793014 MT/291709-PMTP-5 5' Modified Sobek 7
10112793015 MT/291709-MHTP-03 8' Modified Sobek 7
10112793016 MT/291709-MHTP-03 8 1/2' Modified Sobek 7
10112793017 MT/291709-MHTP-4 7 1/2' Modified Sobek 7
10112793018 MT/291709-MHTP-4A 7 1/2' Modified Sobek 7
10112793019 MT/291709-MHTP-4 8 1/2' Modified Sobek 7
10112793020 MT/291709-MHTP-4 9' Modified Sobek 7

10112793001 MT/291909-MHTP-7 9' LECO
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10112793002 MT/291909-MHTP-8 8 1/2' LECO
10112793003 MT/291909-MHTP-8 9 1/2' LECO
10112793004 MT/291909-MHTP-8 10' LECO
10112793005 MT/291909-MHTP-9 10' LECO
10112793006 MT/291909-MHTP-9 16' LECO
10112793007 MT/291909-MHTP-10 8' LECO
10112793008 MT/291909-MHTP-10 16' LECO
10112793009 MT/291909-PMTP-1 8' LECO
10112793010 MT/291909-PMTP-1 9' LECO
10112793011 MT/291909-PMTP-4 8-9' LECO
10112793012 MT/291909-PMTP-4 4' LECO
10112793013 MT/291909-PMTP-5 9-10' LECO
10112793014 MT/291909-PMTP-5 5' LECO
10112793015 MT/291909-MHTP-03 8' LECO
10112793016 MT/291909-MHTP-03 8 1/2' LECO
10112793017 MT/291909-MHTP-4 7 1/2' LECO
10112793018 MT/291909-MHTP-4A 7 1/2' LECO
10112793019 MT/291909-MHTP-4 8 1/2' LECO
10112793020 MT/291909-MHTP-4 9' LECO

10112793001 MPRP/1750509-MHTP-7 9' % Moisture
10112793002 MPRP/1750509-MHTP-8 8 1/2' % Moisture
10112793003 MPRP/1750509-MHTP-8 9 1/2' % Moisture
10112793004 MPRP/1750509-MHTP-8 10' % Moisture
10112793005 MPRP/1750509-MHTP-9 10' % Moisture
10112793006 MPRP/1750509-MHTP-9 16' % Moisture
10112793007 MPRP/1750509-MHTP-10 8' % Moisture
10112793008 MPRP/1750509-MHTP-10 16' % Moisture
10112793009 MPRP/1750509-PMTP-1 8' % Moisture
10112793010 MPRP/1750509-PMTP-1 9' % Moisture
10112793011 MPRP/1750509-PMTP-4 8-9' % Moisture
10112793012 MPRP/1750509-PMTP-4 4' % Moisture
10112793013 MPRP/1750509-PMTP-5 9-10' % Moisture
10112793014 MPRP/1750509-PMTP-5 5' % Moisture
10112793015 MPRP/1750509-MHTP-03 8' % Moisture
10112793016 MPRP/1750509-MHTP-03 8 1/2' % Moisture
10112793017 MPRP/1750509-MHTP-4 7 1/2' % Moisture
10112793018 MPRP/1750509-MHTP-4A 7 1/2' % Moisture
10112793019 MPRP/1750509-MHTP-4 8 1/2' % Moisture
10112793020 MPRP/1750509-MHTP-4 9' % Moisture

10112793001 MT/292809-MHTP-7 9' Modified Sobek 7
10112793002 MT/292809-MHTP-8 8 1/2' Modified Sobek 7
10112793003 MT/292809-MHTP-8 9 1/2' Modified Sobek 7
10112793004 MT/292809-MHTP-8 10' Modified Sobek 7
10112793005 MT/292809-MHTP-9 10' Modified Sobek 7
10112793006 MT/292809-MHTP-9 16' Modified Sobek 7
10112793007 MT/292809-MHTP-10 8' Modified Sobek 7
10112793008 MT/292809-MHTP-10 16' Modified Sobek 7
10112793009 MT/292809-PMTP-1 8' Modified Sobek 7
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10112793010 MT/292809-PMTP-1 9' Modified Sobek 7
10112793011 MT/292809-PMTP-4 8-9' Modified Sobek 7
10112793012 MT/292809-PMTP-4 4' Modified Sobek 7
10112793013 MT/292809-PMTP-5 9-10' Modified Sobek 7
10112793014 MT/292809-PMTP-5 5' Modified Sobek 7
10112793015 MT/292809-MHTP-03 8' Modified Sobek 7
10112793016 MT/292809-MHTP-03 8 1/2' Modified Sobek 7
10112793017 MT/292809-MHTP-4 7 1/2' Modified Sobek 7
10112793018 MT/292809-MHTP-4A 7 1/2' Modified Sobek 7
10112793019 MT/292809-MHTP-4 8 1/2' Modified Sobek 7
10112793020 MT/292809-MHTP-4 9' Modified Sobek 7

10112793001 MT/293609-MHTP-7 9' Modified Sobek 7
10112793002 MT/293609-MHTP-8 8 1/2' Modified Sobek 7
10112793003 MT/293609-MHTP-8 9 1/2' Modified Sobek 7
10112793004 MT/293609-MHTP-8 10' Modified Sobek 7
10112793005 MT/293609-MHTP-9 10' Modified Sobek 7
10112793006 MT/293609-MHTP-9 16' Modified Sobek 7
10112793007 MT/293609-MHTP-10 8' Modified Sobek 7
10112793008 MT/293609-MHTP-10 16' Modified Sobek 7
10112793009 MT/293609-PMTP-1 8' Modified Sobek 7
10112793010 MT/293609-PMTP-1 9' Modified Sobek 7
10112793011 MT/293609-PMTP-4 8-9' Modified Sobek 7
10112793012 MT/293609-PMTP-4 4' Modified Sobek 7
10112793013 MT/293609-PMTP-5 9-10' Modified Sobek 7
10112793014 MT/293609-PMTP-5 5' Modified Sobek 7
10112793015 MT/293609-MHTP-03 8' Modified Sobek 7
10112793016 MT/293609-MHTP-03 8 1/2' Modified Sobek 7
10112793017 MT/293609-MHTP-4 7 1/2' Modified Sobek 7
10112793018 MT/293609-MHTP-4A 7 1/2' Modified Sobek 7
10112793019 MT/293609-MHTP-4 8 1/2' Modified Sobek 7
10112793020 MT/293609-MHTP-4 9' Modified Sobek 7

10112793001 MT/294609-MHTP-7 9' Modified Sobek 7
10112793002 MT/294609-MHTP-8 8 1/2' Modified Sobek 7
10112793003 MT/294609-MHTP-8 9 1/2' Modified Sobek 7
10112793004 MT/294609-MHTP-8 10' Modified Sobek 7
10112793005 MT/294609-MHTP-9 10' Modified Sobek 7
10112793006 MT/294609-MHTP-9 16' Modified Sobek 7
10112793007 MT/294609-MHTP-10 8' Modified Sobek 7
10112793008 MT/294609-MHTP-10 16' Modified Sobek 7
10112793009 MT/294609-PMTP-1 8' Modified Sobek 7
10112793010 MT/294609-PMTP-1 9' Modified Sobek 7
10112793011 MT/294609-PMTP-4 8-9' Modified Sobek 7
10112793012 MT/294609-PMTP-4 4' Modified Sobek 7
10112793013 MT/294609-PMTP-5 9-10' Modified Sobek 7
10112793014 MT/294609-PMTP-5 5' Modified Sobek 7
10112793015 MT/294609-MHTP-03 8' Modified Sobek 7
10112793016 MT/294609-MHTP-03 8 1/2' Modified Sobek 7
10112793017 MT/294609-MHTP-4 7 1/2' Modified Sobek 7
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10112793018 MT/294609-MHTP-4A 7 1/2' Modified Sobek 7
10112793019 MT/294609-MHTP-4 8 1/2' Modified Sobek 7
10112793020 MT/294609-MHTP-4 9' Modified Sobek 7
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November 10, 2009

LIMS USE: FR - SHELLIE HAALAND
LIMS OBJECT ID: 10112795

10112795
Project:
Pace Project No.:

RE:

Shellie Haaland
Montana Dept. of Environmental Qualtiy
PO Box 200901
Helena, MT 596200901

UBMC- Mike Horse 09208

Dear Shellie Haaland:
Enclosed are the analytical results for sample(s) received by the laboratory on September 18, 2009.
The results relate only to the samples included in this report.

The total inorganic carbon concentrations are presented in the EPA 9060 project narrative section.

REVISED - The report has been revised to add missing qualifiers on QC and sample data, to correct
the saturated paste electrical conductivity LCS recovery and add RPD limits to the sulfur QC data.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Denise Jensen

denise.jensen@pacelabs.com
Project Manager

Enclosures

cc: Thomas Smith, Terragraphics Environmental Engineering,
Inc.
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CERTIFICATIONS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Minnesota Certification IDs
1700 Elm Street SE, Suite 200 Minneapolis, MN  55414
Wisconsin Certification #: 999407970
Alaska Certification #: UST-078
Arizona Certification #: AZ-0014
California Certification #: 01155CA
Florida/NELAP Certification #: E87605
Illinois Certification #: 200011
Iowa Certification #: 368
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009

Maine Certification #: 2007029
Minnesota Certification #: 027-053-137
Montana Certification #: MT CERT0092
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
Oregon Certification #: MN200001
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563

Montana Certification IDs
Montana Certification #: MT CERT0040
Idaho Certification #: MT00012

EPA Region 8 Certification #: 8TMS-Q
602 South 25th Street  Billings, MT  59101

Green Bay Certification IDs
North Carolina Certification #: 503
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
1241 Bellevue Street  Green Bay, WI  54302
Florida/NELAP Certification #: E87948

Illinois Certification #: 200050
Kentucky Certification #: 82
New York Certification #: 11888
New York Certification #: 11887
California Certification #: 09268CA
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
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SAMPLE SUMMARY

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID Matrix Date Collected Date Received

10112795001 09-MHTP-5 6 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112795002 09-MHTP-5 7' Solid 09/09/09 00:00 09/18/09 10:30

10112795003 09-MHTP-6 5' Solid 09/09/09 00:00 09/18/09 10:30

10112795004 09-MHTP-6 6' Solid 09/09/09 00:00 09/18/09 10:30

10112795005 09-MHTP-6 6 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112795006 09-MHTP-7 7 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112795007 09-MHTP-7 8 1/2' Solid 09/09/09 00:00 09/18/09 10:30

10112795008 09-MHTP-1 9 1/2' Solid 09/08/09 00:00 09/18/09 10:30

10112795009 09-MHTP-1 10' Solid 09/08/09 00:00 09/18/09 10:30

10112795010 09-MHTP-1 16' Solid 09/08/09 00:00 09/18/09 10:30

10112795011 09-MHTP-2 4 1/2-5' Solid 09/08/09 00:00 09/18/09 10:30

10112795012 09-MHTP-2 5 1/2' Solid 09/08/09 00:00 09/18/09 10:30

10112795013 09-MHTP-2 6' Solid 09/08/09 00:00 09/18/09 10:30

10112795014 09-MHTP-3 7' Solid 09/09/09 00:00 09/18/09 10:30

10112795015 09-PMTP-9 8-9 1/2' Solid 09/11/09 00:00 09/18/09 10:30

10112795016 09-PMTP-9 17' Solid 09/11/09 00:00 09/18/09 10:30

10112795017 09-PMTP-8 1 1/2' Solid 09/11/09 00:00 09/18/09 10:30

10112795018 09-PMTP-2 3' Solid 09/11/09 00:00 09/18/09 10:30

10112795019 09-PMTP-6 2' Solid 09/11/09 00:00 09/18/09 10:30

10112795020 09-PMTP-6 6' Solid 09/11/09 00:00 09/18/09 10:30

10112795021 09-PMTP-7 6' Solid 09/11/09 00:00 09/18/09 10:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10112795001 09-MHTP-5 6 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795002 09-MHTP-5 7' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795003 09-MHTP-6 5' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795004 09-MHTP-6 6' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795005 09-MHTP-6 6 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795006 09-MHTP-7 7 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795007 09-MHTP-7 8 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795008 09-MHTP-1 9 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
SAC

10112795009 09-MHTP-1 10' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795010 09-MHTP-1 16' % Moisture 1 PASI-MJDL
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795011 09-MHTP-2 4 1/2-5' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795012 09-MHTP-2 5 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795013 09-MHTP-2 6' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795014 09-MHTP-3 7' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795015 09-PMTP-9 8-9 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795016 09-PMTP-9 17' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795017 09-PMTP-8 1 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795018 09-PMTP-2 3' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795019 09-PMTP-6 2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCJS, RJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795020 09-PMTP-6 6' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS

10112795021 09-PMTP-7 6' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTKAS

ASA 103.2 1 PASI-MTEJS

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
SA1
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6010

Date: November 10, 2009

Description: 6010 MET ICP, SPLP

General Information:
21 samples were analyzed for EPA 6010.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/17521
B+: Analyte was detected in the associated method blank as well as in the sample.

• BLANK  (Lab ID: 689527)
• Lead
• Zinc

P8: Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than the blank
or were below the reporting limit.

• BLANK  (Lab ID: 689527)
• Manganese

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17521
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10112795001,10112795019

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 689531)

• Aluminum
P6: Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the spike
level.

• MS  (Lab ID: 689529)
• Manganese

• MSD  (Lab ID: 689530)
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6010

Date: November 10, 2009

Description: 6010 MET ICP, SPLP

QC Batch: MPRP/17521
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10112795001,10112795019

P6: Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the spike
level.

• Manganese

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/17521

• 09-MHTP-5 6 1/2'  (Lab ID: 10112795001)
• Aluminum
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: November 10, 2009

Description: 6020 MET ICPMS

General Information:
21 samples were analyzed for EPA 6020.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

QC Batch: MPRP/17342
CH: The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased high.

• LCS  (Lab ID: 682644)
• Aluminum

• MS  (Lab ID: 682645)
• Aluminum

• MSD  (Lab ID: 682646)
• Aluminum

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/17341
P8: Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than the blank
or were below the reporting limit.

• BLANK  (Lab ID: 682638)
• Lead
• Zinc

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: November 10, 2009

Description: 6020 MET ICPMS

QC Batch: MPRP/17342
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10112793020

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 682645)

• Aluminum
• Arsenic
• Copper
• Iron
• Lead
• Manganese
• Zinc

• MSD  (Lab ID: 682646)
• Aluminum
• Arsenic
• Copper
• Iron
• Lead
• Manganese
• Zinc

R1: RPD value was outside control limits.
• MSD  (Lab ID: 682646)

• Copper
• Lead
• Zinc

QC Batch: MPRP/17341
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10112795001,10112795011

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 682640)

• Aluminum
• Copper
• Iron
• Manganese
• Zinc

• MS  (Lab ID: 682642)
• Aluminum
• Copper
• Lead
• Manganese
• Zinc

• MSD  (Lab ID: 682641)
• Aluminum
• Copper
• Iron
• Manganese
• Zinc
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: November 10, 2009

Description: 6020 MET ICPMS

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/17341

• 09-MHTP-2 4 1/2-5'  (Lab ID: 10112795011)
• Iron

QC Batch: MPRP/17342
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• 09-PMTP-7 6'  (Lab ID: 10112795021)
• Manganese

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• MS  (Lab ID: 682645)

• Aluminum
• Iron
• Manganese
• Zinc

• MSD  (Lab ID: 682646)
• Aluminum
• Iron
• Manganese
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

% Moisture

Date: November 10, 2009

Description: Dry Weight

General Information:
21 samples were analyzed for % Moisture.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

ASA 10-3.3

Date: November 10, 2009

Description: ASA10-3.3 Specific Conductance

General Information:
21 samples were analyzed for ASA 10-3.3.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: MT/2906
R1: RPD value was outside control limits.

• DUP  (Lab ID: 689689)
• Sp.Conductance Saturated Paste

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 15 of 97

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

ASA 103.2

Date: November 10, 2009

Description: ASA 103.2 pH

General Information:
21 samples were analyzed for ASA 103.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

LECO

Date: November 10, 2009

Description: Sulfur analysis Montana

General Information:
21 samples were analyzed for LECO.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 10, 2009

Description: Sobek Acid Base Potential

General Information:
21 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 10, 2009

Description: Sobek Calculations

General Information:
21 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 10, 2009

Description: Sobek Extractable Sulfur

General Information:
21 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 10, 2009

Description: Sobek SMP Buffer pH

General Information:
21 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

General Information:
21 samples were analyzed for EPA 9060 Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/4767
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10112795011,10112795016

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MSD  (Lab ID: 210966)

• Mean Total Organic Carbon

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WETA/4763
10M: Total Carbon result of

3070 mg/Kg,

MDL 566 mg/Kg,

RDL 2020 mg/Kg.
• 09-MHTP-5 7'  (Lab ID: 10112795002)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4763
12M: Total Carbon result of

44500 mg/Kg,

MDL 2240 mg/Kg,

RDL 8000 mg/Kg.
• 09-MHTP-5 6 1/2'  (Lab ID: 10112795001)

• Mean Total Organic Carbon
16M: Total Carbon result of

808 mg/Kg,

MDL 70.4 mg/Kg,

RDL 252 mg/Kg.
• 09-MHTP-7 8 1/2'  (Lab ID: 10112795007)

• Mean Total Organic Carbon
17M: Total Carbon result of

8130 mg/Kg,

MDL 544 mg/Kg,

RDL 1940 mg/Kg.
• 09-MHTP-7 7 1/2'  (Lab ID: 10112795006)

• Mean Total Organic Carbon
1M: Total Carbon result of

10600 mg/Kg,

MDL 577 mg/Kg,

RDL 2060 mg/Kg.
• 09-MHTP-6 6 1/2'  (Lab ID: 10112795005)

• Mean Total Organic Carbon
21M: Total Inorganic Carbon result of

1040 mg/Kg,

MDL 280 mg/Kg,

RDL 1000 mg/Kg.
• 09-MHTP-1 10'  (Lab ID: 10112795009)

• Mean Total Organic Carbon
22M: Total Inorganic Carbon result of

2100 mg/Kg,

MDL 589 mg/Kg,

RDL 2100 mg/Kg.
• 09-MHTP-5 7'  (Lab ID: 10112795002)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4763
23M: Total Inorganic Carbon result of

22900 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.
• 09-MHTP-6 5'  (Lab ID: 10112795003)

• Mean Total Organic Carbon
24M: Total Inorganic Carbon result of

23300 mg/Kg,

MDL 2240 mg/Kg,

RDL 8000 mg/Kg.
• 09-MHTP-5 6 1/2'  (Lab ID: 10112795001)

• Mean Total Organic Carbon
27M: Total Inorganic Carbon result of

3090 mg/Kg,

MDL 544 mg/Kg,

RDL 1940 mg/Kg.
• 09-MHTP-6 6'  (Lab ID: 10112795004)

• Mean Total Organic Carbon
28M: Total Inorganic Carbon result of

3400 mg/Kg,

MDL 544 mg/Kg,

RDL 1940 mg/Kg.
• 09-MHTP-7 7 1/2'  (Lab ID: 10112795006)

• Mean Total Organic Carbon
29M: Total Inorganic Carbon result of

3520 mg/Kg,

MDL 577 mg/Kg,

RDL 2060 mg/Kg.
• 09-MHTP-6 6 1/2'  (Lab ID: 10112795005)

• Mean Total Organic Carbon
2M: Total Carbon result of

12000 mg/Kg,

MDL 571 mg/Kg,

RDL 2040 mg/Kg.
• 09-MHTP-1 9 1/2'  (Lab ID: 10112795008)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4763
31M: Total Inorganic Carbon result of

6450 mg/Kg,

MDL 571 mg/Kg,

RDL 2040 mg/Kg.
• 09-MHTP-1 9 1/2'  (Lab ID: 10112795008)

• Mean Total Organic Carbon
36M: Total Inorganic Carbon result of

<252 mg/Kg,

MDL 70.4 mg/Kg,

RDL 252 mg/Kg.
• 09-MHTP-7 8 1/2'  (Lab ID: 10112795007)

• Mean Total Organic Carbon
38M: Total Inorganic Carbon result of

<985 mg/Kg,

MDL 276 mg/Kg,

RDL 985 mg/Kg.
• 09-MHTP-1 16'  (Lab ID: 10112795010)

• Mean Total Organic Carbon
3M: Total Carbon result of

12200 mg/Kg,

MDL 544 mg/Kg,

RDL 1940 mg/Kg.
• 09-MHTP-6 6'  (Lab ID: 10112795004)

• Mean Total Organic Carbon
6M: Total Carbon result of

2120 mg/Kg,

MDL 276 mg/Kg,

RDL 985 mg/Kg.
• 09-MHTP-1 16'  (Lab ID: 10112795010)

• Mean Total Organic Carbon
8M: Total Carbon result of

26900 mg/Kg,

MDL 320 mg/Kg,

RDL 1143 mg/Kg.
• 09-MHTP-6 5'  (Lab ID: 10112795003)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4763
9M: Total Carbon result of

2700 mg/Kg,

MDL 280 mg/Kg,

RDL 1000 mg/Kg.
• 09-MHTP-1 10'  (Lab ID: 10112795009)

• Mean Total Organic Carbon

QC Batch: WETA/4767
11M: Total Carbon result of

368 mg/Kg,

MDL 70.3 mg/Kg,

RDL 251 mg/Kg.
• 09-PMTP-9 17'  (Lab ID: 10112795016)

• Mean Total Organic Carbon
13M: Total Carbon result of

5670 mg/Kg,

MDL 283 mg/Kg,

RDL 1010 mg/Kg.
• 09-MHTP-2 5 1/2'  (Lab ID: 10112795012)

• Mean Total Organic Carbon
14M: Total Carbon result of

629 mg/Kg,

MDL 70.5 mg/Kg,

RDL 252 mg/Kg.
• 09-MHTP-2 6'  (Lab ID: 10112795013)

• Mean Total Organic Carbon
15M: Total Carbon result of

6320 mg/Kg,

MDL 280 mg/Kg,

RDL 1000 mg/Kg.
• 09-PMTP-6 2'  (Lab ID: 10112795019)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4767
18M: Total Carbon result of

8590 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.
• 09-MHTP-3 7'  (Lab ID: 10112795014)

• Mean Total Organic Carbon
19M: Total Carbon result of

952 mg/Kg,

MDL 70.2 mg/Kg,

RDL 251 mg/Kg.
• 09-PMTP-7 6'  (Lab ID: 10112795021)

• Mean Total Organic Carbon
20M: Total Carbon result of

9520 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.
• 09-PMTP-8 1 1/2'  (Lab ID: 10112795017)

• Mean Total Organic Carbon
25M: Total Inorganic Carbon result of

2340 mg/Kg,

MDL 283 mg/Kg,

RDL 1010 mg/Kg.
• 09-MHTP-2 5 1/2'  (Lab ID: 10112795012)

• Mean Total Organic Carbon
26M: Total Inorganic Carbon result of

268 mg/Kg,

MDL 70.2 mg/Kg,

RDL 251 mg/Kg.
• 09-PMTP-7 6'  (Lab ID: 10112795021)

• Mean Total Organic Carbon
30M: Total Inorganic Carbon result of

5420 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.
• 09-MHTP-3 7'  (Lab ID: 10112795014)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4767
32M: Total Inorganic Carbon result of

<1000 mg/Kg,

MDL 280 mg/Kg,

RDL 1000 mg/Kg.
• 09-MHTP-2 4 1/2-5'  (Lab ID: 10112795011)

• Mean Total Organic Carbon
• 09-PMTP-6 6'  (Lab ID: 10112795020)

• Mean Total Organic Carbon
33M: Total Inorganic Carbon result of

<1000 mg/Kg,

MDL 281 mg/Kg,

RDL 1000 mg/Kg.
• 09-PMTP-6 2'  (Lab ID: 10112795019)

• Mean Total Organic Carbon
34M: Total Inorganic Carbon result of

<2000 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.
• 09-PMTP-8 1 1/2'  (Lab ID: 10112795017)

• Mean Total Organic Carbon
35M: Total Inorganic Carbon result of

<251 mg/Kg,

MDL 70.3 mg/Kg,

RDL 251 mg/Kg.
• 09-PMTP-9 17'  (Lab ID: 10112795016)

• Mean Total Organic Carbon
37M: Total Inorganic Carbon result of

<252 mg/Kg,

MDL 70.5 mg/Kg,

RDL 252 mg/Kg.
• 09-MHTP-2 6'  (Lab ID: 10112795013)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 10, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4767
38M: Total Inorganic Carbon result of

<985 mg/Kg,

MDL 276 mg/Kg,

RDL 985 mg/Kg.
• 09-PMTP-2 3'  (Lab ID: 10112795018)

• Mean Total Organic Carbon
• 09-PMTP-9 8-9 1/2'  (Lab ID: 10112795015)

• Mean Total Organic Carbon
4M: Total Carbon result of

1650 mg/Kg,

MDL 276 mg/Kg,

RDL 985 mg/Kg.
• 09-PMTP-9 8-9 1/2'  (Lab ID: 10112795015)

• Mean Total Organic Carbon
5M: Total Carbon result of

1860 mg/Kg,

MDL 276 mg/Kg,

RDL 985 mg/Kg.
• 09-PMTP-2 3'  (Lab ID: 10112795018)

• Mean Total Organic Carbon
7M: Total Carbon result of

2510 mg/Kg,

MDL 275 mg/Kg,

RDL 980 mg/Kg.
• 09-MHTP-2 4 1/2-5'  (Lab ID: 10112795011)

• Mean Total Organic Carbon
9M: Total Carbon result of

2700 mg/Kg,

MDL 280 mg/Kg,

RDL 1000 mg/Kg.
• 09-PMTP-6 6'  (Lab ID: 10112795020)

• Mean Total Organic Carbon

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-5 6 1/2' Lab ID: 10112795001 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 0.25 mg/L 1 10/02/09 00:30 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 00:30 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.084 mg/L 1 10/02/09 00:30 7440-43-909/30/09 17:310.00050 0.00050
Copper <0.0050 mg/L 1 10/02/09 00:30 7440-50-809/30/09 17:310.0050 0.0050
Iron 0.16 mg/L 1 10/02/09 00:30 7439-89-609/30/09 17:310.025 0.025
Lead 0.0050 mg/L 1 10/02/09 00:30 7439-92-1 B+09/30/09 17:310.0015 0.0015
Manganese 30.4 mg/L 5 10/02/09 11:41 7439-96-5 P609/30/09 17:310.012 0.012
Zinc 11.2 mg/L 1 10/02/09 00:30 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 29000 mg/kg 200 10/03/09 06:48 7429-90-5 M109/29/09 10:3839.8 19.9
Arsenic 36.9 mg/kg 200 10/03/09 06:48 7440-38-209/29/09 10:385.0 2.5
Cadmium 22.4 mg/kg 200 10/03/09 06:48 7440-43-909/29/09 10:381.0 0.50
Copper 125 mg/kg 200 10/03/09 06:48 7440-50-8 M109/29/09 10:385.0 2.5
Iron 30300 mg/kg 200 10/03/09 06:48 7439-89-6 M109/29/09 10:38498 249
Lead 310 mg/kg 200 10/03/09 06:48 7439-92-109/29/09 10:381.0 0.50
Manganese 5130 mg/kg 400 10/05/09 10:56 7439-96-5 M109/29/09 10:3810 5.0
Zinc 3060 mg/kg 400 10/05/09 10:56 7440-66-6 M109/29/09 10:3899.6 49.8

Dry Weight Analytical Method: % Moisture

Percent Moisture 21.5 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.6 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 5.8 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.090 % (w/w) 1 09/30/09 16:310.050
Sulfur, HNO3 Extractable 0.48 % (w/w) 1 09/30/09 16:310.050
Sulfur, Hot Water Extractable 0.72 % (w/w) 1 09/30/09 16:310.050
Sulfur, Residual 0.0J % (w/w) 1 09/30/09 16:310.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -11 tons/1000 1 10/02/09 14:020.0
Acid Potential 17 tons/1000 1 10/02/09 14:020.50
Lime Requirement 29 tons/1000 1 10/02/09 14:020.0
SMP Lime Requirement 6.1 tons/1000 1 10/02/09 14:020.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.1 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-5 6 1/2' Lab ID: 10112795001 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

14.3 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 1.3 % (w/w) 1 09/30/09 16:310.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 22400 mg/kg 1 09/24/09 10:16 7440-44-04000 1120
Total Organic Carbon 19900 mg/kg 1 09/24/09 10:21 7440-44-04550 1270
Mean Total Organic Carbon 21300 mg/kg 1 09/24/09 10:21 7440-44-0 12M,

24M
4260 1190
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-5 7' Lab ID: 10112795002 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 0.23 mg/L 1 10/02/09 00:48 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 00:48 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.024 mg/L 1 10/02/09 00:48 7440-43-909/30/09 17:310.00050 0.00050
Copper <0.0050 mg/L 1 10/02/09 00:48 7440-50-809/30/09 17:310.0050 0.0050
Iron 0.24 mg/L 1 10/02/09 00:48 7439-89-609/30/09 17:310.025 0.025
Lead 0.0040 mg/L 1 10/02/09 00:48 7439-92-1 B+09/30/09 17:310.0015 0.0015
Manganese 10.2 mg/L 1 10/02/09 00:48 7439-96-509/30/09 17:310.0025 0.0025
Zinc 2.9 mg/L 1 10/02/09 00:48 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 9830 mg/kg 200 10/03/09 07:01 7429-90-509/29/09 10:3837.8 18.9
Arsenic 26.0 mg/kg 200 10/03/09 07:01 7440-38-209/29/09 10:384.7 2.4
Cadmium 2.4 mg/kg 200 10/03/09 07:01 7440-43-909/29/09 10:380.94 0.47
Copper 69.8 mg/kg 200 10/03/09 07:01 7440-50-809/29/09 10:384.7 2.4
Iron 23500 mg/kg 200 10/03/09 07:01 7439-89-609/29/09 10:38472 236
Lead 222 mg/kg 200 10/03/09 07:01 7439-92-109/29/09 10:380.94 0.47
Manganese 1310 mg/kg 200 10/03/09 07:01 7439-96-509/29/09 10:384.7 2.4
Zinc 570 mg/kg 200 10/05/09 11:10 7440-66-609/29/09 10:3847.2 23.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 7.2 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.8 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 1.7 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.0J % (w/w) 1 09/30/09 16:430.050
Sulfur, HNO3 Extractable 0.040J % (w/w) 1 09/30/09 16:430.050
Sulfur, Hot Water Extractable 0.32 % (w/w) 1 09/30/09 16:430.050
Sulfur, Residual 0.0J % (w/w) 1 09/30/09 16:430.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 0.38 tons/1000 1 10/02/09 14:020.0
Acid Potential 1.3 tons/1000 1 10/02/09 14:020.50
Lime Requirement 2.9 tons/1000 1 10/02/09 14:020.0
SMP Lime Requirement 1.0 tons/1000 1 10/02/09 14:020.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.8 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-5 7' Lab ID: 10112795002 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

7.9 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.37 % (w/w) 1 09/30/09 16:430.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 3440 mg/kg 1 09/24/09 10:27 7440-44-02080 583
Total Organic Carbon 3770 mg/kg 1 09/24/09 10:32 7440-44-02130 596
Mean Total Organic Carbon 3600 mg/kg 1 09/24/09 10:32 7440-44-0 10M,

22M
2110 589
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-6 5' Lab ID: 10112795003 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 0.11 mg/L 1 10/02/09 00:53 7429-90-509/30/09 17:310.10 0.10
Arsenic 0.020 mg/L 1 10/02/09 00:53 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.29 mg/L 1 10/02/09 00:53 7440-43-909/30/09 17:310.00050 0.00050
Copper <0.0050 mg/L 1 10/02/09 00:53 7440-50-809/30/09 17:310.0050 0.0050
Iron 0.24 mg/L 1 10/02/09 00:53 7439-89-609/30/09 17:310.025 0.025
Lead 0.20 mg/L 1 10/02/09 00:53 7439-92-109/30/09 17:310.0015 0.0015
Manganese 15.8 mg/L 1 10/02/09 00:53 7439-96-509/30/09 17:310.0025 0.0025
Zinc 1.2 mg/L 1 10/02/09 00:53 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 2560 mg/kg 200 10/03/09 07:05 7429-90-509/29/09 10:3837.7 18.9
Arsenic 389 mg/kg 200 10/03/09 07:05 7440-38-209/29/09 10:384.7 2.4
Cadmium 38.2 mg/kg 200 10/03/09 07:05 7440-43-909/29/09 10:380.94 0.47
Copper 1520 mg/kg 200 10/03/09 07:05 7440-50-809/29/09 10:384.7 2.4
Iron 149000 mg/kg 200 10/03/09 07:05 7439-89-609/29/09 10:38472 236
Lead 2700 mg/kg 200 10/03/09 07:05 7439-92-109/29/09 10:380.94 0.47
Manganese 10800 mg/kg 1000 10/05/09 13:22 7439-96-509/29/09 10:3823.6 11.8
Zinc 4230 mg/kg 1000 10/05/09 13:22 7440-66-609/29/09 10:38236 118

Dry Weight Analytical Method: % Moisture

Percent Moisture 8.6 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.4 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 186 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.060 % (w/w) 1 09/30/09 17:240.050
Sulfur, HNO3 Extractable 12.4 % (w/w) 1 09/30/09 17:240.050
Sulfur, Hot Water Extractable 1.1 % (w/w) 1 09/30/09 17:240.050
Sulfur, Residual 0.13 % (w/w) 1 09/30/09 17:240.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -209 tons/1000 1 10/02/09 14:030.0
Acid Potential 394 tons/1000 1 10/02/09 14:030.50
Lime Requirement 493 tons/1000 1 10/02/09 14:030.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 14:030.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.4 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-6 5' Lab ID: 10112795003 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

6.0 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 13.7 % (w/w) 1 09/30/09 17:210.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 4970 mg/kg 1 09/24/09 10:40 7440-44-01960 549
Total Organic Carbon 3060 mg/kg 1 09/24/09 10:46 7440-44-02040 571
Mean Total Organic Carbon 4030 mg/kg 1 09/24/09 10:46 7440-44-0 23M,8M2000 560
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-6 6' Lab ID: 10112795004 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 0.32 mg/L 1 10/02/09 00:58 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 00:58 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.033 mg/L 1 10/02/09 00:58 7440-43-909/30/09 17:310.00050 0.00050
Copper 0.0051 mg/L 1 10/02/09 00:58 7440-50-809/30/09 17:310.0050 0.0050
Iron 0.28 mg/L 1 10/02/09 00:58 7439-89-609/30/09 17:310.025 0.025
Lead 0.0047 mg/L 1 10/02/09 00:58 7439-92-1 B+09/30/09 17:310.0015 0.0015
Manganese 16.0 mg/L 1 10/02/09 00:58 7439-96-509/30/09 17:310.0025 0.0025
Zinc 4.0 mg/L 1 10/02/09 00:58 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 17500 mg/kg 200 10/03/09 07:09 7429-90-509/29/09 10:3836.2 18.1
Arsenic 27.9 mg/kg 200 10/03/09 07:09 7440-38-209/29/09 10:384.5 2.3
Cadmium 5.2 mg/kg 200 10/03/09 07:09 7440-43-909/29/09 10:380.91 0.45
Copper 118 mg/kg 200 10/03/09 07:09 7440-50-809/29/09 10:384.5 2.3
Iron 29600 mg/kg 200 10/03/09 07:09 7439-89-609/29/09 10:38453 226
Lead 183 mg/kg 200 10/03/09 07:09 7439-92-109/29/09 10:380.91 0.45
Manganese 1840 mg/kg 200 10/03/09 07:09 7439-96-509/29/09 10:384.5 2.3
Zinc 1020 mg/kg 200 10/05/09 13:26 7440-66-609/29/09 10:3845.3 22.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 13.0 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.7 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 2.3 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.010J % (w/w) 1 09/30/09 17:420.050
Sulfur, HNO3 Extractable 0.30 % (w/w) 1 09/30/09 17:420.050
Sulfur, Hot Water Extractable 0.29 % (w/w) 1 09/30/09 17:420.050
Sulfur, Residual 0.0J % (w/w) 1 09/30/09 17:420.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -7.1 tons/1000 1 10/02/09 14:030.0
Acid Potential 9.5 tons/1000 1 10/02/09 14:030.50
Lime Requirement 15 tons/1000 1 10/02/09 14:030.0
SMP Lime Requirement 2.4 tons/1000 1 10/02/09 14:030.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.6 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-6 6' Lab ID: 10112795004 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

9.4 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.59 % (w/w) 1 09/30/09 17:420.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 9240 mg/kg 1 09/24/09 10:54 7440-44-01920 538
Total Organic Carbon 8970 mg/kg 1 09/24/09 10:59 7440-44-01960 549
Mean Total Organic Carbon 9110 mg/kg 1 09/24/09 10:59 7440-44-0 27M,3M1940 544
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-6 6 1/2' Lab ID: 10112795005 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum <0.10 mg/L 1 10/02/09 01:02 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 01:02 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.040 mg/L 1 10/02/09 01:02 7440-43-909/30/09 17:310.00050 0.00050
Copper <0.0050 mg/L 1 10/02/09 01:02 7440-50-809/30/09 17:310.0050 0.0050
Iron 0.026 mg/L 1 10/02/09 01:02 7439-89-609/30/09 17:310.025 0.025
Lead 0.0020 mg/L 1 10/02/09 01:02 7439-92-1 B+09/30/09 17:310.0015 0.0015
Manganese 19.7 mg/L 1 10/02/09 01:02 7439-96-509/30/09 17:310.0025 0.0025
Zinc 3.7 mg/L 1 10/02/09 01:02 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 17100 mg/kg 200 10/03/09 07:23 7429-90-509/29/09 10:3839.0 19.5
Arsenic 53.6 mg/kg 200 10/03/09 07:23 7440-38-209/29/09 10:384.9 2.4
Cadmium 4.0 mg/kg 200 10/03/09 07:23 7440-43-909/29/09 10:380.97 0.49
Copper 215 mg/kg 200 10/03/09 07:23 7440-50-809/29/09 10:384.9 2.4
Iron 37200 mg/kg 200 10/03/09 07:23 7439-89-609/29/09 10:38487 244
Lead 300 mg/kg 200 10/03/09 07:23 7439-92-109/29/09 10:380.97 0.49
Manganese 1850 mg/kg 200 10/03/09 07:23 7439-96-509/29/09 10:384.9 2.4
Zinc 1030 mg/kg 200 10/05/09 13:18 7440-66-609/29/09 10:3848.7 24.4

Dry Weight Analytical Method: % Moisture

Percent Moisture 14.5 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 5.5 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 12 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.22 % (w/w) 1 09/30/09 17:530.050
Sulfur, HNO3 Extractable 1.2 % (w/w) 1 09/30/09 17:530.050
Sulfur, Hot Water Extractable 0.48 % (w/w) 1 09/30/09 17:530.050
Sulfur, Residual 0.010J % (w/w) 1 09/30/09 17:530.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -30 tons/1000 1 10/02/09 14:040.0
Acid Potential 42 tons/1000 1 10/02/09 14:040.50
Lime Requirement 57 tons/1000 1 10/02/09 14:040.0
SMP Lime Requirement 3.1 tons/1000 1 10/02/09 14:040.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.5 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-6 6 1/2' Lab ID: 10112795005 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

8.2 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 1.9 % (w/w) 1 09/30/09 17:530.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 6000 mg/kg 1 09/24/09 11:04 7440-44-01960 549
Total Organic Carbon 8120 mg/kg 1 09/24/09 11:08 7440-44-01890 528
Mean Total Organic Carbon 7080 mg/kg 1 09/24/09 11:08 7440-44-0 1M,29M1920 538
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-7 7 1/2' Lab ID: 10112795006 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum <0.10 mg/L 1 10/02/09 01:07 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 01:07 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.0076 mg/L 1 10/02/09 01:07 7440-43-909/30/09 17:310.00050 0.00050
Copper 0.024 mg/L 1 10/02/09 01:07 7440-50-809/30/09 17:310.0050 0.0050
Iron 0.029 mg/L 1 10/02/09 01:07 7439-89-609/30/09 17:310.025 0.025
Lead 0.0015 mg/L 1 10/02/09 01:07 7439-92-1 B+09/30/09 17:310.0015 0.0015
Manganese 3.4 mg/L 1 10/02/09 01:07 7439-96-509/30/09 17:310.0025 0.0025
Zinc 0.94 mg/L 1 10/02/09 01:07 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 10900 mg/kg 200 10/03/09 07:27 7429-90-509/29/09 10:3840.9 20.4
Arsenic 41.3 mg/kg 200 10/03/09 07:27 7440-38-209/29/09 10:385.1 2.6
Cadmium 1.5 mg/kg 200 10/03/09 07:27 7440-43-909/29/09 10:381.0 0.51
Copper 131 mg/kg 200 10/03/09 07:27 7440-50-809/29/09 10:385.1 2.6
Iron 26800 mg/kg 200 10/03/09 07:27 7439-89-609/29/09 10:38511 256
Lead 348 mg/kg 200 10/03/09 07:27 7439-92-109/29/09 10:381.0 0.51
Manganese 1570 mg/kg 200 10/03/09 07:27 7439-96-509/29/09 10:385.1 2.6
Zinc 463 mg/kg 200 10/05/09 13:31 7440-66-609/29/09 10:3851.1 25.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 8.6 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.5 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 2.3 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.16 % (w/w) 1 09/30/09 18:060.050
Sulfur, HNO3 Extractable 0.49 % (w/w) 1 09/30/09 18:060.050
Sulfur, Hot Water Extractable 0.25 % (w/w) 1 09/30/09 18:060.050
Sulfur, Residual 0.0J % (w/w) 1 09/30/09 18:060.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -17 tons/1000 1 10/02/09 14:040.0
Acid Potential 19 tons/1000 1 10/02/09 14:040.50
Lime Requirement 26 tons/1000 1 10/02/09 14:040.0
SMP Lime Requirement 1.8 tons/1000 1 10/02/09 14:040.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.6 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-7 7 1/2' Lab ID: 10112795006 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

4.1 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.89 % (w/w) 1 09/30/09 18:060.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 3730 mg/kg 1 09/24/09 11:41 7440-44-01890 528
Total Organic Carbon 5760 mg/kg 1 09/24/09 11:48 7440-44-01960 549
Mean Total Organic Carbon 4730 mg/kg 1 09/24/09 11:48 7440-44-0 17M,

28M
1920 538
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-7 8 1/2' Lab ID: 10112795007 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 0.15 mg/L 1 10/02/09 01:19 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 01:19 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.0077 mg/L 1 10/02/09 01:19 7440-43-909/30/09 17:310.00050 0.00050
Copper 0.036 mg/L 1 10/02/09 01:19 7440-50-809/30/09 17:310.0050 0.0050
Iron 0.058 mg/L 1 10/02/09 01:19 7439-89-609/30/09 17:310.025 0.025
Lead 0.0020 mg/L 1 10/02/09 01:19 7439-92-1 B+09/30/09 17:310.0015 0.0015
Manganese 3.6 mg/L 1 10/02/09 01:19 7439-96-509/30/09 17:310.0025 0.0025
Zinc 1.2 mg/L 1 10/02/09 01:19 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 11100 mg/kg 200 10/03/09 07:32 7429-90-509/29/09 10:3837.9 18.9
Arsenic 26.8 mg/kg 200 10/03/09 07:32 7440-38-209/29/09 10:384.7 2.4
Cadmium 1.4 mg/kg 200 10/03/09 07:32 7440-43-909/29/09 10:380.95 0.47
Copper 99.2 mg/kg 200 10/03/09 07:32 7440-50-809/29/09 10:384.7 2.4
Iron 24500 mg/kg 200 10/03/09 07:32 7439-89-609/29/09 10:38473 237
Lead 244 mg/kg 200 10/03/09 07:32 7439-92-109/29/09 10:380.95 0.47
Manganese 1510 mg/kg 200 10/03/09 07:32 7439-96-509/29/09 10:384.7 2.4
Zinc 351 mg/kg 200 10/03/09 20:47 7440-66-609/29/09 10:3847.3 23.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 8.9 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.0 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 1.7 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.040J % (w/w) 1 10/01/09 08:000.050
Sulfur, HNO3 Extractable 0.070 % (w/w) 1 10/01/09 08:000.050
Sulfur, Hot Water Extractable 0.10 % (w/w) 1 10/01/09 08:000.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 08:000.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -1.3 tons/1000 1 10/02/09 14:040.0
Acid Potential 3.1 tons/1000 1 10/02/09 14:040.50
Lime Requirement 6.9 tons/1000 1 10/02/09 14:040.0
SMP Lime Requirement 2.4 tons/1000 1 10/02/09 14:040.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.6 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-7 8 1/2' Lab ID: 10112795007 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

5.2 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.21 % (w/w) 1 10/01/09 07:500.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 586 mg/kg 1 09/24/09 12:04 7440-44-0250 70.0
Total Organic Carbon 601 mg/kg 1 09/24/09 12:12 7440-44-0250 70.0
Mean Total Organic Carbon 593 mg/kg 1 09/24/09 12:12 7440-44-0 16M,

36M
250 70.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-1 9 1/2' Lab ID: 10112795008 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.23 mg/L 1 10/01/09 10:47 7429-90-509/29/09 17:240.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 10:47 7440-38-209/29/09 17:240.0050 0.0050
Cadmium 0.012 mg/L 1 10/01/09 10:47 7440-43-909/29/09 17:240.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 10:47 7440-50-809/29/09 17:240.0050 0.0050
Iron 0.57 mg/L 1 10/01/09 10:47 7439-89-609/29/09 17:240.025 0.025
Lead 0.053 mg/L 1 10/01/09 10:47 7439-92-109/29/09 17:240.0015 0.0015
Manganese 4.5 mg/L 1 10/01/09 10:47 7439-96-509/29/09 17:240.0025 0.0025
Zinc 0.11 mg/L 1 10/01/09 10:47 7440-66-609/29/09 17:240.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 7150 mg/kg 200 10/03/09 07:36 7429-90-509/29/09 10:3841.4 20.7
Arsenic 166 mg/kg 200 10/03/09 07:36 7440-38-209/29/09 10:385.2 2.6
Cadmium 20.5 mg/kg 200 10/03/09 07:36 7440-43-909/29/09 10:381.0 0.52
Copper 1280 mg/kg 200 10/03/09 07:36 7440-50-809/29/09 10:385.2 2.6
Iron 66200 mg/kg 200 10/03/09 07:36 7439-89-609/29/09 10:38517 259
Lead 4030 mg/kg 200 10/03/09 07:36 7439-92-109/29/09 10:381.0 0.52
Manganese 4600 mg/kg 200 10/03/09 07:36 7439-96-509/29/09 10:385.2 2.6
Zinc 3570 mg/kg 200 10/03/09 20:51 7440-66-609/29/09 10:3851.7 25.9

Dry Weight Analytical Method: % Moisture

Percent Moisture 9.7 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.7 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 56 tons/1000 1 10/02/09 15:470.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.56 % (w/w) 1 10/01/09 10:000.050
Sulfur, HNO3 Extractable 2.9 % (w/w) 1 10/01/09 10:000.050
Sulfur, Hot Water Extractable 1.2 % (w/w) 1 10/01/09 10:000.050
Sulfur, Residual 0.030J % (w/w) 1 10/01/09 10:000.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -48 tons/1000 1 10/02/09 15:570.0
Acid Potential 104 tons/1000 1 10/02/09 15:570.50
Lime Requirement 130 tons/1000 1 10/02/09 15:570.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 15:570.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.1 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-1 9 1/2' Lab ID: 10112795008 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

6.7 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 4.7 % (w/w) 1 10/01/09 09:500.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 4920 mg/kg 1 09/24/09 12:19 7440-44-0962 269
Total Organic Carbon 6190 mg/kg 1 09/24/09 12:28 7440-44-0980 275
Mean Total Organic Carbon 5550 mg/kg 1 09/24/09 12:28 7440-44-0 2M,31M971 272
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-1 10' Lab ID: 10112795009 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.22 mg/L 1 10/01/09 11:11 7429-90-509/29/09 17:240.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 11:11 7440-38-209/29/09 17:240.0050 0.0050
Cadmium 0.012 mg/L 1 10/01/09 11:11 7440-43-909/29/09 17:240.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 11:11 7440-50-809/29/09 17:240.0050 0.0050
Iron 0.19 mg/L 1 10/01/09 11:11 7439-89-609/29/09 17:240.025 0.025
Lead 0.0035 mg/L 1 10/01/09 11:11 7439-92-109/29/09 17:240.0015 0.0015
Manganese 2.7 mg/L 1 10/01/09 11:11 7439-96-509/29/09 17:240.0025 0.0025
Zinc 1.3 mg/L 1 10/01/09 11:11 7440-66-609/29/09 17:240.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 14700 mg/kg 200 10/03/09 07:40 7429-90-509/29/09 10:3833.6 16.8
Arsenic 34.4 mg/kg 200 10/03/09 07:40 7440-38-209/29/09 10:384.2 2.1
Cadmium 3.2 mg/kg 200 10/03/09 07:40 7440-43-909/29/09 10:380.84 0.42
Copper 135 mg/kg 200 10/03/09 07:40 7440-50-809/29/09 10:384.2 2.1
Iron 27600 mg/kg 200 10/03/09 07:40 7439-89-609/29/09 10:38420 210
Lead 404 mg/kg 200 10/03/09 07:40 7439-92-109/29/09 10:380.84 0.42
Manganese 2190 mg/kg 200 10/03/09 07:40 7439-96-509/29/09 10:384.2 2.1
Zinc 716 mg/kg 200 10/03/09 20:55 7440-66-609/29/09 10:3842.0 21.0

Dry Weight Analytical Method: % Moisture

Percent Moisture 11.1 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.6 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 2.3 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.040J % (w/w) 1 10/01/09 08:100.050
Sulfur, HNO3 Extractable 0.090 % (w/w) 1 10/01/09 08:100.050
Sulfur, Hot Water Extractable 0.14 % (w/w) 1 10/01/09 08:100.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 08:100.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -1.5 tons/1000 1 10/02/09 14:050.0
Acid Potential 3.8 tons/1000 1 10/02/09 14:050.50
Lime Requirement 12 tons/1000 1 10/02/09 14:050.0
SMP Lime Requirement 6.1 tons/1000 1 10/02/09 14:050.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.1 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-1 10' Lab ID: 10112795009 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

4.8 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.27 % (w/w) 1 10/01/09 08:100.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1600 mg/kg 1 09/24/09 12:33 7440-44-0962 269
Total Organic Carbon 1710 mg/kg 1 09/24/09 12:42 7440-44-0990 277
Mean Total Organic Carbon 1660 mg/kg 1 09/24/09 12:42 7440-44-0 21M,9M976 273

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 11/10/2009 10:18 AM Page 47 of 97

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-1 16' Lab ID: 10112795010 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.31 mg/L 1 10/01/09 11:17 7429-90-509/29/09 17:240.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 11:17 7440-38-209/29/09 17:240.0050 0.0050
Cadmium 0.0011 mg/L 1 10/01/09 11:17 7440-43-909/29/09 17:240.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 11:17 7440-50-809/29/09 17:240.0050 0.0050
Iron 0.27 mg/L 1 10/01/09 11:17 7439-89-609/29/09 17:240.025 0.025
Lead 0.0037 mg/L 1 10/01/09 11:17 7439-92-109/29/09 17:240.0015 0.0015
Manganese 0.63 mg/L 1 10/01/09 11:17 7439-96-509/29/09 17:240.0025 0.0025
Zinc 0.036 mg/L 1 10/01/09 11:17 7440-66-609/29/09 17:240.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 11200 mg/kg 200 10/03/09 07:45 7429-90-509/29/09 10:3836.8 18.4
Arsenic 25.9 mg/kg 200 10/03/09 07:45 7440-38-209/29/09 10:384.6 2.3
Cadmium 3.9 mg/kg 200 10/03/09 07:45 7440-43-909/29/09 10:380.92 0.46
Copper 76.1 mg/kg 200 10/03/09 07:45 7440-50-809/29/09 10:384.6 2.3
Iron 24100 mg/kg 200 10/03/09 07:45 7439-89-609/29/09 10:38460 230
Lead 231 mg/kg 200 10/03/09 07:45 7439-92-109/29/09 10:380.92 0.46
Manganese 1200 mg/kg 200 10/03/09 07:45 7439-96-509/29/09 10:384.6 2.3
Zinc 787 mg/kg 200 10/03/09 21:00 7440-66-609/29/09 10:3846.0 23.0

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.2 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.4 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 3.8 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.030J % (w/w) 1 10/01/09 08:260.050
Sulfur, HNO3 Extractable 0.15 % (w/w) 1 10/01/09 08:260.050
Sulfur, Hot Water Extractable 0.28 % (w/w) 1 10/01/09 08:260.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 08:260.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -1.4 tons/1000 1 10/02/09 14:050.0
Acid Potential 5.2 tons/1000 1 10/02/09 14:050.50
Lime Requirement 9.4 tons/1000 1 10/02/09 14:050.0
SMP Lime Requirement 2.4 tons/1000 1 10/02/09 14:050.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.6 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-1 16' Lab ID: 10112795010 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

6.9 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.45 % (w/w) 1 10/01/09 08:120.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1590 mg/kg 1 09/24/09 12:48 7440-44-0980 275
Total Organic Carbon 1310 mg/kg 1 09/24/09 13:05 7440-44-0990 277
Mean Total Organic Carbon 1450 mg/kg 1 09/24/09 13:05 7440-44-0 38M,6M985 276
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-2 4 1/2-5' Lab ID: 10112795011 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.11 mg/L 1 10/01/09 11:23 7429-90-509/29/09 17:240.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 11:23 7440-38-209/29/09 17:240.0050 0.0050
Cadmium 0.016 mg/L 1 10/01/09 11:23 7440-43-909/29/09 17:240.00050 0.00050
Copper 0.074 mg/L 1 10/01/09 11:23 7440-50-809/29/09 17:240.0050 0.0050
Iron 0.11 mg/L 1 10/01/09 11:23 7439-89-609/29/09 17:240.025 0.025
Lead 0.0032 mg/L 1 10/01/09 11:23 7439-92-109/29/09 17:240.0015 0.0015
Manganese 1.5 mg/L 1 10/01/09 11:23 7439-96-509/29/09 17:240.0025 0.0025
Zinc 2.1 mg/L 1 10/01/09 11:23 7440-66-609/29/09 17:240.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 9790 mg/kg 200 10/03/09 07:49 7429-90-5 M109/29/09 10:3836.1 18.0
Arsenic 30.3 mg/kg 200 10/03/09 07:49 7440-38-209/29/09 10:384.5 2.3
Cadmium 1.8 mg/kg 200 10/03/09 07:49 7440-43-909/29/09 10:380.90 0.45
Copper 69.5 mg/kg 200 10/03/09 07:49 7440-50-8 M109/29/09 10:384.5 2.3
Iron 22300 mg/kg 200 10/03/09 07:49 7439-89-609/29/09 10:38451 225
Lead 56.9 mg/kg 200 10/03/09 07:49 7439-92-1 M109/29/09 10:380.90 0.45
Manganese 903 mg/kg 200 10/03/09 07:49 7439-96-5 M109/29/09 10:384.5 2.3
Zinc 346 mg/kg 200 10/03/09 21:04 7440-66-6 M109/29/09 10:3845.1 22.5

Dry Weight Analytical Method: % Moisture

Percent Moisture 6.8 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 3.7 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential <0.5 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.040J % (w/w) 1 10/01/09 08:360.050
Sulfur, HNO3 Extractable 0.0J % (w/w) 1 10/01/09 08:360.050
Sulfur, Hot Water Extractable 0.11 % (w/w) 1 10/01/09 08:360.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 08:360.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -1.1 tons/1000 1 10/02/09 14:060.0
Acid Potential 1.1 tons/1000 1 10/02/09 14:060.50
Lime Requirement 8.0 tons/1000 1 10/02/09 14:060.0
SMP Lime Requirement 5.3 tons/1000 1 10/02/09 14:060.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.2 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-2 4 1/2-5' Lab ID: 10112795011 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

4.0 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.15 % (w/w) 1 10/01/09 08:280.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1790 mg/kg 1 09/24/09 16:49 7440-44-0990 277
Total Organic Carbon 1320 mg/kg 1 09/24/09 16:56 7440-44-01010 283
Mean Total Organic Carbon 1560 mg/kg 1 09/24/09 16:56 7440-44-0 32M,

7M,M0
1000 280
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-2 5 1/2' Lab ID: 10112795012 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.16 mg/L 1 10/01/09 11:29 7429-90-509/29/09 17:240.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 11:29 7440-38-209/29/09 17:240.0050 0.0050
Cadmium 0.0057 mg/L 1 10/01/09 11:29 7440-43-909/29/09 17:240.00050 0.00050
Copper <0.0050 mg/L 1 10/01/09 11:29 7440-50-809/29/09 17:240.0050 0.0050
Iron 0.13 mg/L 1 10/01/09 11:29 7439-89-609/29/09 17:240.025 0.025
Lead 0.0019 mg/L 1 10/01/09 11:29 7439-92-109/29/09 17:240.0015 0.0015
Manganese 0.74 mg/L 1 10/01/09 11:29 7439-96-509/29/09 17:240.0025 0.0025
Zinc 0.76 mg/L 1 10/01/09 11:29 7440-66-609/29/09 17:240.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 8720 mg/kg 200 10/03/09 07:58 7429-90-509/29/09 10:3833.0 16.5
Arsenic 28.3 mg/kg 200 10/03/09 07:58 7440-38-209/29/09 10:384.1 2.1
Cadmium 1.3 mg/kg 200 10/03/09 07:58 7440-43-909/29/09 10:380.83 0.41
Copper 47.7 mg/kg 200 10/03/09 07:58 7440-50-809/29/09 10:384.1 2.1
Iron 20700 mg/kg 200 10/03/09 07:58 7439-89-609/29/09 10:38413 206
Lead 49.0 mg/kg 200 10/03/09 07:58 7439-92-109/29/09 10:380.83 0.41
Manganese 604 mg/kg 200 10/03/09 07:58 7439-96-509/29/09 10:384.1 2.1
Zinc 312 mg/kg 200 10/03/09 21:13 7440-66-609/29/09 10:3841.3 20.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 7.5 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.3 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 25 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.010J % (w/w) 1 10/01/09 08:450.050
Sulfur, HNO3 Extractable 0.0J % (w/w) 1 10/01/09 08:450.050
Sulfur, Hot Water Extractable 0.080 % (w/w) 1 10/01/09 08:450.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 08:450.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 25 tons/1000 1 10/02/09 14:060.0
Acid Potential 0.31 tons/1000 1 10/02/09 14:060.50
Lime Requirement 6.1 tons/1000 1 10/02/09 14:060.0
SMP Lime Requirement 4.6 tons/1000 1 10/02/09 14:060.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.3 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-2 5 1/2' Lab ID: 10112795012 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

2.7 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.090 % (w/w) 1 10/01/09 08:380.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 4730 mg/kg 1 09/24/09 17:40 7440-44-0971 272
Total Organic Carbon 1930 mg/kg 1 09/24/09 17:45 7440-44-0971 272
Mean Total Organic Carbon 3330 mg/kg 1 09/24/09 17:45 7440-44-0 13M,

25M
971 272
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-2 6' Lab ID: 10112795013 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/29/09 13:45

Aluminum 0.19 mg/L 1 10/01/09 11:35 7429-90-509/29/09 17:240.10 0.10
Arsenic <0.0050 mg/L 1 10/01/09 11:35 7440-38-209/29/09 17:240.0050 0.0050
Cadmium 0.021 mg/L 1 10/01/09 11:35 7440-43-909/29/09 17:240.00050 0.00050
Copper 0.15 mg/L 1 10/01/09 11:35 7440-50-809/29/09 17:240.0050 0.0050
Iron 0.25 mg/L 1 10/01/09 11:35 7439-89-609/29/09 17:240.025 0.025
Lead 0.0021 mg/L 1 10/01/09 11:35 7439-92-109/29/09 17:240.0015 0.0015
Manganese 1.8 mg/L 1 10/01/09 11:35 7439-96-509/29/09 17:240.0025 0.0025
Zinc 3.2 mg/L 1 10/01/09 11:35 7440-66-609/29/09 17:240.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 6810 mg/kg 200 10/03/09 08:02 7429-90-509/29/09 10:3836.7 18.4
Arsenic 17.2 mg/kg 200 10/03/09 08:02 7440-38-209/29/09 10:384.6 2.3
Cadmium 1.3 mg/kg 200 10/03/09 08:02 7440-43-909/29/09 10:380.92 0.46
Copper 57.5 mg/kg 200 10/03/09 08:02 7440-50-809/29/09 10:384.6 2.3
Iron 17400 mg/kg 200 10/03/09 08:02 7439-89-609/29/09 10:38459 230
Lead 33.8 mg/kg 200 10/03/09 21:17 7439-92-109/29/09 10:380.92 0.46
Manganese 484 mg/kg 200 10/03/09 08:02 7439-96-509/29/09 10:384.6 2.3
Zinc 300 mg/kg 200 10/03/09 21:17 7440-66-609/29/09 10:3845.9 23.0

Dry Weight Analytical Method: % Moisture

Percent Moisture 7.7 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 3.8 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential <0.5 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.010J % (w/w) 1 10/01/09 09:270.050
Sulfur, HNO3 Extractable 0.0J % (w/w) 1 10/01/09 09:270.050
Sulfur, Hot Water Extractable 0.080 % (w/w) 1 10/01/09 09:270.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 09:270.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -0.31 tons/1000 1 10/02/09 14:060.0
Acid Potential 0.31 tons/1000 1 10/02/09 14:060.50
Lime Requirement 4.2 tons/1000 1 10/02/09 14:060.0
SMP Lime Requirement 3.1 tons/1000 1 10/02/09 14:060.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.5 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-2 6' Lab ID: 10112795013 Collected: 09/08/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

4.2 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.090 % (w/w) 1 10/01/09 08:520.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 546 mg/kg 1 09/24/09 17:54 7440-44-0248 69.5
Total Organic Carbon 581 mg/kg 1 09/24/09 18:00 7440-44-0252 70.5
Mean Total Organic Carbon 564 mg/kg 1 09/24/09 18:00 7440-44-0 14M,

37M
250 70.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-3 7' Lab ID: 10112795014 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum <0.10 mg/L 1 10/02/09 01:24 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 01:24 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.012 mg/L 1 10/02/09 01:24 7440-43-909/30/09 17:310.00050 0.00050
Copper <0.0050 mg/L 1 10/02/09 01:24 7440-50-809/30/09 17:310.0050 0.0050
Iron 0.047 mg/L 1 10/02/09 01:24 7439-89-609/30/09 17:310.025 0.025
Lead <0.0015 mg/L 1 10/02/09 01:24 7439-92-109/30/09 17:310.0015 0.0015
Manganese 21.4 mg/L 5 10/02/09 11:55 7439-96-509/30/09 17:310.012 0.012
Zinc 1.5 mg/L 1 10/02/09 01:24 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 8990 mg/kg 200 10/03/09 08:16 7429-90-509/29/09 10:3842.0 21.0
Arsenic 96.5 mg/kg 200 10/03/09 08:16 7440-38-209/29/09 10:385.2 2.6
Cadmium 4.6 mg/kg 200 10/03/09 08:16 7440-43-909/29/09 10:381.0 0.52
Copper 253 mg/kg 200 10/03/09 08:16 7440-50-809/29/09 10:385.2 2.6
Iron 54900 mg/kg 200 10/03/09 08:16 7439-89-609/29/09 10:38525 262
Lead 587 mg/kg 200 10/03/09 08:16 7439-92-109/29/09 10:381.0 0.52
Manganese 2770 mg/kg 200 10/03/09 08:16 7439-96-509/29/09 10:385.2 2.6
Zinc 1260 mg/kg 200 10/03/09 21:22 7440-66-609/29/09 10:3852.5 26.2

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.9 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.5 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 26 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.75 % (w/w) 1 10/01/09 09:470.050
Sulfur, HNO3 Extractable 1.9 % (w/w) 1 10/01/09 09:470.050
Sulfur, Hot Water Extractable 0.43 % (w/w) 1 10/01/09 09:470.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 09:470.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -50 tons/1000 1 10/02/09 14:070.0
Acid Potential 76 tons/1000 1 10/02/09 14:070.50
Lime Requirement 96 tons/1000 1 10/02/09 14:070.0
SMP Lime Requirement 0.3 tons/1000 1 10/02/09 14:070.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.9 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-MHTP-3 7' Lab ID: 10112795014 Collected: 09/09/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

8.8 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 3.1 % (w/w) 1 10/01/09 09:310.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 2920 mg/kg 1 09/24/09 18:05 7440-44-0962 269
Total Organic Carbon 3420 mg/kg 1 09/24/09 18:12 7440-44-0943 264
Mean Total Organic Carbon 3170 mg/kg 1 09/24/09 18:12 7440-44-0 18M,

30M
952 267
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-9 8-9 1/2' Lab ID: 10112795015 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 98.0 mg/L 1 10/02/09 01:29 7429-90-509/30/09 17:310.10 0.10
Arsenic 0.058 mg/L 1 10/02/09 01:29 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.0028 mg/L 1 10/02/09 01:29 7440-43-909/30/09 17:310.00050 0.00050
Copper 3.1 mg/L 1 10/02/09 01:29 7440-50-809/30/09 17:310.0050 0.0050
Iron 128 mg/L 1 10/02/09 01:29 7439-89-609/30/09 17:310.025 0.025
Lead 5.3 mg/L 1 10/02/09 01:29 7439-92-109/30/09 17:310.0015 0.0015
Manganese 0.69 mg/L 1 10/02/09 01:29 7439-96-509/30/09 17:310.0025 0.0025
Zinc 1.6 mg/L 1 10/02/09 01:29 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 42200 mg/kg 200 10/03/09 08:20 7429-90-509/29/09 10:3840.9 20.4
Arsenic 49.8 mg/kg 200 10/03/09 08:20 7440-38-209/29/09 10:385.1 2.6
Cadmium 1.5 mg/kg 200 10/03/09 08:20 7440-43-909/29/09 10:381.0 0.51
Copper 1830 mg/kg 200 10/03/09 08:20 7440-50-809/29/09 10:385.1 2.6
Iron 92800 mg/kg 200 10/03/09 08:20 7439-89-609/29/09 10:38511 256
Lead 5490 mg/kg 400 10/03/09 21:26 7439-92-109/29/09 10:382.0 1.0
Manganese 651 mg/kg 200 10/03/09 08:20 7439-96-509/29/09 10:385.1 2.6
Zinc 626 mg/kg 400 10/03/09 21:26 7440-66-609/29/09 10:38102 51.1

Dry Weight Analytical Method: % Moisture

Percent Moisture 18.5 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 4.6 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 5.9 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.060 % (w/w) 1 10/01/09 10:090.050
Sulfur, HNO3 Extractable 0.040J % (w/w) 1 10/01/09 10:090.050
Sulfur, Hot Water Extractable 0.0J % (w/w) 1 10/01/09 10:090.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 10:090.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 3.6 tons/1000 1 10/02/09 14:070.0
Acid Potential 2.3 tons/1000 1 10/02/09 14:070.50
Lime Requirement 2.8 tons/1000 1 10/02/09 14:070.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 14:070.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-9 8-9 1/2' Lab ID: 10112795015 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.65 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.090 % (w/w) 1 10/01/09 10:010.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1280 mg/kg 1 09/24/09 18:17 7440-44-0980 275
Total Organic Carbon 1200 mg/kg 1 09/24/09 18:22 7440-44-0962 269
Mean Total Organic Carbon 1240 mg/kg 1 09/24/09 18:22 7440-44-0 38M,4M971 272
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-9 17' Lab ID: 10112795016 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 12.5 mg/L 1 10/02/09 01:34 7429-90-509/30/09 17:310.10 0.10
Arsenic 0.16 mg/L 1 10/02/09 01:34 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.0034 mg/L 1 10/02/09 01:34 7440-43-909/30/09 17:310.00050 0.00050
Copper 0.41 mg/L 1 10/02/09 01:34 7440-50-809/30/09 17:310.0050 0.0050
Iron 48.5 mg/L 1 10/02/09 01:34 7439-89-609/30/09 17:310.025 0.025
Lead 6.8 mg/L 1 10/02/09 01:34 7439-92-109/30/09 17:310.0015 0.0015
Manganese 0.052 mg/L 1 10/02/09 01:34 7439-96-509/30/09 17:310.0025 0.0025
Zinc 0.52 mg/L 1 10/02/09 01:34 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 6020 mg/kg 200 10/03/09 08:24 7429-90-509/29/09 10:3840.0 20.0
Arsenic 82.8 mg/kg 200 10/03/09 08:24 7440-38-209/29/09 10:385.0 2.5
Cadmium 3.8 mg/kg 200 10/03/09 08:24 7440-43-909/29/09 10:381.0 0.50
Copper 1060 mg/kg 200 10/03/09 08:24 7440-50-809/29/09 10:385.0 2.5
Iron 162000 mg/kg 200 10/03/09 08:24 7439-89-609/29/09 10:38501 250
Lead 5880 mg/kg 500 10/05/09 13:35 7439-92-109/29/09 10:382.5 1.3
Manganese 79.9 mg/kg 200 10/03/09 08:24 7439-96-509/29/09 10:385.0 2.5
Zinc 763 mg/kg 500 10/05/09 13:35 7440-66-609/29/09 10:38125 62.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 15.4 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.6 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 1.5 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.19 % (w/w) 1 10/01/09 10:550.050
Sulfur, HNO3 Extractable 0.11 % (w/w) 1 10/01/09 10:550.050
Sulfur, Hot Water Extractable 0.10 % (w/w) 1 10/01/09 10:550.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 10:550.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -6.4 tons/1000 1 10/02/09 14:080.0
Acid Potential 7.9 tons/1000 1 10/02/09 14:080.50
Lime Requirement 9.9 tons/1000 1 10/02/09 14:080.0
SMP Lime Requirement 0 tons/1000 1 10/02/09 14:080.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.1 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-9 17' Lab ID: 10112795016 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.29 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.40 % (w/w) 1 10/01/09 10:470.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 400 mg/kg 1 09/24/09 18:34 7440-44-0251 70.4
Total Organic Carbon 420 mg/kg 1 09/24/09 18:38 7440-44-0251 70.2
Mean Total Organic Carbon 410 mg/kg 1 09/24/09 18:38 7440-44-0 11M,

35M
251 70.3
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-8 1 1/2' Lab ID: 10112795017 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 35.1 mg/L 1 10/02/09 01:41 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 01:41 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.00064 mg/L 1 10/02/09 01:41 7440-43-909/30/09 17:310.00050 0.00050
Copper 0.23 mg/L 1 10/02/09 01:41 7440-50-809/30/09 17:310.0050 0.0050
Iron 39.5 mg/L 1 10/02/09 01:41 7439-89-609/30/09 17:310.025 0.025
Lead 0.082 mg/L 1 10/02/09 01:41 7439-92-109/30/09 17:310.0015 0.0015
Manganese 0.94 mg/L 1 10/02/09 01:41 7439-96-509/30/09 17:310.0025 0.0025
Zinc 0.37 mg/L 1 10/02/09 01:41 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 26000 mg/kg 200 10/03/09 08:29 7429-90-509/29/09 10:3842.3 21.1
Arsenic 10.9 mg/kg 200 10/03/09 08:29 7440-38-209/29/09 10:385.3 2.6
Cadmium 1.2 mg/kg 200 10/03/09 08:29 7440-43-909/29/09 10:381.1 0.53
Copper 383 mg/kg 200 10/03/09 08:29 7440-50-809/29/09 10:385.3 2.6
Iron 75000 mg/kg 200 10/03/09 08:29 7439-89-609/29/09 10:38528 264
Lead 105 mg/kg 200 10/03/09 08:29 7439-92-109/29/09 10:381.1 0.53
Manganese 1180 mg/kg 200 10/03/09 08:29 7439-96-509/29/09 10:385.3 2.6
Zinc 463 mg/kg 200 10/03/09 21:48 7440-66-609/29/09 10:3852.8 26.4

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.7 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.5 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 7.2 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.0J % (w/w) 1 10/01/09 11:050.050
Sulfur, HNO3 Extractable 0.010J % (w/w) 1 10/01/09 11:050.050
Sulfur, Hot Water Extractable 0.0J % (w/w) 1 10/01/09 11:050.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 11:050.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 6.7 tons/1000 1 10/02/09 14:080.0
Acid Potential 0.47 tons/1000 1 10/02/09 14:080.50
Lime Requirement 2.8 tons/1000 1 10/02/09 14:080.0
SMP Lime Requirement 1.8 tons/1000 1 10/02/09 14:080.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.7 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-8 1 1/2' Lab ID: 10112795017 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.53 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/01/09 10:570.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 7760 mg/kg 1 09/24/09 19:16 7440-44-0971 272
Total Organic Carbon 7920 mg/kg 1 09/24/09 19:32 7440-44-01030 289
Mean Total Organic Carbon 7840 mg/kg 1 09/24/09 19:32 7440-44-0 20M,

34M
1000 280
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-2 3' Lab ID: 10112795018 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 13.2 mg/L 1 10/02/09 01:46 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 01:46 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.023 mg/L 1 10/02/09 01:46 7440-43-909/30/09 17:310.00050 0.00050
Copper 0.44 mg/L 1 10/02/09 01:46 7440-50-809/30/09 17:310.0050 0.0050
Iron 17.8 mg/L 1 10/02/09 01:46 7439-89-609/30/09 17:310.025 0.025
Lead 0.29 mg/L 1 10/02/09 01:46 7439-92-109/30/09 17:310.0015 0.0015
Manganese 8.0 mg/L 1 10/02/09 01:46 7439-96-509/30/09 17:310.0025 0.0025
Zinc 0.77 mg/L 1 10/02/09 01:46 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 27400 mg/kg 200 10/03/09 08:33 7429-90-509/29/09 10:3840.6 20.3
Arsenic 25.9 mg/kg 200 10/03/09 08:33 7440-38-209/29/09 10:385.1 2.5
Cadmium 78.3 mg/kg 200 10/03/09 08:33 7440-43-909/29/09 10:381.0 0.51
Copper 1670 mg/kg 200 10/03/09 08:33 7440-50-809/29/09 10:385.1 2.5
Iron 81400 mg/kg 200 10/03/09 08:33 7439-89-609/29/09 10:38508 254
Lead 778 mg/kg 200 10/03/09 08:33 7439-92-109/29/09 10:381.0 0.51
Manganese 28300 mg/kg 2500 10/05/09 13:39 7439-96-509/29/09 10:3863.4 31.7
Zinc 2730 mg/kg 200 10/03/09 21:53 7440-66-609/29/09 10:3850.8 25.4

Dry Weight Analytical Method: % Moisture

Percent Moisture 12.8 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.0 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 14 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.010J % (w/w) 1 10/01/09 11:200.050
Sulfur, HNO3 Extractable 0.0090J % (w/w) 1 10/01/09 11:200.050
Sulfur, Hot Water Extractable 0.0J % (w/w) 1 10/01/09 11:200.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 11:200.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 14 tons/1000 1 10/02/09 14:080.0
Acid Potential 0.49 tons/1000 1 10/02/09 14:080.50
Lime Requirement 5.5 tons/1000 1 10/02/09 14:080.0
SMP Lime Requirement 3.9 tons/1000 1 10/02/09 14:080.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.4 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-2 3' Lab ID: 10112795018 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.10 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/01/09 11:060.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1930 mg/kg 1 09/24/09 19:36 7440-44-0962 269
Total Organic Carbon 2590 mg/kg 1 09/24/09 19:41 7440-44-01000 280
Mean Total Organic Carbon 2250 mg/kg 1 09/24/09 19:41 7440-44-0 38M,5M980 275
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-6 2' Lab ID: 10112795019 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 13.8 mg/L 1 10/02/09 01:50 7429-90-5 M009/30/09 17:310.10 0.10
Arsenic 0.0054 mg/L 1 10/02/09 01:50 7440-38-209/30/09 17:310.0050 0.0050
Cadmium <0.00050 mg/L 1 10/02/09 01:50 7440-43-909/30/09 17:310.00050 0.00050
Copper 0.13 mg/L 1 10/02/09 01:50 7440-50-809/30/09 17:310.0050 0.0050
Iron 18.0 mg/L 1 10/02/09 01:50 7439-89-609/30/09 17:310.025 0.025
Lead 0.52 mg/L 1 10/02/09 01:50 7439-92-109/30/09 17:310.0015 0.0015
Manganese 0.16 mg/L 1 10/02/09 01:50 7439-96-509/30/09 17:310.0025 0.0025
Zinc 0.090 mg/L 1 10/02/09 01:50 7440-66-6 B+09/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 22700 mg/kg 200 10/03/09 08:37 7429-90-509/29/09 10:3842.1 21.0
Arsenic 24.2 mg/kg 200 10/03/09 08:37 7440-38-209/29/09 10:385.3 2.6
Cadmium 0.61J mg/kg 200 10/03/09 08:37 7440-43-909/29/09 10:381.1 0.53
Copper 415 mg/kg 200 10/03/09 08:37 7440-50-809/29/09 10:385.3 2.6
Iron 70400 mg/kg 200 10/03/09 08:37 7439-89-609/29/09 10:38526 263
Lead 719 mg/kg 200 10/03/09 08:37 7439-92-109/29/09 10:381.1 0.53
Manganese 433 mg/kg 200 10/03/09 08:37 7439-96-509/29/09 10:385.3 2.6
Zinc 107 mg/kg 200 10/03/09 21:57 7440-66-609/29/09 10:3852.6 26.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 7.7 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 5.6 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 1.5 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.015J % (w/w) 1 10/01/09 11:310.050
Sulfur, HNO3 Extractable 0.016J % (w/w) 1 10/01/09 11:310.050
Sulfur, Hot Water Extractable 0.0J % (w/w) 1 10/01/09 11:310.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 11:310.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 0.62 tons/1000 1 10/02/09 14:100.0
Acid Potential 0.86 tons/1000 1 10/02/09 14:100.50
Lime Requirement 6.0 tons/1000 1 10/02/09 14:100.0
SMP Lime Requirement 3.9 tons/1000 1 10/02/09 14:100.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.4 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-6 2' Lab ID: 10112795019 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.20 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/01/09 11:220.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 6960 mg/kg 1 09/24/09 19:46 7440-44-01000 280
Total Organic Carbon 7250 mg/kg 1 09/24/09 19:51 7440-44-01010 283
Mean Total Organic Carbon 7110 mg/kg 1 09/24/09 19:51 7440-44-0 15M,

33M
1010 281
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-6 6' Lab ID: 10112795020 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 48.1 mg/L 1 10/02/09 01:59 7429-90-509/30/09 17:310.10 0.10
Arsenic <0.0050 mg/L 1 10/02/09 01:59 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.00052 mg/L 1 10/02/09 01:59 7440-43-909/30/09 17:310.00050 0.00050
Copper 0.73 mg/L 1 10/02/09 01:59 7440-50-809/30/09 17:310.0050 0.0050
Iron 36.8 mg/L 1 10/02/09 01:59 7439-89-609/30/09 17:310.025 0.025
Lead 0.31 mg/L 1 10/02/09 01:59 7439-92-109/30/09 17:310.0015 0.0015
Manganese 0.71 mg/L 1 10/02/09 01:59 7439-96-509/30/09 17:310.0025 0.0025
Zinc 0.13 mg/L 1 10/02/09 01:59 7440-66-6 B+09/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 58000 mg/kg 10000 09/30/09 13:19 7429-90-509/27/09 15:211910 954
Arsenic 10.5 mg/kg 20 09/30/09 02:53 7440-38-209/27/09 15:210.48 0.24
Cadmium 0.67 mg/kg 20 09/30/09 02:53 7440-43-909/27/09 15:210.095 0.048
Copper 1250 mg/kg 1000 09/30/09 13:14 7440-50-809/27/09 15:2123.8 11.9
Iron 89900 mg/kg 1000 09/30/09 13:14 7439-89-609/27/09 15:212380 1190
Lead 152 mg/kg 20 09/30/09 02:53 7439-92-109/27/09 15:210.095 0.048
Manganese 1130 mg/kg 1000 09/30/09 13:14 7439-96-509/27/09 15:2123.8 11.9
Zinc 116 mg/kg 20 09/30/09 02:53 7440-66-609/27/09 15:214.8 2.4

Dry Weight Analytical Method: % Moisture

Percent Moisture 16.8 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.4 Std. Units 1 09/27/09 11:450.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 2.5 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.010J % (w/w) 1 10/01/09 11:420.050
Sulfur, HNO3 Extractable 0.010J % (w/w) 1 10/01/09 11:420.050
Sulfur, Hot Water Extractable 0.0J % (w/w) 1 10/01/09 11:420.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 11:420.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 2.0 tons/1000 1 10/02/09 14:100.0
Acid Potential 0.55 tons/1000 1 10/02/09 14:100.50
Lime Requirement 5.6 tons/1000 1 10/02/09 14:100.0
SMP Lime Requirement 3.9 tons/1000 1 10/02/09 14:100.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.4 Std. Units 1 09/30/09 00:000.10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 11/10/2009 10:18 AM Page 68 of 97

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-6 6' Lab ID: 10112795020 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.069 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/01/09 11:330.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1800 mg/kg 1 09/24/09 19:56 7440-44-0952 267
Total Organic Carbon 1710 mg/kg 1 09/24/09 20:02 7440-44-0917 257
Mean Total Organic Carbon 1760 mg/kg 1 09/24/09 20:02 7440-44-0 32M,9M935 262
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-7 6' Lab ID: 10112795021 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 09/30/09 14:27

Aluminum 39.8 mg/L 1 10/02/09 02:03 7429-90-5 M009/30/09 17:310.10 0.10
Arsenic 0.095 mg/L 1 10/02/09 02:03 7440-38-209/30/09 17:310.0050 0.0050
Cadmium 0.0042 mg/L 1 10/02/09 02:03 7440-43-909/30/09 17:310.00050 0.00050
Copper 0.74 mg/L 1 10/02/09 02:03 7440-50-809/30/09 17:310.0050 0.0050
Iron 90.7 mg/L 1 10/02/09 02:03 7439-89-609/30/09 17:310.025 0.025
Lead 2.5 mg/L 1 10/02/09 02:03 7439-92-109/30/09 17:310.0015 0.0015
Manganese 0.071 mg/L 1 10/02/09 02:03 7439-96-509/30/09 17:310.0025 0.0025
Zinc 1.0 mg/L 1 10/02/09 02:03 7440-66-609/30/09 17:310.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 9510 mg/kg 1000 09/30/09 13:24 7429-90-509/27/09 15:21217 109
Arsenic 98.3 mg/kg 20 09/30/09 03:02 7440-38-209/27/09 15:210.54 0.27
Cadmium 1.7 mg/kg 20 09/30/09 03:02 7440-43-909/27/09 15:210.11 0.054
Copper 1420 mg/kg 100 09/30/09 03:06 7440-50-809/27/09 15:212.7 1.4
Iron 89800 mg/kg 1000 09/30/09 13:24 7439-89-609/27/09 15:212720 1360
Lead 2200 mg/kg 1000 09/30/09 13:24 7439-92-109/27/09 15:215.4 2.7
Manganese 58.4 mg/kg 1000 09/30/09 13:24 7439-96-5 D309/27/09 15:2127.2 13.6
Zinc 551 mg/kg 100 09/30/09 03:06 7440-66-609/27/09 15:2127.2 13.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 17.1 % 1 09/30/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.3 Std. Units 1 09/27/09 12:050.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential <0.5 tons/1000 1 10/01/09 00:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.080 % (w/w) 1 10/01/09 12:020.050
Sulfur, HNO3 Extractable 0.010J % (w/w) 1 10/01/09 12:020.050
Sulfur, Hot Water Extractable 0.010J % (w/w) 1 10/01/09 12:020.050
Sulfur, Residual 0.0J % (w/w) 1 10/01/09 12:020.050

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -2.2 tons/1000 1 10/02/09 00:000.0
Acid Potential 2.23 tons/1000 1 10/02/09 00:000.50
Lime Requirement 3.16 tons/1000 1 10/02/09 00:000.0
SMP Lime Requirement 0.3 tons/1000 1 10/02/09 00:000.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.9 Std. Units 1 09/30/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Sample: 09-PMTP-7 6' Lab ID: 10112795021 Collected: 09/11/09 00:00 Received: 09/18/09 10:30 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.43 mmhos/cm 1 09/30/09 13:450.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.10 % (w/w) 1 10/01/09 11:500.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 711 mg/kg 1 09/24/09 20:12 7440-44-0249 69.8
Total Organic Carbon 656 mg/kg 1 09/24/09 20:16 7440-44-0251 70.2
Mean Total Organic Carbon 684 mg/kg 1 09/24/09 20:16 7440-44-0 19M,

26M
250 70.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17342
EPA 3050

EPA 6020
6020 MET

Associated Lab Samples: 10112795020, 10112795021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 682643

Associated Lab Samples: 10112795020, 10112795021

Matrix: Solid

Analyzed

Aluminum mg/kg <1.7 3.4 CU09/30/09 02:25
Arsenic mg/kg <0.21 0.43 09/30/09 02:25
Cadmium mg/kg <0.043 0.085 09/30/09 02:25
Copper mg/kg <0.21 0.43 09/30/09 02:25
Iron mg/kg <21.4 42.7 09/30/09 02:25
Lead mg/kg <0.043 0.085 09/30/09 02:25
Manganese mg/kg <0.21 0.43 09/30/09 02:25
Zinc mg/kg <2.1 4.3 09/30/09 02:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

682644LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/kg 18.9 CH17.7 107 75-125
Arsenic mg/kg 16.617.7 94 75-125
Cadmium mg/kg 17.017.7 96 75-125
Copper mg/kg 17.717.7 100 75-125
Iron mg/kg 230221 104 75-125
Lead mg/kg 17.417.7 99 75-125
Manganese mg/kg 17.517.7 99 75-125
Zinc mg/kg 16.417.7 93 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

682645MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112793020

682646

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/kg CH,E,
M0

15.2 -1232 70-1307453 14 2017.79950 9760 11300

Arsenic mg/kg M015.2 -25 70-130-67 19 2017.750.3 46.5 38.4
Cadmium mg/kg 15.2 84 70-13084 12 2017.73.6 16.4 18.4
Copper mg/kg M0,R115.2 -245 70-130-342 27 2017.7135 98.1 74.8
Iron mg/kg E,M0191 -8091 70-130-7525 6 2022235900 20500 19300
Lead mg/kg M0,R115.2 -2602 70-130-2585 36 2017.7595 198 137
Manganese mg/kg E,M015.2 -7300 70-130-7299 16 2017.72310 1190 1010
Zinc mg/kg E,M0,

R1
15.2 -5357 70-130-5955 71 2017.71270 451 214
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2906
ASA 10-3.3

ASA 10-3.3
ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013, 10112795014,
10112795015, 10112795016, 10112795017, 10112795018, 10112795019, 10112795020, 10112795021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 688526

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013, 10112795014,
10112795015, 10112795016, 10112795017, 10112795018, 10112795019, 10112795020, 10112795021

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 09/30/09 13:45

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

688527LABORATORY CONTROL SAMPLE:
LCSSpike

Sp.Conductance Saturated Paste mmhos/cm 1.61.3 126 53-147

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795003
689688SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 6.0 0 206.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795020
689689SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 0.14 R168 200.069
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17521
EPA 3010

EPA 6010
6010 MET SPLP

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795014, 10112795015, 10112795016, 10112795017, 10112795018, 10112795019, 10112795020,
10112795021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 689527

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795014, 10112795015, 10112795016, 10112795017, 10112795018, 10112795019, 10112795020,
10112795021

Matrix: Water

Analyzed

Aluminum mg/L <0.10 0.10 10/02/09 00:21
Arsenic mg/L <0.0050 0.0050 10/02/09 00:21
Cadmium mg/L <0.00050 0.00050 10/02/09 00:21
Copper mg/L <0.0050 0.0050 10/02/09 00:21
Iron mg/L <0.025 0.025 10/02/09 00:21
Lead mg/L 0.0025 0.0015 B+10/02/09 00:21
Manganese mg/L 0.0025 0.0025 P810/02/09 00:21
Zinc mg/L 0.025 0.010 B+10/02/09 00:21

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

689528LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 9.910 99 80-120
Arsenic mg/L 1.01 100 80-120
Cadmium mg/L 1.01 102 80-120
Copper mg/L 1.01 102 80-120
Iron mg/L 9.910 99 80-120
Lead mg/L 1.01 100 80-120
Manganese mg/L 1.01 103 80-120
Zinc mg/L 1.01 104 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

689529MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112795001

689530

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L 10 102 75-125102 0 30100.25 10.5 10.4
Arsenic mg/L 1 101 75-125102 0 301<0.0050 1.0 1.0
Cadmium mg/L 1 103 75-125104 0 3010.084 1.1 1.1
Copper mg/L 1 104 75-125104 0 301<0.0050 1.0 1.0
Iron mg/L 10 99 75-12599 0 30100.16 10.1 10.1
Lead mg/L 1 98 75-12598 0 3010.0050 0.99 0.99
Manganese mg/L P61 18 75-12526 0 30130.4 30.6 30.7
Zinc mg/L 1 77 75-12579 0 30111.2 12.0 12.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

689531MATRIX SPIKE SAMPLE:
MSSpike

Result
10112795019

Aluminum mg/L 28.6 M010 147 75-12513.8
Arsenic mg/L 1.01 100 75-1250.0054
Cadmium mg/L 1.01 103 75-125<0.00050
Copper mg/L 1.21 105 75-1250.13
Iron mg/L 29.110 112 75-12518.0
Lead mg/L 1.61 104 75-1250.52
Manganese mg/L 1.21 103 75-1250.16
Zinc mg/L 1.11 103 75-1250.090
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17507
% Moisture

% Moisture
Dry Weight/Percent Moisture

Associated Lab Samples: 10112795021

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795021
689104SAMPLE DUPLICATE:

Percent Moisture % 15.6 9 3017.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113430005
689105SAMPLE DUPLICATE:

Percent Moisture % 22.3 1 3022.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17506
% Moisture

% Moisture
Dry Weight/Percent Moisture

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013, 10112795014,
10112795015, 10112795016, 10112795017, 10112795018, 10112795019, 10112795020

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795001
689100SAMPLE DUPLICATE:

Percent Moisture % 23.0 7 3021.5

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795020
689101SAMPLE DUPLICATE:

Percent Moisture % 16.5 2 3016.8
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2929
Modified Sobek 7

Modified Sobek 7
Sobek SMP Buffer pH

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013, 10112795014,
10112795015, 10112795016, 10112795017, 10112795018, 10112795019, 10112795020

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795001
689805SAMPLE DUPLICATE:

SMP Buffer pH Std. Units 6.1 0 206.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795011
689806SAMPLE DUPLICATE:

SMP Buffer pH Std. Units 6.2 0 206.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/4767
EPA 9060 Modified

EPA 9060 Modified
9060 TOC Average

Associated Lab Samples: 10112795011, 10112795012, 10112795013, 10112795014, 10112795015, 10112795016, 10112795017,
10112795018, 10112795019, 10112795020, 10112795021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 210963

Associated Lab Samples: 10112795011, 10112795012, 10112795013, 10112795014, 10112795015, 10112795016, 10112795017,
10112795018, 10112795019, 10112795020, 10112795021

Matrix: Solid

Analyzed

Mean Total Organic Carbon mg/kg <70.0 250 09/24/09 16:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

210964LABORATORY CONTROL SAMPLE:
LCSSpike

Mean Total Organic Carbon mg/kg 9231000 92 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

210965MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112795011

210966

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg M02000 119 50-150154 15 3019701560 3930 4580

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

210967MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112795016

210968

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 503 66 50-150100 21 30504410 742 916
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17500
EPA 3010

EPA 6010
6010 MET SPLP

Associated Lab Samples: 10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 688682

Associated Lab Samples: 10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013

Matrix: Water

Analyzed

Aluminum mg/L <0.10 0.10 10/01/09 10:37
Arsenic mg/L <0.0050 0.0050 10/01/09 10:37
Cadmium mg/L <0.00050 0.00050 10/01/09 10:37
Copper mg/L <0.0050 0.0050 10/01/09 10:37
Iron mg/L <0.025 0.025 10/01/09 10:37
Lead mg/L <0.0015 0.0015 10/01/09 10:37
Manganese mg/L <0.0025 0.0025 10/01/09 10:37
Zinc mg/L <0.010 0.010 10/01/09 10:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

688683LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 8.910 89 80-120
Arsenic mg/L 1.11 106 80-120
Cadmium mg/L 1.01 101 80-120
Copper mg/L 0.981 98 80-120
Iron mg/L 9.610 96 80-120
Lead mg/L 1.01 102 80-120
Manganese mg/L 0.981 98 80-120
Zinc mg/L 1.01 104 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

688684MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112795008

688685

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L 10 86 75-12589 3 30100.23 8.8 9.1
Arsenic mg/L 1 112 75-125113 1 301<0.0050 1.1 1.1
Cadmium mg/L 1 102 75-125102 0 3010.012 1.0 1.0
Copper mg/L 1 101 75-125100 1 301<0.0050 1.0 1.0
Iron mg/L 10 92 75-12596 4 30100.57 9.7 10.1
Lead mg/L 1 106 75-125106 1 3010.053 1.1 1.1
Manganese mg/L 1 106 75-125112 1 3014.5 5.6 5.7
Zinc mg/L 1 108 75-125109 1 3010.11 1.2 1.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/4763
EPA 9060 Modified

EPA 9060 Modified
9060 TOC Average

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 210931

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010

Matrix: Solid

Analyzed

Mean Total Organic Carbon mg/kg <70.0 250 09/24/09 08:51

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

210932LABORATORY CONTROL SAMPLE:
LCSSpike

Mean Total Organic Carbon mg/kg 10001000 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

210933MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

4022862006

210934

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 3810 82 50-150124 21 3036702860 5970 7400

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

210935MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112795005

210936

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 4120 110 50-150124 5 3041707080 11600 12200
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17341
EPA 3050

EPA 6020
6020 MET

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 682638

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013, 10112795014,
10112795015, 10112795016, 10112795017, 10112795018, 10112795019

Matrix: Solid

Analyzed

Aluminum mg/kg <1.9 3.7 10/05/09 10:48
Arsenic mg/kg <0.23 0.47 10/03/09 06:39
Cadmium mg/kg <0.047 0.093 10/03/09 06:39
Copper mg/kg <0.23 0.47 10/05/09 10:48
Iron mg/kg <23.4 46.7 10/05/09 10:48
Lead mg/kg 0.13 0.093 P810/05/09 10:48
Manganese mg/kg <0.23 0.47 10/05/09 10:48
Zinc mg/kg 7.9 4.7 P810/05/09 10:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

682639LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/kg 15.119.4 78 75-125
Arsenic mg/kg 18.919.4 97 75-125
Cadmium mg/kg 19.619.4 101 75-125
Copper mg/kg 20.219.4 104 75-125
Iron mg/kg 240243 99 75-125
Lead mg/kg 19.319.4 100 75-125
Manganese mg/kg 20.019.4 103 75-125
Zinc mg/kg 19.919.4 103 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

682640MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10112795001

682641

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/kg M121.5 10117 70-13016507 4 202129000 31200 32500
Arsenic mg/kg 21.5 101 70-130129 9 202136.9 58.7 64.0
Cadmium mg/kg 21.5 99 70-130106 2 202122.4 43.7 44.7
Copper mg/kg M121.5 222 70-130221 1 2021125 173 171
Iron mg/kg M1270 407 70-1301498 9 2026430300 31400 34200
Lead mg/kg 21.5 118 70-13070 3 2021310 335 325
Manganese mg/kg M121.5 -1933 70-130-1607 2 20215130 4710 4790
Zinc mg/kg M121.5 1141 70-130-829 14 20213060 3310 2890
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

682642MATRIX SPIKE SAMPLE:
MSSpike

Result
10112795011

Aluminum mg/kg 12600 M116.6 16787 70-1309790
Arsenic mg/kg 48.816.6 112 70-13030.3
Cadmium mg/kg 20.116.6 110 70-1301.8
Copper mg/kg 102 M116.6 194 70-13069.5
Iron mg/kg 22500208 118 70-13022300
Lead mg/kg 81.9 M116.6 150 70-13056.9
Manganese mg/kg 820 M116.6 -498 70-130903
Zinc mg/kg 430 M116.6 506 70-130346
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2864
ASA 103.2

ASA 103.2
ASA 103.2 pH saturated paste

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013, 10112795014,
10112795015, 10112795016, 10112795017, 10112795018, 10112795019, 10112795020

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795003
685577SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 6.4 1 36.4

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795020
685578SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 6.4 1 36.4
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2920
LECO

LECO
Sulfur Analysis Montana

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013, 10112795014,
10112795015, 10112795016, 10112795017, 10112795018, 10112795019, 10112795020, 10112795021

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 688894

Associated Lab Samples: 10112795001, 10112795002, 10112795003, 10112795004, 10112795005, 10112795006, 10112795007,
10112795008, 10112795009, 10112795010, 10112795011, 10112795012, 10112795013, 10112795014,
10112795015, 10112795016, 10112795017, 10112795018, 10112795019, 10112795020, 10112795021

Matrix: Solid

Analyzed

Sulfur % (w/w) <0.037 0.050 09/30/09 15:41

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795003
688895SAMPLE DUPLICATE:

Sulfur % (w/w) 14.3 5 2013.7

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795013
688896SAMPLE DUPLICATE:

Sulfur % (w/w) 0.087 12 200.090
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2930
Modified Sobek 7

Modified Sobek 7
Sobek SMP Buffer pH

Associated Lab Samples: 10112795021

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10112795021
689820SAMPLE DUPLICATE:

SMP Buffer pH Std. Units 6.9 0 206.9
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QUALIFIERS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS
Total Carbon result of

3070 mg/Kg,

MDL 566 mg/Kg,

RDL 2020 mg/Kg.

10M

Total Carbon result of

368 mg/Kg,

MDL 70.3 mg/Kg,

RDL 251 mg/Kg.

11M

Total Carbon result of

44500 mg/Kg,

MDL 2240 mg/Kg,

RDL 8000 mg/Kg.

12M

Total Carbon result of

5670 mg/Kg,

MDL 283 mg/Kg,

RDL 1010 mg/Kg.

13M

Total Carbon result of

629 mg/Kg,

MDL 70.5 mg/Kg,

RDL 252 mg/Kg.

14M
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QUALIFIERS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

ANALYTE QUALIFIERS
Total Carbon result of

6320 mg/Kg,

MDL 280 mg/Kg,

RDL 1000 mg/Kg.

15M

Total Carbon result of

808 mg/Kg,

MDL 70.4 mg/Kg,

RDL 252 mg/Kg.

16M

Total Carbon result of

8130 mg/Kg,

MDL 544 mg/Kg,

RDL 1940 mg/Kg.

17M

Total Carbon result of

8590 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.

18M

Total Carbon result of

952 mg/Kg,

MDL 70.2 mg/Kg,

RDL 251 mg/Kg.

19M

Total Carbon result of

10600 mg/Kg,

MDL 577 mg/Kg,

RDL 2060 mg/Kg.

1M

Total Carbon result of

9520 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.

20M

Total Inorganic Carbon result of

1040 mg/Kg,

MDL 280 mg/Kg,

RDL 1000 mg/Kg.

21M

Total Inorganic Carbon result of

2100 mg/Kg,

MDL 589 mg/Kg,

RDL 2100 mg/Kg.

22M
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QUALIFIERS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

ANALYTE QUALIFIERS
Total Inorganic Carbon result of

22900 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.

23M

Total Inorganic Carbon result of

23300 mg/Kg,

MDL 2240 mg/Kg,

RDL 8000 mg/Kg.

24M

Total Inorganic Carbon result of

2340 mg/Kg,

MDL 283 mg/Kg,

RDL 1010 mg/Kg.

25M

Total Inorganic Carbon result of

268 mg/Kg,

MDL 70.2 mg/Kg,

RDL 251 mg/Kg.

26M

Total Inorganic Carbon result of

3090 mg/Kg,

MDL 544 mg/Kg,

RDL 1940 mg/Kg.

27M

Total Inorganic Carbon result of

3400 mg/Kg,

MDL 544 mg/Kg,

RDL 1940 mg/Kg.

28M

Total Inorganic Carbon result of

3520 mg/Kg,

MDL 577 mg/Kg,

RDL 2060 mg/Kg.

29M

Total Carbon result of

12000 mg/Kg,

MDL 571 mg/Kg,

RDL 2040 mg/Kg.

2M

Total Inorganic Carbon result of

5420 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.

30M
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QUALIFIERS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

ANALYTE QUALIFIERS
Total Inorganic Carbon result of

6450 mg/Kg,

MDL 571 mg/Kg,

RDL 2040 mg/Kg.

31M

Total Inorganic Carbon result of

<1000 mg/Kg,

MDL 280 mg/Kg,

RDL 1000 mg/Kg.

32M

Total Inorganic Carbon result of

<1000 mg/Kg,

MDL 281 mg/Kg,

RDL 1000 mg/Kg.

33M

Total Inorganic Carbon result of

<2000 mg/Kg,

MDL 560 mg/Kg,

RDL 2000 mg/Kg.

34M

Total Inorganic Carbon result of

<251 mg/Kg,

MDL 70.3 mg/Kg,

RDL 251 mg/Kg.

35M

Total Inorganic Carbon result of

<252 mg/Kg,

MDL 70.4 mg/Kg,

RDL 252 mg/Kg.

36M

Total Inorganic Carbon result of

<252 mg/Kg,

MDL 70.5 mg/Kg,

RDL 252 mg/Kg.

37M

Total Inorganic Carbon result of

<985 mg/Kg,

MDL 276 mg/Kg,

RDL 985 mg/Kg.

38M

Total Carbon result of

12200 mg/Kg,

MDL 544 mg/Kg,

RDL 1940 mg/Kg.

3M
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QUALIFIERS

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

ANALYTE QUALIFIERS
Total Carbon result of

1650 mg/Kg,

MDL 276 mg/Kg,

RDL 985 mg/Kg.

4M

Total Carbon result of

1860 mg/Kg,

MDL 276 mg/Kg,

RDL 985 mg/Kg.

5M

Total Carbon result of

2120 mg/Kg,

MDL 276 mg/Kg,

RDL 985 mg/Kg.

6M

Total Carbon result of

2510 mg/Kg,

MDL 275 mg/Kg,

RDL 980 mg/Kg.

7M

Total Carbon result of

26900 mg/Kg,

MDL 320 mg/Kg,

RDL 1143 mg/Kg.

8M

Total Carbon result of

2700 mg/Kg,

MDL 280 mg/Kg,

RDL 1000 mg/Kg.

9M

Analyte was detected in the associated method blank as well as in the sample.B+
The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
high.

CH

The continuing calibration for this compound is outside of Pace Analytical acceptance limits. Analyte presence below
reporting limits in associated samples. Results unaffected by high bias.

CU

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Analyte concentration exceeded the calibration range. The reported result is estimated.E
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than
the blank or were below the reporting limit.

P8

RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10112795001 WETA/476309-MHTP-5 6 1/2' EPA 9060 Modified
10112795002 WETA/476309-MHTP-5 7' EPA 9060 Modified
10112795003 WETA/476309-MHTP-6 5' EPA 9060 Modified
10112795004 WETA/476309-MHTP-6 6' EPA 9060 Modified
10112795005 WETA/476309-MHTP-6 6 1/2' EPA 9060 Modified
10112795006 WETA/476309-MHTP-7 7 1/2' EPA 9060 Modified
10112795007 WETA/476309-MHTP-7 8 1/2' EPA 9060 Modified
10112795008 WETA/476309-MHTP-1 9 1/2' EPA 9060 Modified
10112795009 WETA/476309-MHTP-1 10' EPA 9060 Modified
10112795010 WETA/476309-MHTP-1 16' EPA 9060 Modified

10112795001 WETA/476409-MHTP-5 6 1/2' EPA 9060 Modified
10112795002 WETA/476409-MHTP-5 7' EPA 9060 Modified
10112795003 WETA/476409-MHTP-6 5' EPA 9060 Modified
10112795004 WETA/476409-MHTP-6 6' EPA 9060 Modified
10112795005 WETA/476409-MHTP-6 6 1/2' EPA 9060 Modified
10112795006 WETA/476409-MHTP-7 7 1/2' EPA 9060 Modified
10112795007 WETA/476409-MHTP-7 8 1/2' EPA 9060 Modified
10112795008 WETA/476409-MHTP-1 9 1/2' EPA 9060 Modified
10112795009 WETA/476409-MHTP-1 10' EPA 9060 Modified
10112795010 WETA/476409-MHTP-1 16' EPA 9060 Modified

10112795011 WETA/476709-MHTP-2 4 1/2-5' EPA 9060 Modified
10112795012 WETA/476709-MHTP-2 5 1/2' EPA 9060 Modified
10112795013 WETA/476709-MHTP-2 6' EPA 9060 Modified
10112795014 WETA/476709-MHTP-3 7' EPA 9060 Modified
10112795015 WETA/476709-PMTP-9 8-9 1/2' EPA 9060 Modified
10112795016 WETA/476709-PMTP-9 17' EPA 9060 Modified
10112795017 WETA/476709-PMTP-8 1 1/2' EPA 9060 Modified
10112795018 WETA/476709-PMTP-2 3' EPA 9060 Modified
10112795019 WETA/476709-PMTP-6 2' EPA 9060 Modified
10112795020 WETA/476709-PMTP-6 6' EPA 9060 Modified
10112795021 WETA/476709-PMTP-7 6' EPA 9060 Modified

10112795011 WETA/476809-MHTP-2 4 1/2-5' EPA 9060 Modified
10112795012 WETA/476809-MHTP-2 5 1/2' EPA 9060 Modified
10112795013 WETA/476809-MHTP-2 6' EPA 9060 Modified
10112795014 WETA/476809-MHTP-3 7' EPA 9060 Modified
10112795015 WETA/476809-PMTP-9 8-9 1/2' EPA 9060 Modified
10112795016 WETA/476809-PMTP-9 17' EPA 9060 Modified
10112795017 WETA/476809-PMTP-8 1 1/2' EPA 9060 Modified
10112795018 WETA/476809-PMTP-2 3' EPA 9060 Modified
10112795019 WETA/476809-PMTP-6 2' EPA 9060 Modified
10112795020 WETA/476809-PMTP-6 6' EPA 9060 Modified
10112795021 WETA/476809-PMTP-7 6' EPA 9060 Modified

10112795001 MPRP/17341 ICPM/716109-MHTP-5 6 1/2' EPA 3050 EPA 6020
10112795002 MPRP/17341 ICPM/716109-MHTP-5 7' EPA 3050 EPA 6020
10112795003 MPRP/17341 ICPM/716109-MHTP-6 5' EPA 3050 EPA 6020
10112795004 MPRP/17341 ICPM/716109-MHTP-6 6' EPA 3050 EPA 6020
10112795005 MPRP/17341 ICPM/716109-MHTP-6 6 1/2' EPA 3050 EPA 6020
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10112795006 MPRP/17341 ICPM/716109-MHTP-7 7 1/2' EPA 3050 EPA 6020
10112795007 MPRP/17341 ICPM/716109-MHTP-7 8 1/2' EPA 3050 EPA 6020
10112795008 MPRP/17341 ICPM/716109-MHTP-1 9 1/2' EPA 3050 EPA 6020
10112795009 MPRP/17341 ICPM/716109-MHTP-1 10' EPA 3050 EPA 6020
10112795010 MPRP/17341 ICPM/716109-MHTP-1 16' EPA 3050 EPA 6020
10112795011 MPRP/17341 ICPM/716109-MHTP-2 4 1/2-5' EPA 3050 EPA 6020
10112795012 MPRP/17341 ICPM/716109-MHTP-2 5 1/2' EPA 3050 EPA 6020
10112795013 MPRP/17341 ICPM/716109-MHTP-2 6' EPA 3050 EPA 6020
10112795014 MPRP/17341 ICPM/716109-MHTP-3 7' EPA 3050 EPA 6020
10112795015 MPRP/17341 ICPM/716109-PMTP-9 8-9 1/2' EPA 3050 EPA 6020
10112795016 MPRP/17341 ICPM/716109-PMTP-9 17' EPA 3050 EPA 6020
10112795017 MPRP/17341 ICPM/716109-PMTP-8 1 1/2' EPA 3050 EPA 6020
10112795018 MPRP/17341 ICPM/716109-PMTP-2 3' EPA 3050 EPA 6020
10112795019 MPRP/17341 ICPM/716109-PMTP-6 2' EPA 3050 EPA 6020

10112795020 MPRP/17342 ICPM/715109-PMTP-6 6' EPA 3050 EPA 6020
10112795021 MPRP/17342 ICPM/715109-PMTP-7 6' EPA 3050 EPA 6020

10112795001 MT/286409-MHTP-5 6 1/2' ASA 103.2
10112795002 MT/286409-MHTP-5 7' ASA 103.2
10112795003 MT/286409-MHTP-6 5' ASA 103.2
10112795004 MT/286409-MHTP-6 6' ASA 103.2
10112795005 MT/286409-MHTP-6 6 1/2' ASA 103.2
10112795006 MT/286409-MHTP-7 7 1/2' ASA 103.2
10112795007 MT/286409-MHTP-7 8 1/2' ASA 103.2
10112795008 MT/286409-MHTP-1 9 1/2' ASA 103.2
10112795009 MT/286409-MHTP-1 10' ASA 103.2
10112795010 MT/286409-MHTP-1 16' ASA 103.2
10112795011 MT/286409-MHTP-2 4 1/2-5' ASA 103.2
10112795012 MT/286409-MHTP-2 5 1/2' ASA 103.2
10112795013 MT/286409-MHTP-2 6' ASA 103.2
10112795014 MT/286409-MHTP-3 7' ASA 103.2
10112795015 MT/286409-PMTP-9 8-9 1/2' ASA 103.2
10112795016 MT/286409-PMTP-9 17' ASA 103.2
10112795017 MT/286409-PMTP-8 1 1/2' ASA 103.2
10112795018 MT/286409-PMTP-2 3' ASA 103.2
10112795019 MT/286409-PMTP-6 2' ASA 103.2
10112795020 MT/286409-PMTP-6 6' ASA 103.2

10112795021 MT/289109-PMTP-7 6' ASA 103.2

10112795001 MT/290609-MHTP-5 6 1/2' ASA 10-3.3
10112795002 MT/290609-MHTP-5 7' ASA 10-3.3
10112795003 MT/290609-MHTP-6 5' ASA 10-3.3
10112795004 MT/290609-MHTP-6 6' ASA 10-3.3
10112795005 MT/290609-MHTP-6 6 1/2' ASA 10-3.3
10112795006 MT/290609-MHTP-7 7 1/2' ASA 10-3.3
10112795007 MT/290609-MHTP-7 8 1/2' ASA 10-3.3
10112795008 MT/290609-MHTP-1 9 1/2' ASA 10-3.3
10112795009 MT/290609-MHTP-1 10' ASA 10-3.3
10112795010 MT/290609-MHTP-1 16' ASA 10-3.3
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10112795011 MT/290609-MHTP-2 4 1/2-5' ASA 10-3.3
10112795012 MT/290609-MHTP-2 5 1/2' ASA 10-3.3
10112795013 MT/290609-MHTP-2 6' ASA 10-3.3
10112795014 MT/290609-MHTP-3 7' ASA 10-3.3
10112795015 MT/290609-PMTP-9 8-9 1/2' ASA 10-3.3
10112795016 MT/290609-PMTP-9 17' ASA 10-3.3
10112795017 MT/290609-PMTP-8 1 1/2' ASA 10-3.3
10112795018 MT/290609-PMTP-2 3' ASA 10-3.3
10112795019 MT/290609-PMTP-6 2' ASA 10-3.3
10112795020 MT/290609-PMTP-6 6' ASA 10-3.3
10112795021 MT/290609-PMTP-7 6' ASA 10-3.3

10112795008 MPRP/17500 ICP/793509-MHTP-1 9 1/2' EPA 3010 EPA 6010
10112795009 MPRP/17500 ICP/793509-MHTP-1 10' EPA 3010 EPA 6010
10112795010 MPRP/17500 ICP/793509-MHTP-1 16' EPA 3010 EPA 6010
10112795011 MPRP/17500 ICP/793509-MHTP-2 4 1/2-5' EPA 3010 EPA 6010
10112795012 MPRP/17500 ICP/793509-MHTP-2 5 1/2' EPA 3010 EPA 6010
10112795013 MPRP/17500 ICP/793509-MHTP-2 6' EPA 3010 EPA 6010

10112795001 MT/291809-MHTP-5 6 1/2' Modified Sobek 7
10112795002 MT/291809-MHTP-5 7' Modified Sobek 7
10112795003 MT/291809-MHTP-6 5' Modified Sobek 7
10112795004 MT/291809-MHTP-6 6' Modified Sobek 7
10112795005 MT/291809-MHTP-6 6 1/2' Modified Sobek 7
10112795006 MT/291809-MHTP-7 7 1/2' Modified Sobek 7
10112795007 MT/291809-MHTP-7 8 1/2' Modified Sobek 7
10112795008 MT/291809-MHTP-1 9 1/2' Modified Sobek 7
10112795009 MT/291809-MHTP-1 10' Modified Sobek 7
10112795010 MT/291809-MHTP-1 16' Modified Sobek 7
10112795011 MT/291809-MHTP-2 4 1/2-5' Modified Sobek 7
10112795012 MT/291809-MHTP-2 5 1/2' Modified Sobek 7
10112795013 MT/291809-MHTP-2 6' Modified Sobek 7
10112795014 MT/291809-MHTP-3 7' Modified Sobek 7
10112795015 MT/291809-PMTP-9 8-9 1/2' Modified Sobek 7
10112795016 MT/291809-PMTP-9 17' Modified Sobek 7
10112795017 MT/291809-PMTP-8 1 1/2' Modified Sobek 7
10112795018 MT/291809-PMTP-2 3' Modified Sobek 7
10112795019 MT/291809-PMTP-6 2' Modified Sobek 7
10112795020 MT/291809-PMTP-6 6' Modified Sobek 7
10112795021 MT/291809-PMTP-7 6' Modified Sobek 7

10112795001 MT/292009-MHTP-5 6 1/2' LECO
10112795002 MT/292009-MHTP-5 7' LECO
10112795003 MT/292009-MHTP-6 5' LECO
10112795004 MT/292009-MHTP-6 6' LECO
10112795005 MT/292009-MHTP-6 6 1/2' LECO
10112795006 MT/292009-MHTP-7 7 1/2' LECO
10112795007 MT/292009-MHTP-7 8 1/2' LECO
10112795008 MT/292009-MHTP-1 9 1/2' LECO
10112795009 MT/292009-MHTP-1 10' LECO
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10112795010 MT/292009-MHTP-1 16' LECO
10112795011 MT/292009-MHTP-2 4 1/2-5' LECO
10112795012 MT/292009-MHTP-2 5 1/2' LECO
10112795013 MT/292009-MHTP-2 6' LECO
10112795014 MT/292009-MHTP-3 7' LECO
10112795015 MT/292009-PMTP-9 8-9 1/2' LECO
10112795016 MT/292009-PMTP-9 17' LECO
10112795017 MT/292009-PMTP-8 1 1/2' LECO
10112795018 MT/292009-PMTP-2 3' LECO
10112795019 MT/292009-PMTP-6 2' LECO
10112795020 MT/292009-PMTP-6 6' LECO
10112795021 MT/292009-PMTP-7 6' LECO

10112795001 MPRP/1750609-MHTP-5 6 1/2' % Moisture
10112795002 MPRP/1750609-MHTP-5 7' % Moisture
10112795003 MPRP/1750609-MHTP-6 5' % Moisture
10112795004 MPRP/1750609-MHTP-6 6' % Moisture
10112795005 MPRP/1750609-MHTP-6 6 1/2' % Moisture
10112795006 MPRP/1750609-MHTP-7 7 1/2' % Moisture
10112795007 MPRP/1750609-MHTP-7 8 1/2' % Moisture
10112795008 MPRP/1750609-MHTP-1 9 1/2' % Moisture
10112795009 MPRP/1750609-MHTP-1 10' % Moisture
10112795010 MPRP/1750609-MHTP-1 16' % Moisture
10112795011 MPRP/1750609-MHTP-2 4 1/2-5' % Moisture
10112795012 MPRP/1750609-MHTP-2 5 1/2' % Moisture
10112795013 MPRP/1750609-MHTP-2 6' % Moisture
10112795014 MPRP/1750609-MHTP-3 7' % Moisture
10112795015 MPRP/1750609-PMTP-9 8-9 1/2' % Moisture
10112795016 MPRP/1750609-PMTP-9 17' % Moisture
10112795017 MPRP/1750609-PMTP-8 1 1/2' % Moisture
10112795018 MPRP/1750609-PMTP-2 3' % Moisture
10112795019 MPRP/1750609-PMTP-6 2' % Moisture
10112795020 MPRP/1750609-PMTP-6 6' % Moisture

10112795021 MPRP/1750709-PMTP-7 6' % Moisture

10112795001 MPRP/17521 ICP/794509-MHTP-5 6 1/2' EPA 3010 EPA 6010
10112795002 MPRP/17521 ICP/794509-MHTP-5 7' EPA 3010 EPA 6010
10112795003 MPRP/17521 ICP/794509-MHTP-6 5' EPA 3010 EPA 6010
10112795004 MPRP/17521 ICP/794509-MHTP-6 6' EPA 3010 EPA 6010
10112795005 MPRP/17521 ICP/794509-MHTP-6 6 1/2' EPA 3010 EPA 6010
10112795006 MPRP/17521 ICP/794509-MHTP-7 7 1/2' EPA 3010 EPA 6010
10112795007 MPRP/17521 ICP/794509-MHTP-7 8 1/2' EPA 3010 EPA 6010
10112795014 MPRP/17521 ICP/794509-MHTP-3 7' EPA 3010 EPA 6010
10112795015 MPRP/17521 ICP/794509-PMTP-9 8-9 1/2' EPA 3010 EPA 6010
10112795016 MPRP/17521 ICP/794509-PMTP-9 17' EPA 3010 EPA 6010
10112795017 MPRP/17521 ICP/794509-PMTP-8 1 1/2' EPA 3010 EPA 6010
10112795018 MPRP/17521 ICP/794509-PMTP-2 3' EPA 3010 EPA 6010
10112795019 MPRP/17521 ICP/794509-PMTP-6 2' EPA 3010 EPA 6010
10112795020 MPRP/17521 ICP/794509-PMTP-6 6' EPA 3010 EPA 6010
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10112795021 MPRP/17521 ICP/794509-PMTP-7 6' EPA 3010 EPA 6010

10112795001 MT/292909-MHTP-5 6 1/2' Modified Sobek 7
10112795002 MT/292909-MHTP-5 7' Modified Sobek 7
10112795003 MT/292909-MHTP-6 5' Modified Sobek 7
10112795004 MT/292909-MHTP-6 6' Modified Sobek 7
10112795005 MT/292909-MHTP-6 6 1/2' Modified Sobek 7
10112795006 MT/292909-MHTP-7 7 1/2' Modified Sobek 7
10112795007 MT/292909-MHTP-7 8 1/2' Modified Sobek 7
10112795008 MT/292909-MHTP-1 9 1/2' Modified Sobek 7
10112795009 MT/292909-MHTP-1 10' Modified Sobek 7
10112795010 MT/292909-MHTP-1 16' Modified Sobek 7
10112795011 MT/292909-MHTP-2 4 1/2-5' Modified Sobek 7
10112795012 MT/292909-MHTP-2 5 1/2' Modified Sobek 7
10112795013 MT/292909-MHTP-2 6' Modified Sobek 7
10112795014 MT/292909-MHTP-3 7' Modified Sobek 7
10112795015 MT/292909-PMTP-9 8-9 1/2' Modified Sobek 7
10112795016 MT/292909-PMTP-9 17' Modified Sobek 7
10112795017 MT/292909-PMTP-8 1 1/2' Modified Sobek 7
10112795018 MT/292909-PMTP-2 3' Modified Sobek 7
10112795019 MT/292909-PMTP-6 2' Modified Sobek 7
10112795020 MT/292909-PMTP-6 6' Modified Sobek 7

10112795021 MT/293009-PMTP-7 6' Modified Sobek 7

10112795001 MT/293709-MHTP-5 6 1/2' Modified Sobek 7
10112795002 MT/293709-MHTP-5 7' Modified Sobek 7
10112795003 MT/293709-MHTP-6 5' Modified Sobek 7
10112795004 MT/293709-MHTP-6 6' Modified Sobek 7
10112795005 MT/293709-MHTP-6 6 1/2' Modified Sobek 7
10112795006 MT/293709-MHTP-7 7 1/2' Modified Sobek 7
10112795007 MT/293709-MHTP-7 8 1/2' Modified Sobek 7
10112795008 MT/293709-MHTP-1 9 1/2' Modified Sobek 7
10112795009 MT/293709-MHTP-1 10' Modified Sobek 7
10112795010 MT/293709-MHTP-1 16' Modified Sobek 7
10112795011 MT/293709-MHTP-2 4 1/2-5' Modified Sobek 7
10112795012 MT/293709-MHTP-2 5 1/2' Modified Sobek 7
10112795013 MT/293709-MHTP-2 6' Modified Sobek 7
10112795014 MT/293709-MHTP-3 7' Modified Sobek 7
10112795015 MT/293709-PMTP-9 8-9 1/2' Modified Sobek 7
10112795016 MT/293709-PMTP-9 17' Modified Sobek 7
10112795017 MT/293709-PMTP-8 1 1/2' Modified Sobek 7
10112795018 MT/293709-PMTP-2 3' Modified Sobek 7
10112795019 MT/293709-PMTP-6 2' Modified Sobek 7
10112795020 MT/293709-PMTP-6 6' Modified Sobek 7
10112795021 MT/293709-PMTP-7 6' Modified Sobek 7

10112795001 MT/294709-MHTP-5 6 1/2' Modified Sobek 7
10112795002 MT/294709-MHTP-5 7' Modified Sobek 7
10112795003 MT/294709-MHTP-6 5' Modified Sobek 7
10112795004 MT/294709-MHTP-6 6' Modified Sobek 7
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10112795
UBMC- Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10112795005 MT/294709-MHTP-6 6 1/2' Modified Sobek 7
10112795006 MT/294709-MHTP-7 7 1/2' Modified Sobek 7
10112795007 MT/294709-MHTP-7 8 1/2' Modified Sobek 7
10112795008 MT/294709-MHTP-1 9 1/2' Modified Sobek 7
10112795009 MT/294709-MHTP-1 10' Modified Sobek 7
10112795010 MT/294709-MHTP-1 16' Modified Sobek 7
10112795011 MT/294709-MHTP-2 4 1/2-5' Modified Sobek 7
10112795012 MT/294709-MHTP-2 5 1/2' Modified Sobek 7
10112795013 MT/294709-MHTP-2 6' Modified Sobek 7
10112795014 MT/294709-MHTP-3 7' Modified Sobek 7
10112795015 MT/294709-PMTP-9 8-9 1/2' Modified Sobek 7
10112795016 MT/294709-PMTP-9 17' Modified Sobek 7
10112795017 MT/294709-PMTP-8 1 1/2' Modified Sobek 7
10112795018 MT/294709-PMTP-2 3' Modified Sobek 7
10112795019 MT/294709-PMTP-6 2' Modified Sobek 7
10112795020 MT/294709-PMTP-6 6' Modified Sobek 7
10112795021 MT/294709-PMTP-7 6' Modified Sobek 7
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October 14, 2009

LIMS USE: FR - SHELLIE HAALAND
LIMS OBJECT ID: 10113726

10113726
Project:
Pace Project No.:

RE:

Shellie Haaland
Montana Dept. of Environmental Qualtiy
PO Box 200901
Helena, MT 596200901

UBMC Mike Horse 09208

Dear Shellie Haaland:
Enclosed are the analytical results for sample(s) received by the laboratory on September 30, 2009.
The results relate only to the samples included in this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Denise Jensen

denise.jensen@pacelabs.com
Project Manager

Enclosures

cc: Thomas Smith, Terragraphics Environmental Engineering,
Inc.
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CERTIFICATIONS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Minnesota Certification IDs
1700 Elm Street SE, Suite 200 Minneapolis, MN  55414
Wisconsin Certification #: 999407970
Alaska Certification #: UST-078
Arizona Certification #: AZ-0014
California Certification #: 01155CA
Florida/NELAP Certification #: E87605
Illinois Certification #: 200011
Iowa Certification #: 368
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009

Maine Certification #: 2007029
Minnesota Certification #: 027-053-137
Montana Certification #: MT CERT0092
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
Oregon Certification #: MN200001
Pennsylvania Certification #: 68-00563
Washington Certification #: C754
Tennessee Certification #: 02818

Montana Certification IDs
Idaho Certification #: MT00012
EPA Region 8 Certification #: 8TMS-Q

602 South 25th Street  Billings, MT  59101
Montana Certification #: MT CERT0040

Green Bay Certification IDs
New York Certification #: 11887
New York Certification #: 11888
North Carolina Certification #: 503
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
1241 Bellevue Street  Green Bay, WI  54302

Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Minnesota Certification #: 055-999-334
Louisiana Certification #: 04168
California Certification #: 09268CA
Kentucky Certification #: 82
Kentucky Certification #: 83

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 2 of 91

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



SAMPLE SUMMARY

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID Matrix Date Collected Date Received

10113726001 09-PMTP-3 9' Solid 09/11/09 00:00 09/30/09 10:35

10113726002 09-PMTP-11 12-14' Solid 09/14/09 00:00 09/30/09 10:35

10113726003 09-PMTP-11 9-10' Solid 09/14/09 00:00 09/30/09 10:35

10113726004 09-PMTP-10 3' Solid 09/11/09 00:00 09/30/09 10:35

10113726005 09-PMTP-3 4' Solid 09/11/09 00:00 09/30/09 10:35

10113726006 09-PMTP-3 7' Solid 09/11/09 00:00 09/30/09 10:35

10113726007 09-PMTP-10 1 1/2-2 1/2' Solid 09/11/09 00:00 09/30/09 10:35

10113726008 09-MHTP-5 51/2 Solid 09/09/09 00:00 09/30/09 10:35

10113726009 09-PMTP-7 2' Solid 09/11/09 00:00 09/30/09 10:35

10113726010 09-SGTP-1 11' Solid 09/14/09 00:00 09/30/09 10:35

10113726011 09-SGTP-1 12' Solid 09/14/09 00:00 09/30/09 10:35

10113726012 09-SGTP-2 3' Solid 09/14/09 00:00 09/30/09 10:35

10113726013 09-SGTP-2 5' Solid 09/14/09 00:00 09/30/09 10:35

10113726014 09-SGTP-2 8' Solid 09/14/09 00:00 09/30/09 10:35

10113726015 09-SGTP-3 6' Solid 09/15/09 00:00 09/30/09 10:35

10113726016 09-SGTP-3 16' Solid 09/15/09 00:00 09/30/09 10:35

10113726017 09-SGTP-4 2' Solid 09/15/09 00:00 09/30/09 10:35

10113726018 09-SGTP-4 6' Solid 09/15/09 00:00 09/30/09 10:35

10113726019 09-SGTP-4 12' Solid 09/15/09 00:00 09/30/09 10:35

10113726020 09-SGTP-5 9' Solid 09/15/09 00:00 09/30/09 10:35
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10113726001 09-PMTP-3 9' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726002 09-PMTP-11 12-14' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726003 09-PMTP-11 9-10' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726004 09-PMTP-10 3' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726005 09-PMTP-3 4' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726006 09-PMTP-3 7' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726007 09-PMTP-10 1 1/2-2 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726008 09-MHTP-5 51/2 % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726009 09-PMTP-7 2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726010 09-SGTP-1 11' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726011 09-SGTP-1 12' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726012 09-SGTP-2 3' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726013 09-SGTP-2 5' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726014 09-SGTP-2 8' % Moisture 1 PASI-MJDL
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726015 09-SGTP-3 6' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726016 09-SGTP-3 16' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726017 09-SGTP-4 2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726018 09-SGTP-4 6' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726019 09-SGTP-4 12' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113726020 09-SGTP-5 9' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MCR1

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6010

Date: October 14, 2009

Description: 6010 MET ICP, SPLP

General Information:
20 samples were analyzed for EPA 6010.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/17723
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 694521)
• Zinc

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17723
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10113726001,10113726020

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 694523)

• Aluminum
• MSD  (Lab ID: 694524)

• Aluminum
P6: Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the spike
level.

• MS  (Lab ID: 694525)
• Aluminum
• Iron

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6010

Date: October 14, 2009

Description: 6010 MET ICP, SPLP

Additional Comments:
Analyte Comments:

QC Batch: MPRP/17723

• 09-MHTP-5 51/2  (Lab ID: 10113726008)
• Zinc

• 09-PMTP-10 1 1/2-2 1/2'  (Lab ID: 10113726007)
• Zinc

• 09-PMTP-10 3'  (Lab ID: 10113726004)
• Zinc

• 09-PMTP-11 12-14'  (Lab ID: 10113726002)
• Zinc

• 09-PMTP-11 9-10'  (Lab ID: 10113726003)
• Zinc

• 09-SGTP-4 12'  (Lab ID: 10113726019)
• Zinc

• 09-SGTP-4 2'  (Lab ID: 10113726017)
• Zinc

• 09-SGTP-4 6'  (Lab ID: 10113726018)
• Zinc

• 09-SGTP-5 9'  (Lab ID: 10113726020)
• Zinc
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: October 14, 2009

Description: 6020 MET ICPMS

General Information:
20 samples were analyzed for EPA 6020.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

QC Batch: MPRP/17627
IR: The internal standard recovery associated with this result exceeds the upper control limit. The reported result should be
considered an estimated value.

• 09-PMTP-11 12-14'  (Lab ID: 10113726002)
• Aluminum
• Iron
• Manganese

• 09-SGTP-3 16'  (Lab ID: 10113726016)
• Aluminum
• Iron
• Manganese

• MS  (Lab ID: 692037)
• Aluminum
• Iron
• Manganese

• MS  (Lab ID: 692039)
• Aluminum
• Iron
• Manganese

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/17627
P8: Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than the blank
or were below the reporting limit.

• BLANK  (Lab ID: 692035)
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: October 14, 2009

Description: 6020 MET ICPMS

QC Batch: MPRP/17627
P8: Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than the blank
or were below the reporting limit.

• Manganese

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17627
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10113726001,10113726011

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 692037)

• Aluminum
• Copper
• Iron
• Lead
• Manganese

• MS  (Lab ID: 692039)
• Aluminum
• Copper
• Iron
• Lead
• Manganese
• Zinc

• MSD  (Lab ID: 692038)
• Aluminum
• Copper
• Iron
• Lead
• Manganese
• Zinc

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/17627
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• 09-SGTP-1 11'  (Lab ID: 10113726010)
• Cadmium
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: October 14, 2009

Description: 6020 MET ICPMS

Analyte Comments:

QC Batch: MPRP/17627
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• 09-SGTP-2 3'  (Lab ID: 10113726012)
• Cadmium

• 09-SGTP-2 5'  (Lab ID: 10113726013)
• Cadmium

• 09-SGTP-2 8'  (Lab ID: 10113726014)
• Cadmium

• 09-SGTP-3 16'  (Lab ID: 10113726016)
• Cadmium

• 09-SGTP-3 6'  (Lab ID: 10113726015)
• Cadmium

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• 09-MHTP-5 51/2  (Lab ID: 10113726008)

• Manganese
• Lead
• Zinc

• 09-PMTP-10 3'  (Lab ID: 10113726004)
• Manganese

• MS  (Lab ID: 692037)
• Aluminum
• Iron
• Lead
• Iron

• MSD  (Lab ID: 692038)
• Aluminum
• Iron
• Lead
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

% Moisture

Date: October 14, 2009

Description: Dry Weight

General Information:
20 samples were analyzed for % Moisture.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

ASA 10-3.3

Date: October 14, 2009

Description: ASA10-3.3 Specific Conductance

General Information:
20 samples were analyzed for ASA 10-3.3.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

ASA 103.2

Date: October 14, 2009

Description: ASA 103.2 pH

General Information:
20 samples were analyzed for ASA 103.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

LECO

Date: October 14, 2009

Description: Sulfur analysis Montana

General Information:
20 samples were analyzed for LECO.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: October 14, 2009

Description: Sobek Acid Base Potential

General Information:
20 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: October 14, 2009

Description: Sobek Calculations

General Information:
20 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: October 14, 2009

Description: Sobek Extractable Sulfur

General Information:
20 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: October 14, 2009

Description: Sobek SMP Buffer pH

General Information:
20 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

General Information:
20 samples were analyzed for EPA 9060 Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/4877
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10113726011

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 216255)

• Mean Total Organic Carbon
• MSD  (Lab ID: 216256)

• Mean Total Organic Carbon

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WETA/4875
12M: Total Carbon result of 1200 mg/Kg

MDL 88.3 mg/Kg

RDL 315 mg/Kg
• 09-SGTP-1 11'  (Lab ID: 10113726010)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4875
13M: Total Carbon result of 1680 mg/Kg

MDL 142 mg/Kg

RDL 506 mg/Kg
• 09-PMTP-11 9-10'  (Lab ID: 10113726003)

• Mean Total Organic Carbon
14M: Total Carbon result of 1780 mg/Kg

MDL 70.6 mg/Kg

RDL 252 mg/Kg
• 09-PMTP-11 12-14'  (Lab ID: 10113726002)

• Mean Total Organic Carbon
15M: Total Carbon result of 1810 mg/Kg

MDL 71.5 mg/Kg

RDL 255 mg/Kg
• 09-PMTP-3 4'  (Lab ID: 10113726005)

• Mean Total Organic Carbon
16M: Total Carbon result of 2280 mg/Kg

MDL 134 mg/Kg

RDL 477 mg/Kg
• 09-PMTP-10 3'  (Lab ID: 10113726004)

• Mean Total Organic Carbon
17M: Total Carbon result of 25600 mg/Kg

MDL 1000 mg/Kg

RDL 3570 mg/Kg
• 09-MHTP-5 51/2  (Lab ID: 10113726008)

• Mean Total Organic Carbon
18M: Total Carbon result of 3280 mg/Kg

MDL 144 mg/Kg

RDL 515 mg/Kg
• 09-PMTP-7 2'  (Lab ID: 10113726009)

• Mean Total Organic Carbon
19M: Total Carbon result of 402 mg/Kg

MDL 88.3 mg/Kg

RDL 315 mg/Kg
• 09-SGTP-1 11'  (Lab ID: 10113726010)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4875
20M: Total Carbon result of 5570 mg/Kg

MDL 286 mg/Kg

RDL 1020 mg/Kg
• 09-PMTP-10 1 1/2-2 1/2'  (Lab ID: 10113726007)

• Mean Total Organic Carbon
21M: Total Carbon result of 749 mg/Kg

MDL 72.0 mg/Kg

RDL 257 mg/Kg
• 09-PMTP-3 7'  (Lab ID: 10113726006)

• Mean Total Organic Carbon
22M: Total Carbon result of 772 mg/Kg

MDL 71.5 mg/Kg

RDL 255 mg/Kg
• 09-PMTP-3 9'  (Lab ID: 10113726001)

• Mean Total Organic Carbon
32M: Total Inorganic Carbon result of 1020 mg/Kg

MDL 134 mg/Kg

RDL 477 mg/Kg
• 09-PMTP-10 3'  (Lab ID: 10113726004)

• Mean Total Organic Carbon
33M: Total Inorganic Carbon result of 1850 mg/Kg

MDL 514 mg/Kg

RDL 1840 mg/Kg
• 09-PMTP-10 1 1/2-2 1/2'  (Lab ID: 10113726007)

• Mean Total Organic Carbon
34M: Total Inorganic Carbon result of 19260 mg/Kg

MDL 1000 mg/Kg

RDL 3570 mg/Kg
• 09-MHTP-5 51/2  (Lab ID: 10113726008)

• Mean Total Organic Carbon
35M: Total Inorganic Carbon result of 268 mg/Kg

MDL 72.0 mg/Kg

RDL 257 mg/Kg
• 09-PMTP-3 7'  (Lab ID: 10113726006)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4875
36M: Total Inorganic Carbon result of 550 mg/Kg

MDL 71.5 mg/Kg

RDL 255 mg/Kg
• 09-PMTP-3 4'  (Lab ID: 10113726005)

• Mean Total Organic Carbon
37M: Total Inorganic Carbon result of 836 mg/Kg

MDL 70.9 mg/Kg

RDL 253 mg/Kg
• 09-PMTP-11 12-14'  (Lab ID: 10113726002)

• Mean Total Organic Carbon
38M: Total Inorganic Carbon result of 862 mg/Kg

MDL 142 mg/Kg

RDL 506 mg/Kg
• 09-PMTP-11 9-10'  (Lab ID: 10113726003)

• Mean Total Organic Carbon
39M: Total Inorganic Carbon result of <1000 mg/Kg

MDL 144 mg/Kg

RDL 515 mg/Kg
• 09-PMTP-3 9'  (Lab ID: 10113726001)

• Mean Total Organic Carbon
40M: Total Inorganic Carbon result of <995 mg/Kg

MDL 279 mg/Kg

RDL 995 mg/Kg
• 09-PMTP-7 2'  (Lab ID: 10113726009)

• Mean Total Organic Carbon

QC Batch: WETA/4877
10M: Total Carbon Result of 839 mg/Kg

MDL 70.2 mg/Kg

RDL 251 mg/Kg
• 09-SGTP-3 16'  (Lab ID: 10113726016)

• Mean Total Organic Carbon
11M: Total Carbon Result of 8830 mg/Kg

MDL 596 mg/Kg

RDL 2130 mg/Kg
• 09-SGTP-4 2'  (Lab ID: 10113726017)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4877
1M: Total Carbon Result of 1070 mg/Kg

MDL 70.3 mg/Kg

RDL 251 mg/Kg
• 09-SGTP-2 5'  (Lab ID: 10113726013)

• Mean Total Organic Carbon
23M: Total Inorganic Carbon Result of 1000 mg/Kg

MDL 139 mg/Kg

RDL 498 mg/Kg
• 09-SGTP-5 9'  (Lab ID: 10113726020)

• Mean Total Organic Carbon
24M: Total Inorganic Carbon Result of 314 mg/Kg

MDL 71.1 mg/Kg

RDL 254 mg/Kg
• 09-SGTP-4 6'  (Lab ID: 10113726018)

• Mean Total Organic Carbon
25M: Total Inorganic Carbon Result of 3920 mg/Kg

MDL 596 mg/Kg

RDL 2130 mg/Kg
• 09-SGTP-4 2'  (Lab ID: 10113726017)

• Mean Total Organic Carbon
26M: Total Inorganic Carbon Result of 539 mg/Kg

MDL 137 mg/Kg

RDL 489 mg/Kg
• 09-SGTP-1 12'  (Lab ID: 10113726011)

• Mean Total Organic Carbon
27M: Total Inorganic Carbon Result of <252 mg/Kg

MDL 70.5 mg/Kg

RDL 252 mg/Kg
• 09-SGTP-2 8'  (Lab ID: 10113726014)

• Mean Total Organic Carbon
28M: Total Inorganic Carbon Result of <253 mg/Kg

MDL 70.9 mg/Kg

RDL 253 mg/Kg
• 09-SGTP-2 5'  (Lab ID: 10113726013)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4877
29M: Total Inorganic Carbon Result of <253 mg/Kg

MDL 71.0 mg/Kg

RDL 253 mg/Kg
• 09-SGTP-3 16'  (Lab ID: 10113726016)

• Mean Total Organic Carbon
2M: Total Carbon Result of 1090 mg/Kg

MDL 70.2 mg/Kg

RDL 251 mg/Kg
• 09-SGTP-4 12'  (Lab ID: 10113726019)

• Mean Total Organic Carbon
30M: Total Inorganic Carbon Result of <254 mg/Kg

MDL 71.2 mg/Kg

RDL 254 mg/Kg
• 09-SGTP-2 3'  (Lab ID: 10113726012)

• Mean Total Organic Carbon
31M: Total Inorganic Carbon Result of <255 mg/Kg

MDL 71.3 mg/Kg

RDL 255 mg/Kg
• 09-SGTP-3 6'  (Lab ID: 10113726015)

• Mean Total Organic Carbon
3M: Total Carbon Result of 1090 mg/Kg

MDL 70.5 mg/Kg

RDL 252 mg/Kg
• 09-SGTP-4 6'  (Lab ID: 10113726018)

• Mean Total Organic Carbon
41M: Total organic carbon result greater than total carbon result.

• 09-SGTP-2 5'  (Lab ID: 10113726013)
• Mean Total Organic Carbon

• 09-SGTP-2 8'  (Lab ID: 10113726014)
• Mean Total Organic Carbon

4M: Total Carbon Result of 1130 mg/Kg

MDL 93.6 mg/Kg

RDL 334 mg/Kg
• 09-SGTP-1 12'  (Lab ID: 10113726011)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4877
5M: Total Carbon Result of 1240 mg/Kg

MDL 71.2 mg/Kg

RDL 254 mg/Kg
• 09-SGTP-2 3'  (Lab ID: 10113726012)

• Mean Total Organic Carbon
6M: Total Carbon Result of 1480 mg/Kg

MDL 71.3 mg/Kg

RDL 255 mg/Kg
• 09-SGTP-3 6'  (Lab ID: 10113726015)

• Mean Total Organic Carbon
7M: Total Carbon Result of 2330 mg/Kg

MDL 139 mg/Kg

RDL 498 mg/Kg
• 09-SGTP-5 9'  (Lab ID: 10113726020)

• Mean Total Organic Carbon
8M: Total Carbon Result of 375 mg/Kg

MDL 71.6 mg/Kg

RDL 256 mg/Kg
• 09-SGTP-4 12'  (Lab ID: 10113726019)

• Mean Total Organic Carbon
9M: Total Carbon Result of 684 mg/Kg

MDL 70.5 mg/Kg

RDL 252 mg/Kg
• 09-SGTP-2 8'  (Lab ID: 10113726014)

• Mean Total Organic Carbon

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-3 9' Lab ID: 10113726001 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 22.8 mg/L 1 10/12/09 15:33 7429-90-5 M010/09/09 14:400.10 0.10
Arsenic 0.011 mg/L 1 10/12/09 15:33 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0018 mg/L 1 10/12/09 15:33 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.11 mg/L 1 10/12/09 15:33 7440-50-810/09/09 14:400.0050 0.0050
Iron 19.5 mg/L 1 10/12/09 15:33 7439-89-610/09/09 14:400.025 0.025
Lead 0.20 mg/L 1 10/12/09 15:33 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.26 mg/L 1 10/12/09 15:33 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.10 mg/L 1 10/12/09 15:33 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 33200 mg/kg 200 10/14/09 11:37 7429-90-5 M110/13/09 18:3439.3 19.7
Arsenic 14.3 mg/kg 200 10/14/09 11:37 7440-38-210/13/09 18:344.9 2.5
Cadmium 0.68J mg/kg 200 10/14/09 11:37 7440-43-910/13/09 18:340.98 0.49
Copper 258 mg/kg 200 10/14/09 11:37 7440-50-8 M110/13/09 18:344.9 2.5
Iron 63400 mg/kg 200 10/14/09 11:37 7439-89-6 M110/13/09 18:34492 246
Lead 607 mg/kg 200 10/14/09 11:37 7439-92-1 M110/13/09 18:340.98 0.49
Manganese 379 mg/kg 200 10/14/09 11:37 7439-96-5 M110/13/09 18:344.9 2.5
Zinc 141 mg/kg 200 10/14/09 11:37 7440-66-6 M110/13/09 18:3449.2 24.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 11.6 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.2 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 6.0 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 5.7 tons/1000 1 10/14/09 09:190.0
Acid Potential 0.21 tons/1000 1 10/14/09 09:190.50
Lime Requirement 2.5 tons/1000 1 10/14/09 09:190.0
SMP Lime Requirement 1.8 tons/1000 1 10/14/09 09:190.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.7 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-3 9' Lab ID: 10113726001 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.16 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/12/09 14:270.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1540 mg/kg 1 10/06/09 10:09 7440-44-0513 144
Total Organic Carbon 715 mg/kg 1 10/06/09 10:15 7440-44-0518 145
Mean Total Organic Carbon 1130 mg/kg 1 10/06/09 10:15 7440-44-0 22M,

39M
515 144
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-11 12-14' Lab ID: 10113726002 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 11.6 mg/L 1 10/12/09 15:47 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.037 mg/L 1 10/12/09 15:47 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0082 mg/L 1 10/12/09 15:47 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.43 mg/L 1 10/12/09 15:47 7440-50-810/09/09 14:400.0050 0.0050
Iron 44.8 mg/L 1 10/12/09 15:47 7439-89-610/09/09 14:400.025 0.025
Lead 0.042 mg/L 1 10/12/09 15:47 7439-92-110/09/09 14:400.0015 0.0015
Manganese 1.6 mg/L 1 10/12/09 15:47 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.74 mg/L 1 10/12/09 15:47 7440-66-610/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 11000 mg/kg 200 10/14/09 11:56 7429-90-5 IR10/13/09 18:3435.3 17.6
Arsenic 20.5 mg/kg 200 10/14/09 11:56 7440-38-210/13/09 18:344.4 2.2
Cadmium 8.3 mg/kg 200 10/14/09 11:56 7440-43-910/13/09 18:340.88 0.44
Copper 758 mg/kg 200 10/14/09 11:56 7440-50-810/13/09 18:344.4 2.2
Iron 67600 mg/kg 200 10/14/09 11:56 7439-89-6 IR10/13/09 18:34441 221
Lead 78.1 mg/kg 200 10/14/09 11:56 7439-92-110/13/09 18:340.88 0.44
Manganese 2020 mg/kg 200 10/14/09 11:56 7439-96-5 IR10/13/09 18:344.4 2.2
Zinc 1200 mg/kg 200 10/14/09 11:56 7440-66-610/13/09 18:3444.1 22.1

Dry Weight Analytical Method: % Moisture

Percent Moisture 13.5 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.1 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 7.6 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 7.2 tons/1000 1 10/14/09 09:200.0
Acid Potential 0.41 tons/1000 1 10/14/09 09:200.50
Lime Requirement 0.88 tons/1000 1 10/14/09 09:200.0
SMP Lime Requirement 0.30 tons/1000 1 10/14/09 09:200.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.9 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-11 12-14' Lab ID: 10113726002 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.076 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/12/09 14:440.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1070 mg/kg 1 10/06/09 10:48 7440-44-0254 71.2
Total Organic Carbon 821 mg/kg 1 10/06/09 10:54 7440-44-0252 70.5
Mean Total Organic Carbon 944 mg/kg 1 10/06/09 10:54 7440-44-0 14M,

37M
253 70.9
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-11 9-10' Lab ID: 10113726003 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 18.1 mg/L 1 10/12/09 15:54 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.071 mg/L 1 10/12/09 15:54 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0070 mg/L 1 10/12/09 15:54 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.83 mg/L 1 10/12/09 15:54 7440-50-810/09/09 14:400.0050 0.0050
Iron 58.8 mg/L 1 10/12/09 15:54 7439-89-610/09/09 14:400.025 0.025
Lead 0.019 mg/L 1 10/12/09 15:54 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.77 mg/L 1 10/12/09 15:54 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.73 mg/L 1 10/12/09 15:54 7440-66-610/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 28500 mg/kg 200 10/14/09 12:01 7429-90-510/13/09 18:3439.6 19.8
Arsenic 116 mg/kg 200 10/14/09 12:01 7440-38-210/13/09 18:344.9 2.5
Cadmium 2.2 mg/kg 200 10/14/09 12:01 7440-43-910/13/09 18:340.99 0.49
Copper 2380 mg/kg 200 10/14/09 12:01 7440-50-810/13/09 18:344.9 2.5
Iron 211000 mg/kg 200 10/14/09 12:01 7439-89-610/13/09 18:34494 247
Lead 12.0 mg/kg 200 10/14/09 12:01 7439-92-110/13/09 18:340.99 0.49
Manganese 1590 mg/kg 200 10/14/09 12:01 7439-96-510/13/09 18:344.9 2.5
Zinc 2330 mg/kg 200 10/14/09 12:01 7440-66-610/13/09 18:3449.4 24.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 12.8 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.0 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 14.1 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 13.6 tons/1000 1 10/14/09 09:200.0
Acid Potential 0.46 tons/1000 1 10/14/09 09:200.50
Lime Requirement 0.95 tons/1000 1 10/14/09 09:200.0
SMP Lime Requirement 0.30 tons/1000 1 10/14/09 09:200.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.9 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-11 9-10' Lab ID: 10113726003 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.073 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/12/09 14:570.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 865 mg/kg 1 10/06/09 11:00 7440-44-0252 70.5
Total Organic Carbon 772 mg/kg 1 10/06/09 11:04 7440-44-0253 70.7
Mean Total Organic Carbon 818 mg/kg 1 10/06/09 11:04 7440-44-0 13M,

38M
252 70.6
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-10 3' Lab ID: 10113726004 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 29.0 mg/L 1 10/12/09 16:00 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.014 mg/L 1 10/12/09 16:00 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0064 mg/L 1 10/12/09 16:00 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.37 mg/L 1 10/12/09 16:00 7440-50-810/09/09 14:400.0050 0.0050
Iron 37.4 mg/L 1 10/12/09 16:00 7439-89-610/09/09 14:400.025 0.025
Lead 0.64 mg/L 1 10/12/09 16:00 7439-92-110/09/09 14:400.0015 0.0015
Manganese 2.8 mg/L 1 10/12/09 16:00 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.52 mg/L 1 10/12/09 16:00 7440-66-610/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 43600 mg/kg 200 10/14/09 12:05 7429-90-510/13/09 18:3436.3 18.1
Arsenic 6.7 mg/kg 200 10/14/09 12:05 7440-38-210/13/09 18:344.5 2.3
Cadmium 10.4 mg/kg 200 10/14/09 12:05 7440-43-910/13/09 18:340.91 0.45
Copper 759 mg/kg 200 10/14/09 12:05 7440-50-810/13/09 18:344.5 2.3
Iron 94100 mg/kg 200 10/14/09 12:05 7439-89-610/13/09 18:34453 227
Lead 1820 mg/kg 200 10/14/09 12:05 7439-92-110/13/09 18:340.91 0.45
Manganese 4800 mg/kg 200 10/14/09 12:05 7439-96-5 E10/13/09 18:344.5 2.3
Zinc 1070 mg/kg 200 10/14/09 12:05 7440-66-610/13/09 18:3445.3 22.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 6.5 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.3 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 8.4 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 8.0 tons/1000 1 10/14/09 09:210.0
Acid Potential 0.41 tons/1000 1 10/14/09 09:210.50
Lime Requirement 0.88 tons/1000 1 10/14/09 09:210.0
SMP Lime Requirement 0.30 tons/1000 1 10/14/09 09:210.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.9 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-10 3' Lab ID: 10113726004 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.14 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/12/09 15:200.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1200 mg/kg 1 10/06/09 11:08 7440-44-0253 70.7
Total Organic Carbon 1320 mg/kg 1 10/06/09 11:13 7440-44-0253 70.9
Mean Total Organic Carbon 1260 mg/kg 1 10/06/09 11:13 7440-44-0 16M,

32M
253 70.8
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-3 4' Lab ID: 10113726005 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 17.3 mg/L 1 10/12/09 16:14 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.019 mg/L 1 10/12/09 16:14 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0026 mg/L 1 10/12/09 16:14 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.091 mg/L 1 10/12/09 16:14 7440-50-810/09/09 14:400.0050 0.0050
Iron 21.3 mg/L 1 10/12/09 16:14 7439-89-610/09/09 14:400.025 0.025
Lead 0.42 mg/L 1 10/12/09 16:14 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.23 mg/L 1 10/12/09 16:14 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.069 mg/L 1 10/12/09 16:14 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 38900 mg/kg 200 10/14/09 12:10 7429-90-510/13/09 18:3436.5 18.3
Arsenic 26.1 mg/kg 200 10/14/09 12:10 7440-38-210/13/09 18:344.6 2.3
Cadmium 0.80J mg/kg 200 10/14/09 12:10 7440-43-910/13/09 18:340.91 0.46
Copper 239 mg/kg 200 10/14/09 12:10 7440-50-810/13/09 18:344.6 2.3
Iron 62600 mg/kg 200 10/14/09 12:10 7439-89-610/13/09 18:34456 228
Lead 1160 mg/kg 200 10/14/09 12:10 7439-92-110/13/09 18:340.91 0.46
Manganese 593 mg/kg 200 10/14/09 12:10 7439-96-510/13/09 18:344.6 2.3
Zinc 199 mg/kg 200 10/14/09 12:10 7440-66-610/13/09 18:3445.6 22.8

Dry Weight Analytical Method: % Moisture

Percent Moisture 11.6 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.2 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 4.9 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 4.8 tons/1000 1 10/14/09 09:210.0
Acid Potential 0.23 tons/1000 1 10/14/09 09:210.50
Lime Requirement 3.2 tons/1000 1 10/14/09 09:210.0
SMP Lime Requirement 2.4 tons/1000 1 10/14/09 09:210.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.6 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-3 4' Lab ID: 10113726005 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.14 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/12/09 15:310.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1300 mg/kg 1 10/06/09 11:20 7440-44-0251 70.2
Total Organic Carbon 1220 mg/kg 1 10/06/09 11:24 7440-44-0251 70.2
Mean Total Organic Carbon 1260 mg/kg 1 10/06/09 11:24 7440-44-0 15M,

36M
251 70.2
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-3 7' Lab ID: 10113726006 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 28.8 mg/L 1 10/12/09 16:19 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.016 mg/L 1 10/12/09 16:19 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0024 mg/L 1 10/12/09 16:19 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.15 mg/L 1 10/12/09 16:19 7440-50-810/09/09 14:400.0050 0.0050
Iron 22.7 mg/L 1 10/12/09 16:19 7439-89-610/09/09 14:400.025 0.025
Lead 0.28 mg/L 1 10/12/09 16:19 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.36 mg/L 1 10/12/09 16:19 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.088 mg/L 1 10/12/09 16:19 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 55500 mg/kg 200 10/14/09 12:25 7429-90-510/13/09 18:3442.1 21.1
Arsenic 23.2 mg/kg 200 10/14/09 12:25 7440-38-210/13/09 18:345.3 2.6
Cadmium 0.89J mg/kg 200 10/14/09 12:25 7440-43-910/13/09 18:341.1 0.53
Copper 387 mg/kg 200 10/14/09 12:25 7440-50-810/13/09 18:345.3 2.6
Iron 86900 mg/kg 200 10/14/09 12:25 7439-89-610/13/09 18:34526 263
Lead 1020 mg/kg 200 10/14/09 12:25 7439-92-110/13/09 18:341.1 0.53
Manganese 588 mg/kg 200 10/14/09 12:25 7439-96-510/13/09 18:345.3 2.6
Zinc 227 mg/kg 200 10/14/09 12:25 7440-66-610/13/09 18:3452.6 26.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 12.9 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.8 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 6.4 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 6.1 tons/1000 1 10/14/09 09:220.0
Acid Potential 0.28 tons/1000 1 10/14/09 09:220.50
Lime Requirement 3.3 tons/1000 1 10/14/09 09:220.0
SMP Lime Requirement 2.4 tons/1000 1 10/14/09 09:220.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.6 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-3 7' Lab ID: 10113726006 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.061 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/12/09 15:410.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 469 mg/kg 1 10/06/09 11:27 7440-44-0253 70.9
Total Organic Carbon 492 mg/kg 1 10/06/09 11:31 7440-44-0251 70.4
Mean Total Organic Carbon 481 mg/kg 1 10/06/09 11:31 7440-44-0 21M,

35M
252 70.6
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-10 1 1/2-2 1/2' Lab ID: 10113726007 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 55.3 mg/L 1 10/12/09 16:23 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.035 mg/L 1 10/12/09 16:23 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0096 mg/L 1 10/12/09 16:23 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.66 mg/L 1 10/12/09 16:23 7440-50-810/09/09 14:400.0050 0.0050
Iron 76.0 mg/L 1 10/12/09 16:23 7439-89-610/09/09 14:400.025 0.025
Lead 0.92 mg/L 1 10/12/09 16:23 7439-92-110/09/09 14:400.0015 0.0015
Manganese 2.8 mg/L 1 10/12/09 16:23 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.80 mg/L 1 10/12/09 16:23 7440-66-610/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 51400 mg/kg 200 10/14/09 12:30 7429-90-510/13/09 18:3437.1 18.5
Arsenic 19.3 mg/kg 200 10/14/09 12:30 7440-38-210/13/09 18:344.6 2.3
Cadmium 6.8 mg/kg 200 10/14/09 12:30 7440-43-910/13/09 18:340.93 0.46
Copper 942 mg/kg 200 10/14/09 12:30 7440-50-810/13/09 18:344.6 2.3
Iron 118000 mg/kg 200 10/14/09 12:30 7439-89-610/13/09 18:34464 232
Lead 2100 mg/kg 200 10/14/09 12:30 7439-92-110/13/09 18:340.93 0.46
Manganese 3180 mg/kg 200 10/14/09 12:30 7439-96-510/13/09 18:344.6 2.3
Zinc 995 mg/kg 200 10/14/09 12:30 7440-66-610/13/09 18:3446.4 23.2

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.1 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.5 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 6.9 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 6.2 tons/1000 1 10/14/09 09:220.0
Acid Potential 0.70 tons/1000 1 10/14/09 09:220.50
Lime Requirement 3.9 tons/1000 1 10/14/09 09:220.0
SMP Lime Requirement 2.4 tons/1000 1 10/14/09 09:220.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.6 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-10 1 1/2-2 1/2' Lab ID: 10113726007 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.20 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/12/09 16:290.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 3450 mg/kg 1 10/06/09 11:41 7440-44-01920 538
Total Organic Carbon 3970 mg/kg 1 10/06/09 11:44 7440-44-01750 491
Mean Total Organic Carbon 3720 mg/kg 1 10/06/09 11:44 7440-44-0 20M,

33M
1830 514
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-MHTP-5 51/2 Lab ID: 10113726008 Collected: 09/09/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 0.27 mg/L 1 10/12/09 16:30 7429-90-510/09/09 14:400.10 0.10
Arsenic <0.0050 mg/L 1 10/12/09 16:30 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.079 mg/L 1 10/12/09 16:30 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.0073 mg/L 1 10/12/09 16:30 7440-50-810/09/09 14:400.0050 0.0050
Iron 0.19 mg/L 1 10/12/09 16:30 7439-89-610/09/09 14:400.025 0.025
Lead 0.018 mg/L 1 10/12/09 16:30 7439-92-110/09/09 14:400.0015 0.0015
Manganese 27.7 mg/L 2 10/13/09 10:59 7439-96-510/09/09 14:400.0050 0.0050
Zinc 2.6 mg/L 1 10/12/09 16:30 7440-66-610/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 5380 mg/kg 200 10/14/09 12:35 7429-90-510/13/09 18:3440.2 20.1
Arsenic 744 mg/kg 200 10/14/09 12:35 7440-38-210/13/09 18:345.0 2.5
Cadmium 30.5 mg/kg 200 10/14/09 12:35 7440-43-910/13/09 18:341.0 0.50
Copper 2310 mg/kg 200 10/14/09 12:35 7440-50-810/13/09 18:345.0 2.5
Iron 255000 mg/kg 200 10/14/09 12:35 7439-89-610/13/09 18:34503 251
Lead 4730 mg/kg 200 10/14/09 12:35 7439-92-1 E10/13/09 18:341.0 0.50
Manganese 14300 mg/kg 200 10/14/09 12:35 7439-96-5 E10/13/09 18:345.0 2.5
Zinc 4780 mg/kg 200 10/14/09 12:35 7440-66-6 E10/13/09 18:3450.3 25.1

Dry Weight Analytical Method: % Moisture

Percent Moisture 12.8 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.7 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 98.8 tons/1000 1 10/09/09 17:300.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable 13.0 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable 1.8 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual 0.082 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -311 tons/1000 1 10/14/09 09:220.0
Acid Potential 409 tons/1000 1 10/14/09 09:220.50
Lime Requirement 512 tons/1000 1 10/14/09 09:220.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:220.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.1 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-MHTP-5 51/2 Lab ID: 10113726008 Collected: 09/09/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

10.8 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 14.5 % (w/w) 1 10/12/09 16:490.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 5150 mg/kg 1 10/06/09 11:50 7440-44-01000 280
Total Organic Carbon 7540 mg/kg 1 10/06/09 11:55 7440-44-01010 283
Mean Total Organic Carbon 6340 mg/kg 1 10/06/09 11:55 7440-44-0 17M,

34M
1010 281
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-7 2' Lab ID: 10113726009 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 22.7 mg/L 1 10/12/09 16:37 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.027 mg/L 1 10/12/09 16:37 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0038 mg/L 1 10/12/09 16:37 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.21 mg/L 1 10/12/09 16:37 7440-50-810/09/09 14:400.0050 0.0050
Iron 35.1 mg/L 1 10/12/09 16:37 7439-89-610/09/09 14:400.025 0.025
Lead 0.33 mg/L 1 10/12/09 16:37 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.44 mg/L 1 10/12/09 16:37 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.17 mg/L 1 10/12/09 16:37 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 27600 mg/kg 200 10/14/09 12:39 7429-90-510/13/09 18:3438.5 19.2
Arsenic 40.3 mg/kg 200 10/14/09 12:39 7440-38-210/13/09 18:344.8 2.4
Cadmium 1.1 mg/kg 200 10/14/09 12:39 7440-43-910/13/09 18:340.96 0.48
Copper 476 mg/kg 200 10/14/09 12:39 7440-50-810/13/09 18:344.8 2.4
Iron 73400 mg/kg 200 10/14/09 12:39 7439-89-610/13/09 18:34481 240
Lead 1300 mg/kg 200 10/14/09 12:39 7439-92-110/13/09 18:340.96 0.48
Manganese 442 mg/kg 200 10/14/09 12:39 7439-96-510/13/09 18:344.8 2.4
Zinc 293 mg/kg 200 10/14/09 12:39 7440-66-610/13/09 18:3448.1 24.0

Dry Weight Analytical Method: % Moisture

Percent Moisture 5.5 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.5 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 3.7 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 3.1 tons/1000 1 10/14/09 09:230.0
Acid Potential 0.62 tons/1000 1 10/14/09 09:230.50
Lime Requirement 4.7 tons/1000 1 10/14/09 09:230.0
SMP Lime Requirement 3.1 tons/1000 1 10/14/09 09:230.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.5 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-PMTP-7 2' Lab ID: 10113726009 Collected: 09/11/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.19 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/12/09 17:030.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 3550 mg/kg 1 10/06/09 11:58 7440-44-01000 280
Total Organic Carbon 2690 mg/kg 1 10/06/09 12:01 7440-44-0990 277
Mean Total Organic Carbon 3120 mg/kg 1 10/06/09 12:01 7440-44-0 18M,

40M
995 279
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-1 11' Lab ID: 10113726010 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 32.7 mg/L 1 10/12/09 16:41 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.052 mg/L 1 10/12/09 16:41 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0055 mg/L 1 10/12/09 16:41 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.39 mg/L 1 10/12/09 16:41 7440-50-810/09/09 14:400.0050 0.0050
Iron 46.8 mg/L 1 10/12/09 16:41 7439-89-610/09/09 14:400.025 0.025
Lead 0.11 mg/L 1 10/12/09 16:41 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.29 mg/L 1 10/12/09 16:41 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.11 mg/L 1 10/12/09 16:41 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 35200 mg/kg 200 10/14/09 12:44 7429-90-510/13/09 18:3439.2 19.6
Arsenic 60.4 mg/kg 200 10/14/09 12:44 7440-38-210/13/09 18:344.9 2.4
Cadmium <0.49 mg/kg 200 10/14/09 12:44 7440-43-9 D310/13/09 18:340.98 0.49
Copper 558 mg/kg 200 10/14/09 12:44 7440-50-810/13/09 18:344.9 2.4
Iron 83600 mg/kg 200 10/14/09 12:44 7439-89-610/13/09 18:34490 245
Lead 140 mg/kg 200 10/14/09 12:44 7439-92-110/13/09 18:340.98 0.49
Manganese 637 mg/kg 200 10/14/09 12:44 7439-96-510/13/09 18:344.9 2.4
Zinc 150 mg/kg 200 10/14/09 12:44 7440-66-610/13/09 18:3449.0 24.5

Dry Weight Analytical Method: % Moisture

Percent Moisture 12.0 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.7 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 10.4 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.090 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable 0.13 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable 0.090 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 4.2 tons/1000 1 10/14/09 09:240.0
Acid Potential 6.2 tons/1000 1 10/14/09 09:240.50
Lime Requirement 7.7 tons/1000 1 10/14/09 09:240.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:240.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-1 11' Lab ID: 10113726010 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.24 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.31 % (w/w) 1 10/13/09 08:460.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 810 mg/kg 1 10/06/09 12:05 7440-44-0250 70.0
Total Organic Carbon 786 mg/kg 1 10/06/09 12:08 7440-44-0251 70.4
Mean Total Organic Carbon 798 mg/kg 1 10/06/09 12:08 7440-44-0 12M,

19M
251 70.2
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-1 12' Lab ID: 10113726011 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 29.5 mg/L 1 10/12/09 16:48 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.085 mg/L 1 10/12/09 16:48 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0078 mg/L 1 10/12/09 16:48 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.34 mg/L 1 10/12/09 16:48 7440-50-810/09/09 14:400.0050 0.0050
Iron 57.9 mg/L 1 10/12/09 16:48 7439-89-610/09/09 14:400.025 0.025
Lead 0.20 mg/L 1 10/12/09 16:48 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.15 mg/L 1 10/12/09 16:48 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.12 mg/L 1 10/12/09 16:48 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 25800 mg/kg 200 10/14/09 12:49 7429-90-5 M110/13/09 18:3441.4 20.7
Arsenic 72.5 mg/kg 200 10/14/09 12:49 7440-38-210/13/09 18:345.2 2.6
Cadmium <0.52 mg/kg 200 10/14/09 12:49 7440-43-910/13/09 18:341.0 0.52
Copper 410 mg/kg 200 10/14/09 12:49 7440-50-8 M110/13/09 18:345.2 2.6
Iron 72200 mg/kg 200 10/14/09 12:49 7439-89-6 M110/13/09 18:34517 259
Lead 162 mg/kg 200 10/14/09 12:49 7439-92-1 M110/13/09 18:341.0 0.52
Manganese 368 mg/kg 200 10/14/09 12:49 7439-96-5 M110/13/09 18:345.2 2.6
Zinc 200 mg/kg 200 10/14/09 12:49 7440-66-6 M110/13/09 18:3451.7 25.9

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.5 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.2 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 9.2 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable 0.17 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable 0.17 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 3.7 tons/1000 1 10/14/09 09:240.0
Acid Potential 5.5 tons/1000 1 10/14/09 09:240.50
Lime Requirement 6.9 tons/1000 1 10/14/09 09:240.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:240.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-1 12' Lab ID: 10113726011 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.18 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.35 % (w/w) 1 10/13/09 09:030.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 636 mg/kg 1 10/06/09 13:39 7440-44-0490 137
Total Organic Carbon 546 mg/kg 1 10/06/09 13:45 7440-44-0488 137
Mean Total Organic Carbon 591 mg/kg 1 10/06/09 13:45 7440-44-0 26M,

4M,M0
489 137
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-2 3' Lab ID: 10113726012 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 39.9 mg/L 1 10/12/09 16:54 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.031 mg/L 1 10/12/09 16:54 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0037 mg/L 1 10/12/09 16:54 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.58 mg/L 1 10/12/09 16:54 7440-50-810/09/09 14:400.0050 0.0050
Iron 39.4 mg/L 1 10/12/09 16:54 7439-89-610/09/09 14:400.025 0.025
Lead 0.055 mg/L 1 10/12/09 16:54 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.13 mg/L 1 10/12/09 16:54 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.076 mg/L 1 10/12/09 16:54 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 26800 mg/kg 200 10/14/09 12:58 7429-90-510/13/09 18:3437.5 18.8
Arsenic 14.5 mg/kg 200 10/14/09 12:58 7440-38-210/13/09 18:344.7 2.3
Cadmium <0.47 mg/kg 200 10/14/09 12:58 7440-43-9 D310/13/09 18:340.94 0.47
Copper 594 mg/kg 200 10/14/09 12:58 7440-50-810/13/09 18:344.7 2.3
Iron 58800 mg/kg 200 10/14/09 12:58 7439-89-610/13/09 18:34469 234
Lead 65.1 mg/kg 200 10/14/09 12:58 7439-92-110/13/09 18:340.94 0.47
Manganese 148 mg/kg 200 10/14/09 12:58 7439-96-510/13/09 18:344.7 2.3
Zinc 78.9 mg/kg 200 10/14/09 12:58 7440-66-610/13/09 18:3446.9 23.4

Dry Weight Analytical Method: % Moisture

Percent Moisture 9.6 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.2 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 5.3 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable 0.21 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable 0.17 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -1.5 tons/1000 1 10/14/09 09:240.0
Acid Potential 6.9 tons/1000 1 10/14/09 09:240.50
Lime Requirement 8.6 tons/1000 1 10/14/09 09:240.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:240.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.1 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-2 3' Lab ID: 10113726012 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.13 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.38 % (w/w) 1 10/13/09 09:180.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1260 mg/kg 1 10/06/09 14:20 7440-44-0253 70.9
Total Organic Carbon 1250 mg/kg 1 10/06/09 14:25 7440-44-0254 71.2
Mean Total Organic Carbon 1260 mg/kg 1 10/06/09 14:25 7440-44-0 30M,5M254 71.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-2 5' Lab ID: 10113726013 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 40.2 mg/L 1 10/12/09 17:08 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.035 mg/L 1 10/12/09 17:08 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0040 mg/L 1 10/12/09 17:08 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.57 mg/L 1 10/12/09 17:08 7440-50-810/09/09 14:400.0050 0.0050
Iron 43.1 mg/L 1 10/12/09 17:08 7439-89-610/09/09 14:400.025 0.025
Lead 0.061 mg/L 1 10/12/09 17:08 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.12 mg/L 1 10/12/09 17:08 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.10 mg/L 1 10/12/09 17:08 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 26700 mg/kg 200 10/14/09 13:03 7429-90-510/13/09 18:3437.6 18.8
Arsenic 12.2 mg/kg 200 10/14/09 13:03 7440-38-210/13/09 18:344.7 2.4
Cadmium <0.47 mg/kg 200 10/14/09 13:03 7440-43-9 D310/13/09 18:340.94 0.47
Copper 561 mg/kg 200 10/14/09 13:03 7440-50-810/13/09 18:344.7 2.4
Iron 48200 mg/kg 200 10/14/09 13:03 7439-89-610/13/09 18:34470 235
Lead 51.2 mg/kg 200 10/14/09 13:03 7439-92-110/13/09 18:340.94 0.47
Manganese 154 mg/kg 200 10/14/09 13:03 7439-96-510/13/09 18:344.7 2.4
Zinc 61.4 mg/kg 200 10/14/09 13:03 7440-66-610/13/09 18:3447.0 23.5

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.7 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.1 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 5.5 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable 0.23 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable 0.16 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -1.7 tons/1000 1 10/14/09 09:250.0
Acid Potential 7.2 tons/1000 1 10/14/09 09:250.50
Lime Requirement 9.0 tons/1000 1 10/14/09 09:250.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:250.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.2 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-2 5' Lab ID: 10113726013 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.084 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.37 % (w/w) 1 10/13/09 09:450.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1200 mg/kg 1 10/06/09 14:31 7440-44-0252 70.5
Total Organic Carbon 1740 mg/kg 1 10/06/09 14:55 7440-44-0254 71.1
Mean Total Organic Carbon 1470 mg/kg 1 10/06/09 14:55 7440-44-0 1M,

28M,
41M

253 70.8
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-2 8' Lab ID: 10113726014 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 27.0 mg/L 1 10/12/09 17:15 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.031 mg/L 1 10/12/09 17:15 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0034 mg/L 1 10/12/09 17:15 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.39 mg/L 1 10/12/09 17:15 7440-50-810/09/09 14:400.0050 0.0050
Iron 37.0 mg/L 1 10/12/09 17:15 7439-89-610/09/09 14:400.025 0.025
Lead 0.085 mg/L 1 10/12/09 17:15 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.048 mg/L 1 10/12/09 17:15 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.11 mg/L 1 10/12/09 17:15 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 9800 mg/kg 200 10/14/09 13:07 7429-90-510/13/09 18:3433.6 16.8
Arsenic 10.6 mg/kg 200 10/14/09 13:07 7440-38-210/13/09 18:344.2 2.1
Cadmium <0.42 mg/kg 200 10/14/09 13:07 7440-43-9 D310/13/09 18:340.84 0.42
Copper 278 mg/kg 200 10/14/09 13:07 7440-50-810/13/09 18:344.2 2.1
Iron 26000 mg/kg 200 10/14/09 13:07 7439-89-610/13/09 18:34421 210
Lead 85.3 mg/kg 200 10/14/09 13:07 7439-92-110/13/09 18:340.84 0.42
Manganese 31.1 mg/kg 200 10/14/09 13:07 7439-96-510/13/09 18:344.2 2.1
Zinc 38.7J mg/kg 200 10/14/09 13:07 7440-66-610/13/09 18:3442.1 21.0

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.6 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.9 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 2.1 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable 0.094 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable 0.070 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -1.2 tons/1000 1 10/14/09 09:250.0
Acid Potential 3.3 tons/1000 1 10/14/09 09:250.50
Lime Requirement 4.2 tons/1000 1 10/14/09 09:250.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:250.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.2 Std. Units 1 10/08/09 00:000.10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 10/14/2009 03:59 PM Page 55 of 91

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-2 8' Lab ID: 10113726014 Collected: 09/14/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.081 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.18 % (w/w) 1 10/13/09 10:040.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 431 mg/kg 1 10/06/09 15:02 7440-44-0251 70.4
Total Organic Carbon 1790 mg/kg 1 10/06/09 15:11 7440-44-0251 70.2
Mean Total Organic Carbon 1110 mg/kg 1 10/06/09 15:11 7440-44-0 27M,

41M,9M
251 70.3
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-3 6' Lab ID: 10113726015 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 87.6 mg/L 1 10/12/09 17:19 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.051 mg/L 1 10/12/09 17:19 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0076 mg/L 1 10/12/09 17:19 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.96 mg/L 1 10/12/09 17:19 7440-50-810/09/09 14:400.0050 0.0050
Iron 82.0 mg/L 1 10/12/09 17:19 7439-89-610/09/09 14:400.025 0.025
Lead 0.12 mg/L 1 10/12/09 17:19 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.57 mg/L 1 10/12/09 17:19 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.20 mg/L 1 10/12/09 17:19 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 65300 mg/kg 200 10/14/09 13:22 7429-90-510/13/09 18:3442.1 21.1
Arsenic 24.6 mg/kg 200 10/14/09 13:22 7440-38-210/13/09 18:345.3 2.6
Cadmium <0.53 mg/kg 200 10/14/09 13:22 7440-43-9 D310/13/09 18:341.1 0.53
Copper 1170 mg/kg 200 10/14/09 13:22 7440-50-810/13/09 18:345.3 2.6
Iron 147000 mg/kg 200 10/14/09 13:22 7439-89-610/13/09 18:34527 263
Lead 80.9 mg/kg 200 10/14/09 13:22 7439-92-110/13/09 18:341.1 0.53
Manganese 657 mg/kg 200 10/14/09 13:22 7439-96-510/13/09 18:345.3 2.6
Zinc 168 mg/kg 200 10/14/09 13:22 7440-66-610/13/09 18:3452.7 26.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 16.7 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.1 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 13.3 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 12.6 tons/1000 1 10/14/09 09:260.0
Acid Potential .73 tons/1000 1 10/14/09 09:260.50
Lime Requirement .91 tons/1000 1 10/14/09 09:260.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:260.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-3 6' Lab ID: 10113726015 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.17 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/13/09 10:520.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1580 mg/kg 1 10/06/09 15:18 7440-44-0251 70.2
Total Organic Carbon 1210 mg/kg 1 10/06/09 15:25 7440-44-0251 70.4
Mean Total Organic Carbon 1390 mg/kg 1 10/06/09 15:25 7440-44-0 31M,6M251 70.3
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-3 16' Lab ID: 10113726016 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 66.4 mg/L 1 10/12/09 17:26 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.039 mg/L 1 10/12/09 17:26 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0056 mg/L 1 10/12/09 17:26 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.69 mg/L 1 10/12/09 17:26 7440-50-810/09/09 14:400.0050 0.0050
Iron 59.6 mg/L 1 10/12/09 17:26 7439-89-610/09/09 14:400.025 0.025
Lead 0.11 mg/L 1 10/12/09 17:26 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.46 mg/L 1 10/12/09 17:26 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.16 mg/L 1 10/12/09 17:26 7440-66-6 B+10/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 64500 mg/kg 200 10/14/09 13:27 7429-90-5 IR10/13/09 18:3436.4 18.2
Arsenic 30.0 mg/kg 200 10/14/09 13:27 7440-38-210/13/09 18:344.6 2.3
Cadmium <0.46 mg/kg 200 10/14/09 13:27 7440-43-9 D310/13/09 18:340.91 0.46
Copper 1270 mg/kg 200 10/14/09 13:27 7440-50-810/13/09 18:344.6 2.3
Iron 152000 mg/kg 200 10/14/09 13:27 7439-89-6 IR10/13/09 18:34455 228
Lead 117 mg/kg 200 10/14/09 13:27 7439-92-110/13/09 18:340.91 0.46
Manganese 753 mg/kg 200 10/14/09 13:27 7439-96-5 IR10/13/09 18:344.6 2.3
Zinc 180 mg/kg 200 10/14/09 13:27 7440-66-610/13/09 18:3445.5 22.8

Dry Weight Analytical Method: % Moisture

Percent Moisture 19.3 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.7 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 13.0 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 12.4 tons/1000 1 10/14/09 09:260.0
Acid Potential 0.57 tons/1000 1 10/14/09 09:260.50
Lime Requirement 2.0 tons/1000 1 10/14/09 09:260.0
SMP Lime Requirement 1.0 tons/1000 1 10/14/09 09:260.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.8 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-3 16' Lab ID: 10113726016 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.075 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/13/09 11:070.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 910 mg/kg 1 10/06/09 15:45 7440-44-0254 71.1
Total Organic Carbon 961 mg/kg 1 10/06/09 15:51 7440-44-0253 70.9
Mean Total Organic Carbon 935 mg/kg 1 10/06/09 15:51 7440-44-0 10M,

29M
253 71.0
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-4 2' Lab ID: 10113726017 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 25.6 mg/L 1 10/12/09 17:33 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.048 mg/L 1 10/12/09 17:33 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0052 mg/L 1 10/12/09 17:33 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.35 mg/L 1 10/12/09 17:33 7440-50-810/09/09 14:400.0050 0.0050
Iron 50.9 mg/L 1 10/12/09 17:33 7439-89-610/09/09 14:400.025 0.025
Lead 0.29 mg/L 1 10/12/09 17:33 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.79 mg/L 1 10/12/09 17:33 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.27 mg/L 1 10/12/09 17:33 7440-66-610/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 28400 mg/kg 200 10/14/09 13:31 7429-90-510/13/09 18:3436.3 18.1
Arsenic 39.3 mg/kg 200 10/14/09 13:31 7440-38-210/13/09 18:344.5 2.3
Cadmium 1.2 mg/kg 200 10/14/09 13:31 7440-43-910/13/09 18:340.91 0.45
Copper 739 mg/kg 200 10/14/09 13:31 7440-50-810/13/09 18:344.5 2.3
Iron 119000 mg/kg 200 10/14/09 13:31 7439-89-610/13/09 18:34453 227
Lead 501 mg/kg 200 10/14/09 13:31 7439-92-110/13/09 18:340.91 0.45
Manganese 1420 mg/kg 200 10/14/09 13:31 7439-96-510/13/09 18:344.5 2.3
Zinc 330 mg/kg 200 10/14/09 13:31 7440-66-610/13/09 18:3445.3 22.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 5.7 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.0 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 3.9 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 3.0 tons/1000 1 10/14/09 09:260.0
Acid Potential 0.90 tons/1000 1 10/14/09 09:260.50
Lime Requirement 2.4 tons/1000 1 10/14/09 09:260.0
SMP Lime Requirement 1.0 tons/1000 1 10/14/09 09:260.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.8 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-4 2' Lab ID: 10113726017 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.14 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.053 % (w/w) 1 10/13/09 11:340.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 5700 mg/kg 1 10/06/09 16:28 7440-44-01040 292
Total Organic Carbon 4090 mg/kg 1 10/06/09 16:38 7440-44-01080 301
Mean Total Organic Carbon 4910 mg/kg 1 10/06/09 16:38 7440-44-0 11M,

25M
1060 296

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 10/14/2009 03:59 PM Page 62 of 91

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-4 6' Lab ID: 10113726018 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 53.8 mg/L 1 10/12/09 17:39 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.047 mg/L 1 10/12/09 17:39 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0058 mg/L 1 10/12/09 17:39 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.43 mg/L 1 10/12/09 17:39 7440-50-810/09/09 14:400.0050 0.0050
Iron 56.9 mg/L 1 10/12/09 17:39 7439-89-610/09/09 14:400.025 0.025
Lead 0.35 mg/L 1 10/12/09 17:39 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.82 mg/L 1 10/12/09 17:39 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.27 mg/L 1 10/12/09 17:39 7440-66-610/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 24100 mg/kg 200 10/14/09 13:36 7429-90-510/13/09 18:3436.6 18.3
Arsenic 14.2 mg/kg 200 10/14/09 13:36 7440-38-210/13/09 18:344.6 2.3
Cadmium 0.66J mg/kg 200 10/14/09 13:36 7440-43-910/13/09 18:340.92 0.46
Copper 281 mg/kg 200 10/14/09 13:36 7440-50-810/13/09 18:344.6 2.3
Iron 50200 mg/kg 200 10/14/09 13:36 7439-89-610/13/09 18:34458 229
Lead 193 mg/kg 200 10/14/09 13:36 7439-92-110/13/09 18:340.92 0.46
Manganese 866 mg/kg 200 10/14/09 13:36 7439-96-510/13/09 18:344.6 2.3
Zinc 178 mg/kg 200 10/14/09 13:36 7440-66-610/13/09 18:3445.8 22.9

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.4 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.7 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 5.6 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 5.1 tons/1000 1 10/14/09 09:270.0
Acid Potential 0.59 tons/1000 1 10/14/09 09:270.50
Lime Requirement 0.74 tons/1000 1 10/14/09 09:270.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:270.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-4 6' Lab ID: 10113726018 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.11 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/13/09 11:540.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 717 mg/kg 1 10/06/09 16:44 7440-44-0254 71.2
Total Organic Carbon 834 mg/kg 1 10/06/09 16:51 7440-44-0253 70.9
Mean Total Organic Carbon 776 mg/kg 1 10/06/09 16:51 7440-44-0 24M,3M254 71.1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-4 12' Lab ID: 10113726019 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 60.2 mg/L 1 10/12/09 17:46 7429-90-510/09/09 14:400.10 0.10
Arsenic 0.069 mg/L 1 10/12/09 17:46 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.0074 mg/L 1 10/12/09 17:46 7440-43-910/09/09 14:400.00050 0.00050
Copper 0.67 mg/L 1 10/12/09 17:46 7440-50-810/09/09 14:400.0050 0.0050
Iron 69.2 mg/L 1 10/12/09 17:46 7439-89-610/09/09 14:400.025 0.025
Lead 0.77 mg/L 1 10/12/09 17:46 7439-92-110/09/09 14:400.0015 0.0015
Manganese 0.85 mg/L 1 10/12/09 17:46 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.31 mg/L 1 10/12/09 17:46 7440-66-610/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 29500 mg/kg 200 10/14/09 13:41 7429-90-510/13/09 18:3435.7 17.8
Arsenic 38.7 mg/kg 200 10/14/09 13:41 7440-38-210/13/09 18:344.5 2.2
Cadmium 1.0 mg/kg 200 10/14/09 13:41 7440-43-910/13/09 18:340.89 0.45
Copper 739 mg/kg 200 10/14/09 13:41 7440-50-810/13/09 18:344.5 2.2
Iron 99100 mg/kg 200 10/14/09 13:41 7439-89-610/13/09 18:34446 223
Lead 667 mg/kg 200 10/14/09 13:41 7439-92-110/13/09 18:340.89 0.45
Manganese 1070 mg/kg 200 10/14/09 13:41 7439-96-510/13/09 18:344.5 2.2
Zinc 270 mg/kg 200 10/14/09 13:41 7440-66-610/13/09 18:3444.6 22.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 11.1 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.0 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 7.7 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 7.2 tons/1000 1 10/14/09 09:270.0
Acid Potential 0.56 tons/1000 1 10/14/09 09:270.50
Lime Requirement 0.70 tons/1000 1 10/14/09 09:270.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:270.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-4 12' Lab ID: 10113726019 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.21 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/13/09 12:170.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 627 mg/kg 1 10/06/09 16:58 7440-44-0256 71.6
Total Organic Carbon 803 mg/kg 1 10/06/09 17:05 7440-44-0256 71.6
Mean Total Organic Carbon 715 mg/kg 1 10/06/09 17:05 7440-44-0 2M,8M256 71.6
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-5 9' Lab ID: 10113726020 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:31

Aluminum 82.2 mg/L 1 10/12/09 17:53 7429-90-5 P610/09/09 14:400.10 0.10
Arsenic 0.099 mg/L 1 10/12/09 17:53 7440-38-210/09/09 14:400.0050 0.0050
Cadmium 0.012 mg/L 1 10/12/09 17:53 7440-43-910/09/09 14:400.00050 0.00050
Copper 1.2 mg/L 1 10/12/09 17:53 7440-50-810/09/09 14:400.0050 0.0050
Iron 117 mg/L 1 10/12/09 17:53 7439-89-6 P610/09/09 14:400.025 0.025
Lead 0.37 mg/L 1 10/12/09 17:53 7439-92-110/09/09 14:400.0015 0.0015
Manganese 1.2 mg/L 1 10/12/09 17:53 7439-96-510/09/09 14:400.0025 0.0025
Zinc 0.46 mg/L 1 10/12/09 17:53 7440-66-610/09/09 14:400.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 38300 mg/kg 200 10/14/09 13:45 7429-90-510/13/09 18:3432.5 16.2
Arsenic 48.6 mg/kg 200 10/14/09 13:45 7440-38-210/13/09 18:344.1 2.0
Cadmium 0.81 mg/kg 200 10/14/09 13:45 7440-43-910/13/09 18:340.81 0.41
Copper 841 mg/kg 200 10/14/09 13:45 7440-50-810/13/09 18:344.1 2.0
Iron 98500 mg/kg 200 10/14/09 13:45 7439-89-610/13/09 18:34406 203
Lead 367 mg/kg 200 10/14/09 13:45 7439-92-110/13/09 18:340.81 0.41
Manganese 1370 mg/kg 200 10/14/09 13:45 7439-96-510/13/09 18:344.1 2.0
Zinc 311 mg/kg 200 10/14/09 13:45 7440-66-610/13/09 18:3440.6 20.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 11.4 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.9 Std. Units 1 10/08/09 08:400.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 6.9 tons/1000 1 10/08/09 16:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:500.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:500.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 6.0 tons/1000 1 10/14/09 09:280.0
Acid Potential 0.91 tons/1000 1 10/14/09 09:280.50
Lime Requirement 1.5 tons/1000 1 10/14/09 09:280.0
SMP Lime Requirement 0.30 tons/1000 1 10/14/09 09:280.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.8 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Sample: 09-SGTP-5 9' Lab ID: 10113726020 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.12 mmhos/cm 1 10/08/09 14:030.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.039J % (w/w) 1 10/13/09 13:470.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1300 mg/kg 1 10/06/09 17:13 7440-44-0254 71.2
Total Organic Carbon 1370 mg/kg 1 10/06/09 17:20 7440-44-0254 71.1
Mean Total Organic Carbon 1330 mg/kg 1 10/06/09 17:20 7440-44-0 23M,7M254 71.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2981
Modified Sobek 7

Modified Sobek 7
Sobek SMP Buffer pH

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726001
693656SAMPLE DUPLICATE:

SMP Buffer pH Std. Units 6.7 0 206.7

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726011
693657SAMPLE DUPLICATE:

SMP Buffer pH Std. Units 7.0 0 207.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2982
ASA 10-3.3

ASA 10-3.3
ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 693658

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 10/08/09 14:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

693659LABORATORY CONTROL SAMPLE:
LCSSpike

Sp.Conductance Saturated Paste mmhos/cm 1.01.3 80 53-147

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726007
693660SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 0.21 5 200.20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726017
693661SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 0.17 19 200.14
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/4877
EPA 9060 Modified

EPA 9060 Modified
9060 TOC Average

Associated Lab Samples: 10113726011, 10113726012, 10113726013, 10113726014, 10113726015, 10113726016, 10113726017,
10113726018, 10113726019, 10113726020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 216253

Associated Lab Samples: 10113726011, 10113726012, 10113726013, 10113726014, 10113726015, 10113726016, 10113726017,
10113726018, 10113726019, 10113726020

Matrix: Solid

Analyzed

Mean Total Organic Carbon mg/kg <70.0 250 10/06/09 13:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

216254LABORATORY CONTROL SAMPLE:
LCSSpike

Mean Total Organic Carbon mg/kg 9561000 96 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

216255MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10113726011

216256

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg M0976 156 50-150217 26 30988591 2110 2740
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17627
EPA 3050

EPA 6020
6020 MET

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 692035

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Matrix: Solid

Analyzed

Aluminum mg/kg <1.7 3.3 10/14/09 11:28
Arsenic mg/kg <0.21 0.41 10/14/09 11:28
Cadmium mg/kg <0.041 0.083 10/14/09 11:28
Copper mg/kg <0.21 0.41 10/14/09 11:28
Iron mg/kg <20.7 41.3 10/14/09 11:28
Lead mg/kg <0.041 0.083 10/14/09 11:28
Manganese mg/kg 0.23J 0.41 P810/14/09 11:28
Zinc mg/kg <2.1 4.1 10/14/09 11:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

692036LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/kg 19.117.2 111 75-125
Arsenic mg/kg 17.317.2 100 75-125
Cadmium mg/kg 16.917.2 98 75-125
Copper mg/kg 18.217.2 105 75-125
Iron mg/kg 231216 107 75-125
Lead mg/kg 17.517.2 101 75-125
Manganese mg/kg 17.617.2 102 75-125
Zinc mg/kg 17.317.2 101 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

692037MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10113726001

692038

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/kg E,IR,
M1

18.4 -39181 70-130-42365 3 2018.933200 26000 25200

Arsenic mg/kg 18.4 113 70-130128 9 2018.914.3 35.0 38.4
Cadmium mg/kg 18.4 108 70-130111 5 2018.90.68J 20.6 21.5
Copper mg/kg M118.4 146 70-130434 18 2018.9258 285 340
Iron mg/kg E,IR,

M1
230 -9979 70-130-11035 8 2023563400 40400 37400

Lead mg/kg E,M118.4 1856 70-1301178 13 2018.9607 949 829
Manganese mg/kg IR,M118.4 -731 70-130-522 14 2018.9379 244 280
Zinc mg/kg M118.4 93 70-130180 10 2018.9141 158 175

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 10/14/2009 03:59 PM Page 72 of 91

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

692039MATRIX SPIKE SAMPLE:
MSSpike

Result
10113726011

Aluminum mg/kg 20900 IR,M121.9 -22180 70-13025800
Arsenic mg/kg 94.821.9 102 70-13072.5
Cadmium mg/kg 25.621.9 116 70-130<0.52
Copper mg/kg 375 M121.9 -160 70-130410
Iron mg/kg 51300 E,IR,M1274 -7628 70-13072200
Lead mg/kg 196 M121.9 153 70-130162
Manganese mg/kg 264 IR,M121.9 -474 70-130368
Zinc mg/kg 160 M121.9 -180 70-130200
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2992
Modified Sobek 7

Modified Sobek 7
Sobek Acid Base Potential

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014, 10113726015,
10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 694026

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014, 10113726015,
10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Matrix: Solid

Analyzed

Neutralization Potential tons/1000 0 0.50 10/08/09 16:00

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726006
694550SAMPLE DUPLICATE:

Neutralization Potential tons/1000 6.36.4
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17723
EPA 3010

EPA 6010
6010 MET SPLP

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 694521

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Matrix: Water

Analyzed

Aluminum mg/L <0.10 0.10 10/12/09 15:24
Arsenic mg/L <0.0050 0.0050 10/12/09 15:24
Cadmium mg/L <0.00050 0.00050 10/12/09 15:24
Copper mg/L <0.0050 0.0050 10/12/09 15:24
Iron mg/L <0.025 0.025 10/12/09 15:24
Lead mg/L <0.0015 0.0015 10/12/09 15:24
Manganese mg/L <0.0025 0.0025 10/12/09 15:24
Zinc mg/L 0.020 0.010 B10/12/09 15:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

694522LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 8.910 89 80-120
Arsenic mg/L 0.871 87 80-120
Cadmium mg/L 0.871 87 80-120
Copper mg/L 0.861 86 80-120
Iron mg/L 9.010 90 80-120
Lead mg/L 0.861 86 80-120
Manganese mg/L 0.871 87 80-120
Zinc mg/L 0.881 88 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

694523MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10113726001

694524

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L M010 162 75-125167 1 301022.8 39.0 39.4
Arsenic mg/L 1 90 75-12589 1 3010.011 0.91 0.90
Cadmium mg/L 1 90 75-12589 2 3010.0018 0.91 0.89
Copper mg/L 1 91 75-12588 3 3010.11 1.0 0.99
Iron mg/L 10 109 75-125108 0 301019.5 30.3 30.3
Lead mg/L 1 91 75-12591 0 3010.20 1.1 1.1
Manganese mg/L 1 92 75-12589 2 3010.26 1.2 1.1
Zinc mg/L 1 90 75-12588 2 3010.10 1.0 0.99
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

694525MATRIX SPIKE SAMPLE:
MSSpike

Result
10113726020

Aluminum mg/L 119 P610 364 75-12582.2
Arsenic mg/L 0.951 85 75-1250.099
Cadmium mg/L 0.881 87 75-1250.012
Copper mg/L 2.01 78 75-1251.2
Iron mg/L 122 P610 53 75-125117
Lead mg/L 1.21 80 75-1250.37
Manganese mg/L 2.01 75 75-1251.2
Zinc mg/L 1.31 86 75-1250.46
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3006
Modified Sobek 7

Modified Sobek 7
Sobek Acid Base Potential

Associated Lab Samples: 10113726008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 694557

Associated Lab Samples: 10113726008

Matrix: Solid

Analyzed

Neutralization Potential tons/1000 0 0.50 10/09/09 17:30

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726008
694555SAMPLE DUPLICATE:

Neutralization Potential tons/1000 97.898.8
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3021
LECO

LECO
Sulfur Analysis Montana

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 695353

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Matrix: Solid

Analyzed

Sulfur % (w/w) <0.037 0.050 10/12/09 14:05

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726006
695354SAMPLE DUPLICATE:

Sulfur % (w/w) <0.042<0.037

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726014
695355SAMPLE DUPLICATE:

Sulfur % (w/w) 0.20 00.18
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2959
ASA 103.2

ASA 103.2
ASA 103.2 pH saturated paste

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726007
692253SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 7.5 0 37.5

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726017
692254SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 7.3 4 37.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17728
% Moisture

% Moisture
Dry Weight/Percent Moisture

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010, 10113726011, 10113726012, 10113726013, 10113726014,
10113726015, 10113726016, 10113726017, 10113726018, 10113726019, 10113726020

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726001
694736SAMPLE DUPLICATE:

Percent Moisture % 12.8 10 3011.6

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113726020
694737SAMPLE DUPLICATE:

Percent Moisture % 12.5 9 3011.4
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/4875
EPA 9060 Modified

EPA 9060 Modified
9060 TOC Average

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 216249

Associated Lab Samples: 10113726001, 10113726002, 10113726003, 10113726004, 10113726005, 10113726006, 10113726007,
10113726008, 10113726009, 10113726010

Matrix: Solid

Analyzed

Mean Total Organic Carbon mg/kg <70.0 250 10/06/09 09:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

216250LABORATORY CONTROL SAMPLE:
LCSSpike

Mean Total Organic Carbon mg/kg 9231000 92 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

216251MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10113726001

216252

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 1030 50 50-15068 11 3010301130 1640 1830
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QUALIFIERS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS
Total Carbon Result of 839 mg/Kg

MDL 70.2 mg/Kg

RDL 251 mg/Kg

10M

Total Carbon Result of 8830 mg/Kg

MDL 596 mg/Kg

RDL 2130 mg/Kg

11M

Total Carbon result of 1200 mg/Kg

MDL 88.3 mg/Kg

RDL 315 mg/Kg

12M

Total Carbon result of 1680 mg/Kg

MDL 142 mg/Kg

RDL 506 mg/Kg

13M

Total Carbon result of 1780 mg/Kg

MDL 70.6 mg/Kg

RDL 252 mg/Kg

14M

Total Carbon result of 1810 mg/Kg

MDL 71.5 mg/Kg

RDL 255 mg/Kg

15M

Total Carbon result of 2280 mg/Kg

MDL 134 mg/Kg

RDL 477 mg/Kg

16M
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QUALIFIERS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

ANALYTE QUALIFIERS
Total Carbon result of 25600 mg/Kg

MDL 1000 mg/Kg

RDL 3570 mg/Kg

17M

Total Carbon result of 3280 mg/Kg

MDL 144 mg/Kg

RDL 515 mg/Kg

18M

Total Carbon result of 402 mg/Kg

MDL 88.3 mg/Kg

RDL 315 mg/Kg

19M

Total Carbon Result of 1070 mg/Kg

MDL 70.3 mg/Kg

RDL 251 mg/Kg

1M

Total Carbon result of 5570 mg/Kg

MDL 286 mg/Kg

RDL 1020 mg/Kg

20M

Total Carbon result of 749 mg/Kg

MDL 72.0 mg/Kg

RDL 257 mg/Kg

21M

Total Carbon result of 772 mg/Kg

MDL 71.5 mg/Kg

RDL 255 mg/Kg

22M

Total Inorganic Carbon Result of 1000 mg/Kg

MDL 139 mg/Kg

RDL 498 mg/Kg

23M

Total Inorganic Carbon Result of 314 mg/Kg

MDL 71.1 mg/Kg

RDL 254 mg/Kg

24M

Total Inorganic Carbon Result of 3920 mg/Kg

MDL 596 mg/Kg

RDL 2130 mg/Kg

25M

Total Inorganic Carbon Result of 539 mg/Kg

MDL 137 mg/Kg

RDL 489 mg/Kg

26M

Total Inorganic Carbon Result of <252 mg/Kg

MDL 70.5 mg/Kg

RDL 252 mg/Kg

27M

Total Inorganic Carbon Result of <253 mg/Kg

MDL 70.9 mg/Kg

RDL 253 mg/Kg

28M
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QUALIFIERS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

ANALYTE QUALIFIERS
Total Inorganic Carbon Result of <253 mg/Kg

MDL 71.0 mg/Kg

RDL 253 mg/Kg

29M

Total Carbon Result of 1090 mg/Kg

MDL 70.2 mg/Kg

RDL 251 mg/Kg

2M

Total Inorganic Carbon Result of <254 mg/Kg

MDL 71.2 mg/Kg

RDL 254 mg/Kg

30M

Total Inorganic Carbon Result of <255 mg/Kg

MDL 71.3 mg/Kg

RDL 255 mg/Kg

31M

Total Inorganic Carbon result of 1020 mg/Kg

MDL 134 mg/Kg

RDL 477 mg/Kg

32M

Total Inorganic Carbon result of 1850 mg/Kg

MDL 514 mg/Kg

RDL 1840 mg/Kg

33M

Total Inorganic Carbon result of 19260 mg/Kg

MDL 1000 mg/Kg

RDL 3570 mg/Kg

34M

Total Inorganic Carbon result of 268 mg/Kg

MDL 72.0 mg/Kg

RDL 257 mg/Kg

35M

Total Inorganic Carbon result of 550 mg/Kg

MDL 71.5 mg/Kg

RDL 255 mg/Kg

36M

Total Inorganic Carbon result of 836 mg/Kg

MDL 70.9 mg/Kg

RDL 253 mg/Kg

37M

Total Inorganic Carbon result of 862 mg/Kg

MDL 142 mg/Kg

RDL 506 mg/Kg

38M

Total Inorganic Carbon result of <1000 mg/Kg

MDL 144 mg/Kg

RDL 515 mg/Kg

39M

Total Carbon Result of 1090 mg/Kg

MDL 70.5 mg/Kg

RDL 252 mg/Kg

3M
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QUALIFIERS

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

ANALYTE QUALIFIERS
Total Inorganic Carbon result of <995 mg/Kg

MDL 279 mg/Kg

RDL 995 mg/Kg

40M

Total organic carbon result greater than total carbon result.41M
Total Carbon Result of 1130 mg/Kg

MDL 93.6 mg/Kg

RDL 334 mg/Kg

4M

Total Carbon Result of 1240 mg/Kg

MDL 71.2 mg/Kg

RDL 254 mg/Kg

5M

Total Carbon Result of 1480 mg/Kg

MDL 71.3 mg/Kg

RDL 255 mg/Kg

6M

Total Carbon Result of 2330 mg/Kg

MDL 139 mg/Kg

RDL 498 mg/Kg

7M

Total Carbon Result of 375 mg/Kg

MDL 71.6 mg/Kg

RDL 256 mg/Kg

8M

Total Carbon Result of 684 mg/Kg

MDL 70.5 mg/Kg

RDL 252 mg/Kg

9M

Analyte was detected in the associated method blank.B
Analyte was detected in the associated method blank as well as in the sample.B+
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Analyte concentration exceeded the calibration range. The reported result is estimated.E
The internal standard recovery associated with this result exceeds the upper control limit. The reported result should be
considered an estimated value.

IR

Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than
the blank or were below the reporting limit.

P8
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10113726001 WETA/487509-PMTP-3 9' EPA 9060 Modified
10113726002 WETA/487509-PMTP-11 12-14' EPA 9060 Modified
10113726003 WETA/487509-PMTP-11 9-10' EPA 9060 Modified
10113726004 WETA/487509-PMTP-10 3' EPA 9060 Modified
10113726005 WETA/487509-PMTP-3 4' EPA 9060 Modified
10113726006 WETA/487509-PMTP-3 7' EPA 9060 Modified
10113726007 WETA/487509-PMTP-10 1 1/2-2 1/2' EPA 9060 Modified
10113726008 WETA/487509-MHTP-5 51/2 EPA 9060 Modified
10113726009 WETA/487509-PMTP-7 2' EPA 9060 Modified
10113726010 WETA/487509-SGTP-1 11' EPA 9060 Modified

10113726001 WETA/487609-PMTP-3 9' EPA 9060 Modified
10113726002 WETA/487609-PMTP-11 12-14' EPA 9060 Modified
10113726003 WETA/487609-PMTP-11 9-10' EPA 9060 Modified
10113726004 WETA/487609-PMTP-10 3' EPA 9060 Modified
10113726005 WETA/487609-PMTP-3 4' EPA 9060 Modified
10113726006 WETA/487609-PMTP-3 7' EPA 9060 Modified
10113726007 WETA/487609-PMTP-10 1 1/2-2 1/2' EPA 9060 Modified
10113726008 WETA/487609-MHTP-5 51/2 EPA 9060 Modified
10113726009 WETA/487609-PMTP-7 2' EPA 9060 Modified
10113726010 WETA/487609-SGTP-1 11' EPA 9060 Modified

10113726011 WETA/487709-SGTP-1 12' EPA 9060 Modified
10113726012 WETA/487709-SGTP-2 3' EPA 9060 Modified
10113726013 WETA/487709-SGTP-2 5' EPA 9060 Modified
10113726014 WETA/487709-SGTP-2 8' EPA 9060 Modified
10113726015 WETA/487709-SGTP-3 6' EPA 9060 Modified
10113726016 WETA/487709-SGTP-3 16' EPA 9060 Modified
10113726017 WETA/487709-SGTP-4 2' EPA 9060 Modified
10113726018 WETA/487709-SGTP-4 6' EPA 9060 Modified
10113726019 WETA/487709-SGTP-4 12' EPA 9060 Modified
10113726020 WETA/487709-SGTP-5 9' EPA 9060 Modified

10113726011 WETA/487809-SGTP-1 12' EPA 9060 Modified
10113726012 WETA/487809-SGTP-2 3' EPA 9060 Modified
10113726013 WETA/487809-SGTP-2 5' EPA 9060 Modified
10113726014 WETA/487809-SGTP-2 8' EPA 9060 Modified
10113726015 WETA/487809-SGTP-3 6' EPA 9060 Modified
10113726016 WETA/487809-SGTP-3 16' EPA 9060 Modified
10113726017 WETA/487809-SGTP-4 2' EPA 9060 Modified
10113726018 WETA/487809-SGTP-4 6' EPA 9060 Modified
10113726019 WETA/487809-SGTP-4 12' EPA 9060 Modified
10113726020 WETA/487809-SGTP-5 9' EPA 9060 Modified

10113726001 MPRP/17627 ICPM/725209-PMTP-3 9' EPA 3050 EPA 6020
10113726002 MPRP/17627 ICPM/725209-PMTP-11 12-14' EPA 3050 EPA 6020
10113726003 MPRP/17627 ICPM/725209-PMTP-11 9-10' EPA 3050 EPA 6020
10113726004 MPRP/17627 ICPM/725209-PMTP-10 3' EPA 3050 EPA 6020
10113726005 MPRP/17627 ICPM/725209-PMTP-3 4' EPA 3050 EPA 6020
10113726006 MPRP/17627 ICPM/725209-PMTP-3 7' EPA 3050 EPA 6020
10113726007 MPRP/17627 ICPM/725209-PMTP-10 1 1/2-2 1/2' EPA 3050 EPA 6020
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10113726008 MPRP/17627 ICPM/725209-MHTP-5 51/2 EPA 3050 EPA 6020
10113726009 MPRP/17627 ICPM/725209-PMTP-7 2' EPA 3050 EPA 6020
10113726010 MPRP/17627 ICPM/725209-SGTP-1 11' EPA 3050 EPA 6020
10113726011 MPRP/17627 ICPM/725209-SGTP-1 12' EPA 3050 EPA 6020
10113726012 MPRP/17627 ICPM/725209-SGTP-2 3' EPA 3050 EPA 6020
10113726013 MPRP/17627 ICPM/725209-SGTP-2 5' EPA 3050 EPA 6020
10113726014 MPRP/17627 ICPM/725209-SGTP-2 8' EPA 3050 EPA 6020
10113726015 MPRP/17627 ICPM/725209-SGTP-3 6' EPA 3050 EPA 6020
10113726016 MPRP/17627 ICPM/725209-SGTP-3 16' EPA 3050 EPA 6020
10113726017 MPRP/17627 ICPM/725209-SGTP-4 2' EPA 3050 EPA 6020
10113726018 MPRP/17627 ICPM/725209-SGTP-4 6' EPA 3050 EPA 6020
10113726019 MPRP/17627 ICPM/725209-SGTP-4 12' EPA 3050 EPA 6020
10113726020 MPRP/17627 ICPM/725209-SGTP-5 9' EPA 3050 EPA 6020

10113726001 MT/295909-PMTP-3 9' ASA 103.2
10113726002 MT/295909-PMTP-11 12-14' ASA 103.2
10113726003 MT/295909-PMTP-11 9-10' ASA 103.2
10113726004 MT/295909-PMTP-10 3' ASA 103.2
10113726005 MT/295909-PMTP-3 4' ASA 103.2
10113726006 MT/295909-PMTP-3 7' ASA 103.2
10113726007 MT/295909-PMTP-10 1 1/2-2 1/2' ASA 103.2
10113726008 MT/295909-MHTP-5 51/2 ASA 103.2
10113726009 MT/295909-PMTP-7 2' ASA 103.2
10113726010 MT/295909-SGTP-1 11' ASA 103.2
10113726011 MT/295909-SGTP-1 12' ASA 103.2
10113726012 MT/295909-SGTP-2 3' ASA 103.2
10113726013 MT/295909-SGTP-2 5' ASA 103.2
10113726014 MT/295909-SGTP-2 8' ASA 103.2
10113726015 MT/295909-SGTP-3 6' ASA 103.2
10113726016 MT/295909-SGTP-3 16' ASA 103.2
10113726017 MT/295909-SGTP-4 2' ASA 103.2
10113726018 MT/295909-SGTP-4 6' ASA 103.2
10113726019 MT/295909-SGTP-4 12' ASA 103.2
10113726020 MT/295909-SGTP-5 9' ASA 103.2

10113726001 MT/298109-PMTP-3 9' Modified Sobek 7
10113726002 MT/298109-PMTP-11 12-14' Modified Sobek 7
10113726003 MT/298109-PMTP-11 9-10' Modified Sobek 7
10113726004 MT/298109-PMTP-10 3' Modified Sobek 7
10113726005 MT/298109-PMTP-3 4' Modified Sobek 7
10113726006 MT/298109-PMTP-3 7' Modified Sobek 7
10113726007 MT/298109-PMTP-10 1 1/2-2 1/2' Modified Sobek 7
10113726008 MT/298109-MHTP-5 51/2 Modified Sobek 7
10113726009 MT/298109-PMTP-7 2' Modified Sobek 7
10113726010 MT/298109-SGTP-1 11' Modified Sobek 7
10113726011 MT/298109-SGTP-1 12' Modified Sobek 7
10113726012 MT/298109-SGTP-2 3' Modified Sobek 7
10113726013 MT/298109-SGTP-2 5' Modified Sobek 7
10113726014 MT/298109-SGTP-2 8' Modified Sobek 7
10113726015 MT/298109-SGTP-3 6' Modified Sobek 7

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 10/14/2009 03:59 PM Page 87 of 91

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10113726016 MT/298109-SGTP-3 16' Modified Sobek 7
10113726017 MT/298109-SGTP-4 2' Modified Sobek 7
10113726018 MT/298109-SGTP-4 6' Modified Sobek 7
10113726019 MT/298109-SGTP-4 12' Modified Sobek 7
10113726020 MT/298109-SGTP-5 9' Modified Sobek 7

10113726001 MT/298209-PMTP-3 9' ASA 10-3.3
10113726002 MT/298209-PMTP-11 12-14' ASA 10-3.3
10113726003 MT/298209-PMTP-11 9-10' ASA 10-3.3
10113726004 MT/298209-PMTP-10 3' ASA 10-3.3
10113726005 MT/298209-PMTP-3 4' ASA 10-3.3
10113726006 MT/298209-PMTP-3 7' ASA 10-3.3
10113726007 MT/298209-PMTP-10 1 1/2-2 1/2' ASA 10-3.3
10113726008 MT/298209-MHTP-5 51/2 ASA 10-3.3
10113726009 MT/298209-PMTP-7 2' ASA 10-3.3
10113726010 MT/298209-SGTP-1 11' ASA 10-3.3
10113726011 MT/298209-SGTP-1 12' ASA 10-3.3
10113726012 MT/298209-SGTP-2 3' ASA 10-3.3
10113726013 MT/298209-SGTP-2 5' ASA 10-3.3
10113726014 MT/298209-SGTP-2 8' ASA 10-3.3
10113726015 MT/298209-SGTP-3 6' ASA 10-3.3
10113726016 MT/298209-SGTP-3 16' ASA 10-3.3
10113726017 MT/298209-SGTP-4 2' ASA 10-3.3
10113726018 MT/298209-SGTP-4 6' ASA 10-3.3
10113726019 MT/298209-SGTP-4 12' ASA 10-3.3
10113726020 MT/298209-SGTP-5 9' ASA 10-3.3

10113726001 MT/299209-PMTP-3 9' Modified Sobek 7
10113726002 MT/299209-PMTP-11 12-14' Modified Sobek 7
10113726003 MT/299209-PMTP-11 9-10' Modified Sobek 7
10113726004 MT/299209-PMTP-10 3' Modified Sobek 7
10113726005 MT/299209-PMTP-3 4' Modified Sobek 7
10113726006 MT/299209-PMTP-3 7' Modified Sobek 7
10113726007 MT/299209-PMTP-10 1 1/2-2 1/2' Modified Sobek 7
10113726009 MT/299209-PMTP-7 2' Modified Sobek 7
10113726010 MT/299209-SGTP-1 11' Modified Sobek 7
10113726011 MT/299209-SGTP-1 12' Modified Sobek 7
10113726012 MT/299209-SGTP-2 3' Modified Sobek 7
10113726013 MT/299209-SGTP-2 5' Modified Sobek 7
10113726014 MT/299209-SGTP-2 8' Modified Sobek 7
10113726015 MT/299209-SGTP-3 6' Modified Sobek 7
10113726016 MT/299209-SGTP-3 16' Modified Sobek 7
10113726017 MT/299209-SGTP-4 2' Modified Sobek 7
10113726018 MT/299209-SGTP-4 6' Modified Sobek 7
10113726019 MT/299209-SGTP-4 12' Modified Sobek 7
10113726020 MT/299209-SGTP-5 9' Modified Sobek 7

10113726001 MPRP/17723 ICP/802109-PMTP-3 9' EPA 3010 EPA 6010
10113726002 MPRP/17723 ICP/802109-PMTP-11 12-14' EPA 3010 EPA 6010
10113726003 MPRP/17723 ICP/802109-PMTP-11 9-10' EPA 3010 EPA 6010
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10113726004 MPRP/17723 ICP/802109-PMTP-10 3' EPA 3010 EPA 6010
10113726005 MPRP/17723 ICP/802109-PMTP-3 4' EPA 3010 EPA 6010
10113726006 MPRP/17723 ICP/802109-PMTP-3 7' EPA 3010 EPA 6010
10113726007 MPRP/17723 ICP/802109-PMTP-10 1 1/2-2 1/2' EPA 3010 EPA 6010
10113726008 MPRP/17723 ICP/802109-MHTP-5 51/2 EPA 3010 EPA 6010
10113726009 MPRP/17723 ICP/802109-PMTP-7 2' EPA 3010 EPA 6010
10113726010 MPRP/17723 ICP/802109-SGTP-1 11' EPA 3010 EPA 6010
10113726011 MPRP/17723 ICP/802109-SGTP-1 12' EPA 3010 EPA 6010
10113726012 MPRP/17723 ICP/802109-SGTP-2 3' EPA 3010 EPA 6010
10113726013 MPRP/17723 ICP/802109-SGTP-2 5' EPA 3010 EPA 6010
10113726014 MPRP/17723 ICP/802109-SGTP-2 8' EPA 3010 EPA 6010
10113726015 MPRP/17723 ICP/802109-SGTP-3 6' EPA 3010 EPA 6010
10113726016 MPRP/17723 ICP/802109-SGTP-3 16' EPA 3010 EPA 6010
10113726017 MPRP/17723 ICP/802109-SGTP-4 2' EPA 3010 EPA 6010
10113726018 MPRP/17723 ICP/802109-SGTP-4 6' EPA 3010 EPA 6010
10113726019 MPRP/17723 ICP/802109-SGTP-4 12' EPA 3010 EPA 6010
10113726020 MPRP/17723 ICP/802109-SGTP-5 9' EPA 3010 EPA 6010

10113726008 MT/300609-MHTP-5 51/2 Modified Sobek 7

10113726001 MPRP/1772809-PMTP-3 9' % Moisture
10113726002 MPRP/1772809-PMTP-11 12-14' % Moisture
10113726003 MPRP/1772809-PMTP-11 9-10' % Moisture
10113726004 MPRP/1772809-PMTP-10 3' % Moisture
10113726005 MPRP/1772809-PMTP-3 4' % Moisture
10113726006 MPRP/1772809-PMTP-3 7' % Moisture
10113726007 MPRP/1772809-PMTP-10 1 1/2-2 1/2' % Moisture
10113726008 MPRP/1772809-MHTP-5 51/2 % Moisture
10113726009 MPRP/1772809-PMTP-7 2' % Moisture
10113726010 MPRP/1772809-SGTP-1 11' % Moisture
10113726011 MPRP/1772809-SGTP-1 12' % Moisture
10113726012 MPRP/1772809-SGTP-2 3' % Moisture
10113726013 MPRP/1772809-SGTP-2 5' % Moisture
10113726014 MPRP/1772809-SGTP-2 8' % Moisture
10113726015 MPRP/1772809-SGTP-3 6' % Moisture
10113726016 MPRP/1772809-SGTP-3 16' % Moisture
10113726017 MPRP/1772809-SGTP-4 2' % Moisture
10113726018 MPRP/1772809-SGTP-4 6' % Moisture
10113726019 MPRP/1772809-SGTP-4 12' % Moisture
10113726020 MPRP/1772809-SGTP-5 9' % Moisture

10113726001 MT/302109-PMTP-3 9' LECO
10113726002 MT/302109-PMTP-11 12-14' LECO
10113726003 MT/302109-PMTP-11 9-10' LECO
10113726004 MT/302109-PMTP-10 3' LECO
10113726005 MT/302109-PMTP-3 4' LECO
10113726006 MT/302109-PMTP-3 7' LECO
10113726007 MT/302109-PMTP-10 1 1/2-2 1/2' LECO
10113726008 MT/302109-MHTP-5 51/2 LECO
10113726009 MT/302109-PMTP-7 2' LECO
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10113726010 MT/302109-SGTP-1 11' LECO
10113726011 MT/302109-SGTP-1 12' LECO
10113726012 MT/302109-SGTP-2 3' LECO
10113726013 MT/302109-SGTP-2 5' LECO
10113726014 MT/302109-SGTP-2 8' LECO
10113726015 MT/302109-SGTP-3 6' LECO
10113726016 MT/302109-SGTP-3 16' LECO
10113726017 MT/302109-SGTP-4 2' LECO
10113726018 MT/302109-SGTP-4 6' LECO
10113726019 MT/302109-SGTP-4 12' LECO
10113726020 MT/302109-SGTP-5 9' LECO

10113726001 MT/303409-PMTP-3 9' Modified Sobek 7
10113726002 MT/303409-PMTP-11 12-14' Modified Sobek 7
10113726003 MT/303409-PMTP-11 9-10' Modified Sobek 7
10113726004 MT/303409-PMTP-10 3' Modified Sobek 7
10113726005 MT/303409-PMTP-3 4' Modified Sobek 7
10113726006 MT/303409-PMTP-3 7' Modified Sobek 7
10113726007 MT/303409-PMTP-10 1 1/2-2 1/2' Modified Sobek 7
10113726008 MT/303409-MHTP-5 51/2 Modified Sobek 7
10113726009 MT/303409-PMTP-7 2' Modified Sobek 7
10113726010 MT/303409-SGTP-1 11' Modified Sobek 7
10113726011 MT/303409-SGTP-1 12' Modified Sobek 7
10113726012 MT/303409-SGTP-2 3' Modified Sobek 7
10113726013 MT/303409-SGTP-2 5' Modified Sobek 7
10113726014 MT/303409-SGTP-2 8' Modified Sobek 7
10113726015 MT/303409-SGTP-3 6' Modified Sobek 7
10113726016 MT/303409-SGTP-3 16' Modified Sobek 7
10113726017 MT/303409-SGTP-4 2' Modified Sobek 7
10113726018 MT/303409-SGTP-4 6' Modified Sobek 7
10113726019 MT/303409-SGTP-4 12' Modified Sobek 7
10113726020 MT/303409-SGTP-5 9' Modified Sobek 7

10113726001 MT/303909-PMTP-3 9' Modified Sobek 7
10113726002 MT/303909-PMTP-11 12-14' Modified Sobek 7
10113726003 MT/303909-PMTP-11 9-10' Modified Sobek 7
10113726004 MT/303909-PMTP-10 3' Modified Sobek 7
10113726005 MT/303909-PMTP-3 4' Modified Sobek 7
10113726006 MT/303909-PMTP-3 7' Modified Sobek 7
10113726007 MT/303909-PMTP-10 1 1/2-2 1/2' Modified Sobek 7
10113726008 MT/303909-MHTP-5 51/2 Modified Sobek 7
10113726009 MT/303909-PMTP-7 2' Modified Sobek 7
10113726010 MT/303909-SGTP-1 11' Modified Sobek 7
10113726011 MT/303909-SGTP-1 12' Modified Sobek 7
10113726012 MT/303909-SGTP-2 3' Modified Sobek 7
10113726013 MT/303909-SGTP-2 5' Modified Sobek 7
10113726014 MT/303909-SGTP-2 8' Modified Sobek 7
10113726015 MT/303909-SGTP-3 6' Modified Sobek 7
10113726016 MT/303909-SGTP-3 16' Modified Sobek 7
10113726017 MT/303909-SGTP-4 2' Modified Sobek 7
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10113726
UBMC Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10113726018 MT/303909-SGTP-4 6' Modified Sobek 7
10113726019 MT/303909-SGTP-4 12' Modified Sobek 7
10113726020 MT/303909-SGTP-5 9' Modified Sobek 7

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 10/14/2009 03:59 PM Page 91 of 91

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



October 14, 2009

LIMS USE: FR - SHELLIE HAALAND
LIMS OBJECT ID: 10113729

10113729
Project:
Pace Project No.:

RE:

Shellie Haaland
Montana Dept. of Environmental Qualtiy
PO Box 200901
Helena, MT 596200901

UBMC Mike Horse 09208

Dear Shellie Haaland:
Enclosed are the analytical results for sample(s) received by the laboratory on September 30, 2009.
The results relate only to the samples included in this report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Denise Jensen

denise.jensen@pacelabs.com
Project Manager

Enclosures

cc: Thomas Smith, Terragraphics Environmental Engineering,
Inc.
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CERTIFICATIONS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Minnesota Certification IDs
1700 Elm Street SE, Suite 200 Minneapolis, MN  55414
Wisconsin Certification #: 999407970
Alaska Certification #: UST-078
Arizona Certification #: AZ-0014
California Certification #: 01155CA
Florida/NELAP Certification #: E87605
Illinois Certification #: 200011
Iowa Certification #: 368
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009

Maine Certification #: 2007029
Minnesota Certification #: 027-053-137
Montana Certification #: MT CERT0092
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
Oregon Certification #: MN200001
Pennsylvania Certification #: 68-00563
Washington Certification #: C754
Tennessee Certification #: 02818

Montana Certification IDs
Idaho Certification #: MT00012
EPA Region 8 Certification #: 8TMS-Q

602 South 25th Street  Billings, MT  59101
Montana Certification #: MT CERT0040

Green Bay Certification IDs
New York Certification #: 11887
New York Certification #: 11888
North Carolina Certification #: 503
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
1241 Bellevue Street  Green Bay, WI  54302

Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Minnesota Certification #: 055-999-334
Louisiana Certification #: 04168
California Certification #: 09268CA
Kentucky Certification #: 82
Kentucky Certification #: 83
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SAMPLE SUMMARY

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Lab ID Sample ID Matrix Date Collected Date Received

10113729001 09-SGTP-5 16' Solid 09/15/09 00:00 09/30/09 10:35

10113729002 09-SGTP-6 2' Solid 09/15/09 00:00 09/30/09 10:35

10113729003 09-SGTP-6 6' Solid 09/15/09 00:00 09/30/09 10:35

10113729004 09-SGTP-7 8' Solid 09/15/09 00:00 09/30/09 10:35

10113729005 09-SGTP-7 12' Solid 09/15/09 00:00 09/30/09 10:35

10113729006 09-SGTP-8 4' Solid 09/15/09 00:00 09/30/09 10:35

10113729007 09-SGTP-8 9' Solid 09/15/09 00:00 09/30/09 10:35

10113729008 09-SGTP-9 6' Solid 09/16/09 00:00 09/30/09 10:35

10113729009 09-SGTP-9 9' Solid 09/16/09 00:00 09/30/09 10:35
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10113729001 09-SGTP-5 16' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTEJS

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113729002 09-SGTP-6 2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTEJS

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113729003 09-SGTP-6 6' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTEJS

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113729004 09-SGTP-7 8' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTEJS

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113729005 09-SGTP-7 12' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTEJS

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113729006 09-SGTP-8 4' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTEJS

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113729007 09-SGTP-8 9' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTEJS

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113729008 09-SGTP-9 6' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTEJS

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1

10113729009 09-SGTP-9 9' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

LECO 1 PASI-MTEJS

Modified Sobek 7 10 PASI-MTCAC, EJS,
KS1
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6010

Date: October 14, 2009

Description: 6010 MET ICP, SPLP

General Information:
9 samples were analyzed for EPA 6010.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/17724
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 694526)
• Arsenic
• Manganese
• Zinc

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17724
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10113729001

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 694528)

• Aluminum
• Iron

• MSD  (Lab ID: 694529)
• Aluminum
• Iron

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6010

Date: October 14, 2009

Description: 6010 MET ICP, SPLP

Additional Comments:
Analyte Comments:

QC Batch: MPRP/17724

• 09-SGTP-5 16'  (Lab ID: 10113729001)
• Zinc

• 09-SGTP-6 2'  (Lab ID: 10113729002)
• Zinc

• 09-SGTP-6 6'  (Lab ID: 10113729003)
• Zinc

• 09-SGTP-7 8'  (Lab ID: 10113729004)
• Zinc

• 09-SGTP-8 4'  (Lab ID: 10113729006)
• Zinc

• 09-SGTP-8 9'  (Lab ID: 10113729007)
• Zinc

• 09-SGTP-9 9'  (Lab ID: 10113729009)
• Zinc
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: October 14, 2009

Description: 6020 MET ICPMS

General Information:
9 samples were analyzed for EPA 6020.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/17628
P8: Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than the blank
or were below the reporting limit.

• BLANK  (Lab ID: 692040)
• Lead

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/17628
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10113729001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 692042)

• Aluminum
• Arsenic
• Copper
• Iron
• Lead
• Manganese
• Zinc
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: October 14, 2009

Description: 6020 MET ICPMS

QC Batch: MPRP/17628
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10113729001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 692043)

• Aluminum
• Copper
• Iron
• Lead
• Manganese
• Zinc

R1: RPD value was outside control limits.
• MSD  (Lab ID: 692043)

• Aluminum
• Iron
• Lead
• Manganese
• Zinc

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/17628
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• 09-SGTP-6 2'  (Lab ID: 10113729002)
• Cadmium

• 09-SGTP-6 6'  (Lab ID: 10113729003)
• Cadmium

• 09-SGTP-7 12'  (Lab ID: 10113729005)
• Cadmium

• 09-SGTP-7 8'  (Lab ID: 10113729004)
• Cadmium

• 09-SGTP-8 4'  (Lab ID: 10113729006)
• Cadmium

• 09-SGTP-9 6'  (Lab ID: 10113729008)
• Cadmium

• 09-SGTP-9 9'  (Lab ID: 10113729009)
• Cadmium
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

% Moisture

Date: October 14, 2009

Description: Dry Weight

General Information:
9 samples were analyzed for % Moisture.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

ASA 10-3.3

Date: October 14, 2009

Description: ASA10-3.3 Specific Conductance

General Information:
9 samples were analyzed for ASA 10-3.3.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: MT/2983
D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.

• DUP  (Lab ID: 693667)
• Sp.Conductance Saturated Paste

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

ASA 103.2

Date: October 14, 2009

Description: ASA 103.2 pH

General Information:
9 samples were analyzed for ASA 103.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

LECO

Date: October 14, 2009

Description: Sulfur analysis Montana

General Information:
9 samples were analyzed for LECO.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: October 14, 2009

Description: Sobek Acid Base Potential

General Information:
9 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: October 14, 2009

Description: Sobek Calculations

General Information:
9 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: October 14, 2009

Description: Sobek Extractable Sulfur

General Information:
9 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: October 14, 2009

Description: Sobek SMP Buffer pH

General Information:
9 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

General Information:
9 samples were analyzed for EPA 9060 Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WETA/4873
10M: Total Inorganic Carbon Result of 1260 mg/Kg

MDL 141 mg/Kg

RDL 503 mg/Kg
• 09-SGTP-7 8'  (Lab ID: 10113729004)

• Mean Total Organic Carbon
11M: Total Inorganic Carbon Result of <253 mg/Kg

MDL 70.7 mg/Kg

RDL 253 mg/Kg
• 09-SGTP-9 6'  (Lab ID: 10113729008)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4873
12M: Total Inorganic Carbon Result of <255 mg/Kg

MDL 71.3 mg/Kg

RDL 255 mg/Kg
• 09-SGTP-9 9'  (Lab ID: 10113729009)

• Mean Total Organic Carbon
13M: Total Inorganic Carbon Result of <2780 mg/Kg

MDL 778 mg/Kg

RDL 2780 mg/Kg
• 09-SGTP-8 9'  (Lab ID: 10113729007)

• Mean Total Organic Carbon
14M: Total Inorganic Carbon Result of <4350 mg/Kg

MDL 1220 mg/Kg

RDL 4350 mg/Kg
• 09-SGTP-8 4'  (Lab ID: 10113729006)

• Mean Total Organic Carbon
15M: Total Inorganic Carbon Result of <490 mg/Kg

MDL 137 mg/Kg

RDL 490 mg/Kg
• 09-SGTP-7 12'  (Lab ID: 10113729005)

• Mean Total Organic Carbon
16M: Total Inorganic Carbon Result of <498 mg/Kg

MDL 139 mg/Kg

RDL 498 mg/Kg
• 09-SGTP-6 2'  (Lab ID: 10113729002)

• Mean Total Organic Carbon
17M: Total Inorganic Carbon Result of <503 mg/Kg

MDL 141 mg/Kg

RDL 503 mg/Kg
• 09-SGTP-6 6'  (Lab ID: 10113729003)

• Mean Total Organic Carbon
18M: Total Inorganic Carbon Result of <513 mg/Kg

MDL 144 mg/Kg

RDL 513 mg/Kg
• 09-SGTP-5 16'  (Lab ID: 10113729001)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4873
19M: Total organic carbon result greater than total carbon result.

• 09-SGTP-8 9'  (Lab ID: 10113729007)
• Mean Total Organic Carbon

1M: Total Carbon Result of 1380 mg/Kg

MDL 144 mg/Kg

RDL 513 mg/Kg
• 09-SGTP-5 16'  (Lab ID: 10113729001)

• Mean Total Organic Carbon
2M: Total Carbon Result of 1390 mg/Kg

MDL 141 mg/Kg

RDL 503 mg/Kg
• 09-SGTP-6 6'  (Lab ID: 10113729003)

• Mean Total Organic Carbon
3M: Total Carbon Result of 1470 mg/Kg

MDL 70.3 mg/Kg

RDL 251 mg/Kg
• 09-SGTP-9 6'  (Lab ID: 10113729008)

• Mean Total Organic Carbon
4M: Total Carbon Result of 2400 mg/Kg

MDL 283 mg/Kg

RDL 1010 mg/Kg
• 09-SGTP-8 9'  (Lab ID: 10113729007)

• Mean Total Organic Carbon
5M: Total Carbon Result of 2500 mg/Kg

MDL 140 mg/Kg

RDL 500 mg/Kg
• 09-SGTP-7 8'  (Lab ID: 10113729004)

• Mean Total Organic Carbon
6M: Total Carbon Result of 3350 mg/Kg

MDL 139 mg/Kg

RDL 498 mg/Kg
• 09-SGTP-6 2'  (Lab ID: 10113729002)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: October 14, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/4873
7M: Total Carbon Result of 851 mg/Kg

MDL 137 mg/Kg

RDL 490 mg/Kg
• 09-SGTP-7 12'  (Lab ID: 10113729005)

• Mean Total Organic Carbon
8M: Total Carbon Result of 900 mg/Kg

MDL 70.7 mg/Kg

RDL 253 mg/Kg
• 09-SGTP-9 9'  (Lab ID: 10113729009)

• Mean Total Organic Carbon
9M: Total Carbon Result of 9570 mg/Kg

MDL 1080 mg/Kg

RDL 3850 mg/Kg
• 09-SGTP-8 4'  (Lab ID: 10113729006)

• Mean Total Organic Carbon

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-5 16' Lab ID: 10113729001 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:32

Aluminum 43.0 mg/L 1 10/12/09 18:37 7429-90-5 M010/09/09 14:390.10 0.10
Arsenic 0.039 mg/L 1 10/12/09 18:37 7440-38-2 B+10/09/09 14:390.0050 0.0050
Cadmium 0.0051 mg/L 1 10/12/09 18:37 7440-43-910/09/09 14:390.00050 0.00050
Copper 0.40 mg/L 1 10/12/09 18:37 7440-50-810/09/09 14:390.0050 0.0050
Iron 48.3 mg/L 1 10/12/09 18:37 7439-89-6 M010/09/09 14:390.025 0.025
Lead 0.15 mg/L 1 10/12/09 18:37 7439-92-110/09/09 14:390.0015 0.0015
Manganese 0.69 mg/L 1 10/12/09 18:37 7439-96-5 B+10/09/09 14:390.0025 0.0025
Zinc 0.29 mg/L 1 10/12/09 18:37 7440-66-610/09/09 14:390.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 17800 mg/kg 100 10/14/09 11:36 7429-90-5 M110/13/09 18:5815.0 7.5
Arsenic 15.3 mg/kg 100 10/14/09 11:36 7440-38-2 M110/13/09 18:581.9 0.94
Cadmium 0.96 mg/kg 100 10/14/09 11:36 7440-43-910/13/09 18:580.37 0.19
Copper 238 mg/kg 100 10/14/09 11:36 7440-50-8 M110/13/09 18:581.9 0.94
Iron 37300 mg/kg 100 10/14/09 11:36 7439-89-6 M110/13/09 18:58187 93.5
Lead 161 mg/kg 100 10/14/09 11:36 7439-92-1 M110/13/09 18:580.37 0.19
Manganese 1230 mg/kg 100 10/14/09 11:36 7439-96-5 M110/13/09 18:581.9 0.94
Zinc 173 mg/kg 100 10/14/09 11:36 7440-66-6 M110/13/09 18:5818.7 9.4

Dry Weight Analytical Method: % Moisture

Percent Moisture 7.2 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.5 Std. Units 1 10/08/09 09:200.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 11.2 tons/1000 1 10/08/09 14:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 10.4 tons/1000 1 10/14/09 09:460.0
Acid Potential 0.77 tons/1000 1 10/14/09 09:460.50
Lime Requirement 0.96 tons/1000 1 10/14/09 09:460.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:460.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-5 16' Lab ID: 10113729001 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.057 mmhos/cm 1 10/08/09 16:270.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/09/09 15:250.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 896 mg/kg 1 10/05/09 12:48 7440-44-0254 71.2
Total Organic Carbon 1150 mg/kg 1 10/05/09 12:53 7440-44-0256 71.6
Mean Total Organic Carbon 1020 mg/kg 1 10/05/09 12:53 7440-44-0 18M,1M255 71.4
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-6 2' Lab ID: 10113729002 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:32

Aluminum 41.4 mg/L 1 10/12/09 18:57 7429-90-510/09/09 14:390.10 0.10
Arsenic 0.035 mg/L 1 10/12/09 18:57 7440-38-2 B+10/09/09 14:390.0050 0.0050
Cadmium 0.0042 mg/L 1 10/12/09 18:57 7440-43-910/09/09 14:390.00050 0.00050
Copper 0.30 mg/L 1 10/12/09 18:57 7440-50-810/09/09 14:390.0050 0.0050
Iron 44.2 mg/L 1 10/12/09 18:57 7439-89-610/09/09 14:390.025 0.025
Lead 0.11 mg/L 1 10/12/09 18:57 7439-92-110/09/09 14:390.0015 0.0015
Manganese 0.66 mg/L 1 10/12/09 18:57 7439-96-5 B+10/09/09 14:390.0025 0.0025
Zinc 0.31 mg/L 1 10/12/09 18:57 7440-66-610/09/09 14:390.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 19800 mg/kg 200 10/14/09 11:53 7429-90-510/13/09 18:5833.0 16.5
Arsenic 20.4 mg/kg 200 10/14/09 11:53 7440-38-210/13/09 18:584.1 2.1
Cadmium <0.41 mg/kg 200 10/14/09 11:53 7440-43-9 D310/13/09 18:580.82 0.41
Copper 228 mg/kg 200 10/14/09 11:53 7440-50-810/13/09 18:584.1 2.1
Iron 43900 mg/kg 200 10/14/09 11:53 7439-89-610/13/09 18:58412 206
Lead 206 mg/kg 200 10/14/09 11:53 7439-92-110/13/09 18:580.82 0.41
Manganese 367 mg/kg 200 10/14/09 11:53 7439-96-510/13/09 18:584.1 2.1
Zinc 107 mg/kg 200 10/14/09 11:53 7440-66-610/13/09 18:5841.2 20.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 6.0 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.9 Std. Units 1 10/08/09 09:200.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 5.8 tons/1000 1 10/08/09 14:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 5.0 tons/1000 1 10/14/09 09:460.0
Acid Potential 0.80 tons/1000 1 10/14/09 09:460.50
Lime Requirement 1.0 tons/1000 1 10/14/09 09:460.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:460.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-6 2' Lab ID: 10113729002 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.14 mmhos/cm 1 10/08/09 16:270.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.039J % (w/w) 1 10/09/09 15:300.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 2860 mg/kg 1 10/05/09 13:31 7440-44-0493 138
Total Organic Carbon 3370 mg/kg 1 10/05/09 13:37 7440-44-0495 139
Mean Total Organic Carbon 3120 mg/kg 1 10/05/09 13:37 7440-44-0 16M,6M494 138
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-6 6' Lab ID: 10113729003 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:32

Aluminum 71.3 mg/L 1 10/12/09 19:04 7429-90-510/09/09 14:390.10 0.10
Arsenic 0.063 mg/L 1 10/12/09 19:04 7440-38-2 B+10/09/09 14:390.0050 0.0050
Cadmium 0.0079 mg/L 1 10/12/09 19:04 7440-43-910/09/09 14:390.00050 0.00050
Copper 1.0 mg/L 1 10/12/09 19:04 7440-50-810/09/09 14:390.0050 0.0050
Iron 77.7 mg/L 1 10/12/09 19:04 7439-89-610/09/09 14:390.025 0.025
Lead 0.20 mg/L 1 10/12/09 19:04 7439-92-110/09/09 14:390.0015 0.0015
Manganese 0.86 mg/L 1 10/12/09 19:04 7439-96-5 B+10/09/09 14:390.0025 0.0025
Zinc 0.28 mg/L 1 10/12/09 19:04 7440-66-610/09/09 14:390.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 28300 mg/kg 200 10/14/09 12:07 7429-90-510/13/09 18:5831.0 15.5
Arsenic 27.8 mg/kg 200 10/14/09 12:07 7440-38-210/13/09 18:583.9 1.9
Cadmium 0.74J mg/kg 200 10/14/09 12:07 7440-43-9 D310/13/09 18:580.77 0.39
Copper 657 mg/kg 200 10/14/09 12:07 7440-50-810/13/09 18:583.9 1.9
Iron 70500 mg/kg 200 10/14/09 12:07 7439-89-610/13/09 18:58387 193
Lead 142 mg/kg 200 10/14/09 12:07 7439-92-110/13/09 18:580.77 0.39
Manganese 588 mg/kg 200 10/14/09 12:07 7439-96-510/13/09 18:583.9 1.9
Zinc 123 mg/kg 200 10/14/09 12:07 7440-66-610/13/09 18:5838.7 19.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 13.3 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.6 Std. Units 1 10/08/09 09:200.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 8.7 tons/1000 1 10/08/09 14:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 8.0 tons/1000 1 10/14/09 09:470.0
Acid Potential 0.75 tons/1000 1 10/14/09 09:470.50
Lime Requirement 0.94 tons/1000 1 10/14/09 09:470.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:470.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.1 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-6 6' Lab ID: 10113729003 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.10 mmhos/cm 1 10/08/09 16:270.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.039J % (w/w) 1 10/09/09 15:560.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1250 mg/kg 1 10/05/09 13:40 7440-44-0500 140
Total Organic Carbon 1070 mg/kg 1 10/05/09 13:43 7440-44-0503 141
Mean Total Organic Carbon 1160 mg/kg 1 10/05/09 13:43 7440-44-0 17M,2M501 140
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-7 8' Lab ID: 10113729004 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:32

Aluminum 89.5 mg/L 1 10/12/09 19:19 7429-90-510/09/09 14:390.10 0.10
Arsenic 0.098 mg/L 1 10/12/09 19:19 7440-38-2 B+10/09/09 14:390.0050 0.0050
Cadmium 0.012 mg/L 1 10/12/09 19:19 7440-43-910/09/09 14:390.00050 0.00050
Copper 0.82 mg/L 1 10/12/09 19:19 7440-50-810/09/09 14:390.0050 0.0050
Iron 118 mg/L 1 10/12/09 19:19 7439-89-610/09/09 14:390.025 0.025
Lead 0.18 mg/L 1 10/12/09 19:19 7439-92-110/09/09 14:390.0015 0.0015
Manganese 1.1 mg/L 1 10/12/09 19:19 7439-96-5 B+10/09/09 14:390.0025 0.0025
Zinc 0.49 mg/L 1 10/12/09 19:19 7440-66-610/09/09 14:390.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 22100 mg/kg 200 10/14/09 12:11 7429-90-510/13/09 18:5839.1 19.6
Arsenic 21.7 mg/kg 200 10/14/09 12:11 7440-38-210/13/09 18:584.9 2.4
Cadmium <0.49 mg/kg 200 10/14/09 12:11 7440-43-9 D310/13/09 18:580.98 0.49
Copper 197 mg/kg 200 10/14/09 12:11 7440-50-810/13/09 18:584.9 2.4
Iron 34800 mg/kg 200 10/14/09 12:11 7439-89-610/13/09 18:58489 244
Lead 73.3 mg/kg 200 10/14/09 12:11 7439-92-110/13/09 18:580.98 0.49
Manganese 322 mg/kg 200 10/14/09 12:11 7439-96-510/13/09 18:584.9 2.4
Zinc 100 mg/kg 200 10/14/09 12:11 7440-66-610/13/09 18:5848.9 24.4

Dry Weight Analytical Method: % Moisture

Percent Moisture 14.0 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.1 Std. Units 1 10/08/09 09:200.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 6.9 tons/1000 1 10/08/09 14:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 5.7 tons/1000 1 10/14/09 09:470.0
Acid Potential 1.2 tons/1000 1 10/14/09 09:470.50
Lime Requirement 2.8 tons/1000 1 10/14/09 09:470.0
SMP Lime Requirement 1.0 tons/1000 1 10/14/09 09:470.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.8 Std. Units 1 10/08/09 00:000.10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 10/14/2009 02:45 PM Page 29 of 56

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-7 8' Lab ID: 10113729004 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.15 mmhos/cm 1 10/08/09 16:270.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.054 % (w/w) 1 10/09/09 16:170.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1200 mg/kg 1 10/05/09 13:47 7440-44-0508 142
Total Organic Carbon 1280 mg/kg 1 10/05/09 13:51 7440-44-0498 139
Mean Total Organic Carbon 1240 mg/kg 1 10/05/09 13:51 7440-44-0 10M,5M503 141
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-7 12' Lab ID: 10113729005 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:32

Aluminum 101 mg/L 1 10/12/09 19:26 7429-90-510/09/09 14:390.10 0.10
Arsenic 0.059 mg/L 1 10/12/09 19:26 7440-38-2 B+10/09/09 14:390.0050 0.0050
Cadmium 0.0097 mg/L 1 10/12/09 19:26 7440-43-910/09/09 14:390.00050 0.00050
Copper 1.6 mg/L 1 10/12/09 19:26 7440-50-810/09/09 14:390.0050 0.0050
Iron 107 mg/L 1 10/12/09 19:26 7439-89-610/09/09 14:390.025 0.025
Lead 0.089 mg/L 1 10/12/09 19:26 7439-92-110/09/09 14:390.0015 0.0015
Manganese 0.63 mg/L 1 10/12/09 19:26 7439-96-5 B+10/09/09 14:390.0025 0.0025
Zinc 0.18 mg/L 1 10/12/09 19:26 7440-66-6 B+10/09/09 14:390.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 50400 mg/kg 200 10/14/09 12:16 7429-90-510/13/09 18:5841.3 20.7
Arsenic 15.0 mg/kg 200 10/14/09 12:16 7440-38-210/13/09 18:585.2 2.6
Cadmium <0.52 mg/kg 200 10/14/09 12:16 7440-43-9 D310/13/09 18:581.0 0.52
Copper 917 mg/kg 200 10/14/09 12:16 7440-50-810/13/09 18:585.2 2.6
Iron 114000 mg/kg 200 10/14/09 12:16 7439-89-610/13/09 18:58517 258
Lead 54.5 mg/kg 200 10/14/09 12:16 7439-92-110/13/09 18:581.0 0.52
Manganese 618 mg/kg 200 10/14/09 12:16 7439-96-510/13/09 18:585.2 2.6
Zinc 106 mg/kg 200 10/14/09 12:16 7440-66-610/13/09 18:5851.7 25.8

Dry Weight Analytical Method: % Moisture

Percent Moisture 17.3 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.3 Std. Units 1 10/08/09 09:200.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 6.3 tons/1000 1 10/08/09 14:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 5.8 tons/1000 1 10/14/09 09:470.0
Acid Potential 0.56 tons/1000 1 10/14/09 09:470.50
Lime Requirement 0.70 tons/1000 1 10/14/09 09:470.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:470.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-7 12' Lab ID: 10113729005 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.11 mmhos/cm 1 10/08/09 16:270.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/09/09 16:310.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 805 mg/kg 1 10/05/09 14:13 7440-44-0252 70.5
Total Organic Carbon 627 mg/kg 1 10/05/09 14:16 7440-44-0252 70.5
Mean Total Organic Carbon 716 mg/kg 1 10/05/09 14:16 7440-44-0 15M,7M252 70.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-8 4' Lab ID: 10113729006 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:32

Aluminum 48.2 mg/L 1 10/12/09 19:33 7429-90-510/09/09 14:390.10 0.10
Arsenic 0.044 mg/L 1 10/12/09 19:33 7440-38-2 B+10/09/09 14:390.0050 0.0050
Cadmium 0.0054 mg/L 1 10/12/09 19:33 7440-43-910/09/09 14:390.00050 0.00050
Copper 0.29 mg/L 1 10/12/09 19:33 7440-50-810/09/09 14:390.0050 0.0050
Iron 43.4 mg/L 1 10/12/09 19:33 7439-89-610/09/09 14:390.025 0.025
Lead 0.25 mg/L 1 10/12/09 19:33 7439-92-110/09/09 14:390.0015 0.0015
Manganese 0.71 mg/L 1 10/12/09 19:33 7439-96-5 B+10/09/09 14:390.0025 0.0025
Zinc 0.36 mg/L 1 10/12/09 19:33 7440-66-610/09/09 14:390.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 11700 mg/kg 200 10/14/09 12:20 7429-90-510/13/09 18:5833.0 16.5
Arsenic 9.6 mg/kg 200 10/14/09 12:20 7440-38-210/13/09 18:584.1 2.1
Cadmium 0.53J mg/kg 200 10/14/09 12:20 7440-43-9 D310/13/09 18:580.82 0.41
Copper 86.5 mg/kg 200 10/14/09 12:20 7440-50-810/13/09 18:584.1 2.1
Iron 20500 mg/kg 200 10/14/09 12:20 7439-89-610/13/09 18:58412 206
Lead 65.7 mg/kg 200 10/14/09 12:20 7439-92-110/13/09 18:580.82 0.41
Manganese 483 mg/kg 200 10/14/09 12:20 7439-96-510/13/09 18:584.1 2.1
Zinc 111 mg/kg 200 10/14/09 12:20 7440-66-610/13/09 18:5841.2 20.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.1 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.4 Std. Units 1 10/08/09 09:200.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 5.9 tons/1000 1 10/08/09 14:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 5.2 tons/1000 1 10/14/09 09:480.0
Acid Potential 0.72 tons/1000 1 10/14/09 09:480.50
Lime Requirement 0.90 tons/1000 1 10/14/09 09:480.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:480.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 10/14/2009 02:45 PM Page 33 of 56

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-8 4' Lab ID: 10113729006 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.17 mmhos/cm 1 10/08/09 16:270.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 10/09/09 17:000.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 12000 mg/kg 1 10/05/09 14:33 7440-44-04170 1170
Total Organic Carbon 11600 mg/kg 1 10/05/09 14:36 7440-44-04550 1270
Mean Total Organic Carbon 11800 mg/kg 1 10/05/09 14:36 7440-44-0 14M,9M4350 1220
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-8 9' Lab ID: 10113729007 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:32

Aluminum 32.1 mg/L 1 10/12/09 19:39 7429-90-510/09/09 14:390.10 0.10
Arsenic 0.033 mg/L 1 10/12/09 19:39 7440-38-2 B+10/09/09 14:390.0050 0.0050
Cadmium 0.0054 mg/L 1 10/12/09 19:39 7440-43-910/09/09 14:390.00050 0.00050
Copper 0.37 mg/L 1 10/12/09 19:39 7440-50-810/09/09 14:390.0050 0.0050
Iron 36.1 mg/L 1 10/12/09 19:39 7439-89-610/09/09 14:390.025 0.025
Lead 0.15 mg/L 1 10/12/09 19:39 7439-92-110/09/09 14:390.0015 0.0015
Manganese 1.0 mg/L 1 10/12/09 19:39 7439-96-5 B+10/09/09 14:390.0025 0.0025
Zinc 0.34 mg/L 1 10/12/09 19:39 7440-66-610/09/09 14:390.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 12400 mg/kg 200 10/14/09 12:24 7429-90-510/13/09 18:5838.5 19.3
Arsenic 12.6 mg/kg 200 10/14/09 12:24 7440-38-210/13/09 18:584.8 2.4
Cadmium 1.3 mg/kg 200 10/14/09 12:24 7440-43-910/13/09 18:580.96 0.48
Copper 164 mg/kg 200 10/14/09 12:24 7440-50-810/13/09 18:584.8 2.4
Iron 21800 mg/kg 200 10/14/09 12:24 7439-89-610/13/09 18:58482 241
Lead 66.9 mg/kg 200 10/14/09 12:24 7439-92-110/13/09 18:580.96 0.48
Manganese 804 mg/kg 200 10/14/09 12:24 7439-96-510/13/09 18:584.8 2.4
Zinc 187 mg/kg 200 10/14/09 12:24 7440-66-610/13/09 18:5848.2 24.1

Dry Weight Analytical Method: % Moisture

Percent Moisture 12.1 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.4 Std. Units 1 10/08/09 09:200.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 10.8 tons/1000 1 10/08/09 14:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable 0.079 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable 0.049J % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 8.0 tons/1000 1 10/14/09 09:480.0
Acid Potential 2.8 tons/1000 1 10/14/09 09:480.50
Lime Requirement 3.4 tons/1000 1 10/14/09 09:480.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:480.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.1 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-8 9' Lab ID: 10113729007 Collected: 09/15/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.24 mmhos/cm 1 10/08/09 16:270.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.14 % (w/w) 1 10/09/09 17:220.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 5710 mg/kg 1 10/05/09 14:39 7440-44-02940 824
Total Organic Carbon 4730 mg/kg 1 10/05/09 14:42 7440-44-02630 737
Mean Total Organic Carbon 5190 mg/kg 1 10/05/09 14:42 7440-44-0 13M,

19M,4M
2780 778
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-9 6' Lab ID: 10113729008 Collected: 09/16/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:32

Aluminum 46.5 mg/L 1 10/12/09 19:44 7429-90-510/09/09 14:390.10 0.10
Arsenic 0.066 mg/L 1 10/12/09 19:44 7440-38-2 B+10/09/09 14:390.0050 0.0050
Cadmium 0.0083 mg/L 1 10/12/09 19:44 7440-43-910/09/09 14:390.00050 0.00050
Copper 0.77 mg/L 1 10/12/09 19:44 7440-50-810/09/09 14:390.0050 0.0050
Iron 80.7 mg/L 1 10/12/09 19:44 7439-89-610/09/09 14:390.025 0.025
Lead 0.24 mg/L 1 10/12/09 19:44 7439-92-110/09/09 14:390.0015 0.0015
Manganese 0.46 mg/L 1 10/12/09 19:44 7439-96-5 B+10/09/09 14:390.0025 0.0025
Zinc 0.18 mg/L 1 10/12/09 19:44 7440-66-6 B+10/09/09 14:390.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 18000 mg/kg 200 10/14/09 12:28 7429-90-510/13/09 18:5837.3 18.7
Arsenic 20.1 mg/kg 200 10/14/09 12:28 7440-38-210/13/09 18:584.7 2.3
Cadmium <0.47 mg/kg 200 10/14/09 12:28 7440-43-9 D310/13/09 18:580.93 0.47
Copper 402 mg/kg 200 10/14/09 12:28 7440-50-810/13/09 18:584.7 2.3
Iron 57200 mg/kg 200 10/14/09 12:28 7439-89-610/13/09 18:58466 233
Lead 107 mg/kg 200 10/14/09 12:28 7439-92-110/13/09 18:580.93 0.47
Manganese 270 mg/kg 200 10/14/09 12:28 7439-96-510/13/09 18:584.7 2.3
Zinc 87.5 mg/kg 200 10/14/09 12:28 7440-66-610/13/09 18:5846.6 23.3

Dry Weight Analytical Method: % Moisture

Percent Moisture 6.8 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.1 Std. Units 1 10/08/09 09:200.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 7.1 tons/1000 1 10/08/09 14:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable 0.12 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable 0.070 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 2.7 tons/1000 1 10/14/09 09:490.0
Acid Potential 4.5 tons/1000 1 10/14/09 09:490.50
Lime Requirement 5.9 tons/1000 1 10/14/09 09:490.0
SMP Lime Requirement 0.30 tons/1000 1 10/14/09 09:490.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.9 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-9 6' Lab ID: 10113729008 Collected: 09/16/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.31 mmhos/cm 1 10/08/09 16:270.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.22 % (w/w) 1 10/12/09 08:410.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1390 mg/kg 1 10/05/09 14:45 7440-44-0251 70.4
Total Organic Carbon 1510 mg/kg 1 10/05/09 14:56 7440-44-0254 71.1
Mean Total Organic Carbon 1450 mg/kg 1 10/05/09 14:56 7440-44-0 11M,3M253 70.7
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-9 9' Lab ID: 10113729009 Collected: 09/16/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 10/09/09 12:32

Aluminum 75.0 mg/L 1 10/12/09 19:51 7429-90-510/09/09 14:390.10 0.10
Arsenic 0.082 mg/L 1 10/12/09 19:51 7440-38-2 B+10/09/09 14:390.0050 0.0050
Cadmium 0.011 mg/L 1 10/12/09 19:51 7440-43-910/09/09 14:390.00050 0.00050
Copper 0.89 mg/L 1 10/12/09 19:51 7440-50-810/09/09 14:390.0050 0.0050
Iron 108 mg/L 1 10/12/09 19:51 7439-89-610/09/09 14:390.025 0.025
Lead 0.33 mg/L 1 10/12/09 19:51 7439-92-110/09/09 14:390.0015 0.0015
Manganese 0.60 mg/L 1 10/12/09 19:51 7439-96-5 B+10/09/09 14:390.0025 0.0025
Zinc 0.25 mg/L 1 10/12/09 19:51 7440-66-610/09/09 14:390.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 22600 mg/kg 200 10/14/09 12:33 7429-90-510/13/09 18:5835.5 17.8
Arsenic 32.2 mg/kg 200 10/14/09 12:33 7440-38-210/13/09 18:584.4 2.2
Cadmium <0.44 mg/kg 200 10/14/09 12:33 7440-43-9 D310/13/09 18:580.89 0.44
Copper 340 mg/kg 200 10/14/09 12:33 7440-50-810/13/09 18:584.4 2.2
Iron 56900 mg/kg 200 10/14/09 12:33 7439-89-610/13/09 18:58444 222
Lead 206 mg/kg 200 10/14/09 12:33 7439-92-110/13/09 18:580.89 0.44
Manganese 391 mg/kg 200 10/14/09 12:33 7439-96-510/13/09 18:584.4 2.2
Zinc 98.9 mg/kg 200 10/14/09 12:33 7440-66-610/13/09 18:5844.4 22.2

Dry Weight Analytical Method: % Moisture

Percent Moisture 9.2 % 1 10/09/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.0 Std. Units 1 10/08/09 09:200.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 9.8 tons/1000 1 10/08/09 14:000.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, HNO3 Extractable 0.12 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Hot Water Extractable 0.080 % (w/w) 1 10/14/09 11:400.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 10/14/09 11:400.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 5.8 tons/1000 1 10/14/09 09:490.0
Acid Potential 4.1 tons/1000 1 10/14/09 09:490.50
Lime Requirement 5.1 tons/1000 1 10/14/09 09:490.0
SMP Lime Requirement 0 tons/1000 1 10/14/09 09:490.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.0 Std. Units 1 10/08/09 00:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Sample: 09-SGTP-9 9' Lab ID: 10113729009 Collected: 09/16/09 00:00 Received: 09/30/09 10:35 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.13 mmhos/cm 1 10/08/09 16:270.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.21 % (w/w) 1 10/12/09 09:000.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 835 mg/kg 1 10/05/09 15:02 7440-44-0255 71.4
Total Organic Carbon 830 mg/kg 1 10/05/09 15:07 7440-44-0254 71.2
Mean Total Organic Carbon 833 mg/kg 1 10/05/09 15:07 7440-44-0 12M,8M255 71.3
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17628
EPA 3050

EPA 6020
6020 MET

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 692040

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Matrix: Solid

Analyzed

Aluminum mg/kg <1.8 3.5 10/14/09 11:27
Arsenic mg/kg <0.22 0.44 10/14/09 11:27
Cadmium mg/kg <0.044 0.088 10/14/09 11:27
Copper mg/kg <0.22 0.44 10/14/09 11:27
Iron mg/kg <22.1 44.2 10/14/09 11:27
Lead mg/kg 0.13 0.088 P810/14/09 11:27
Manganese mg/kg 0.39J 0.44 10/14/09 11:27
Zinc mg/kg <2.2 4.4 10/14/09 11:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

692041LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/kg 16.714.6 114 75-125
Arsenic mg/kg 14.014.6 96 75-125
Cadmium mg/kg 13.914.6 95 75-125
Copper mg/kg 14.314.6 98 75-125
Iron mg/kg 184182 101 75-125
Lead mg/kg 15.114.6 104 75-125
Manganese mg/kg 14.614.6 100 75-125
Zinc mg/kg 13.914.6 95 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

692042MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10113729001

692043

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/kg M1,R116.2 61450 70-1304693 39 2017.217800 27800 18600
Arsenic mg/kg M116.2 158 70-130112 17 2017.215.3 40.9 34.6
Cadmium mg/kg 16.2 112 70-13087 18 2017.20.96 19.2 16.0
Copper mg/kg M116.2 578 70-130281 15 2017.2238 332 287
Iron mg/kg M1,R1203 5980 70-130648 24 2021537300 49400 38700
Lead mg/kg M1,R116.2 17 70-130-182 23 2017.2161 163 129
Manganese mg/kg M1,R116.2 17 70-130-3032 54 2017.21230 1230 706
Zinc mg/kg M1,R116.2 217 70-130-215 42 2017.2173 208 136
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2960
ASA 103.2

ASA 103.2
ASA 103.2 pH saturated paste

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113729006
692256SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 7.3 1 37.4
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3019
LECO

LECO
Sulfur Analysis Montana

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 695249

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Matrix: Solid

Analyzed

Sulfur % (w/w) <0.037 0.050 10/09/09 14:27

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113729005
695250SAMPLE DUPLICATE:

Sulfur % (w/w) <0.045<0.037
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2984
Modified Sobek 7

Modified Sobek 7
Sobek SMP Buffer pH

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113729001
693671SAMPLE DUPLICATE:

SMP Buffer pH Std. Units 7.0 0 207.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 10/14/2009 02:45 PM Page 44 of 56

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17729
% Moisture

% Moisture
Dry Weight/Percent Moisture

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113184001
694750SAMPLE DUPLICATE:

Percent Moisture % 35.0 1 3034.5

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113729004
694751SAMPLE DUPLICATE:

Percent Moisture % 14.1 1 3014.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17724
EPA 3010

EPA 6010
6010 MET SPLP

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 694526

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Matrix: Water

Analyzed

Aluminum mg/L <0.10 0.10 10/12/09 18:28
Arsenic mg/L 0.0050 0.0050 B10/12/09 18:28
Cadmium mg/L <0.00050 0.00050 10/12/09 18:28
Copper mg/L <0.0050 0.0050 10/12/09 18:28
Iron mg/L <0.025 0.025 10/12/09 18:28
Lead mg/L <0.0015 0.0015 10/12/09 18:28
Manganese mg/L 0.31 0.0025 B10/12/09 18:28
Zinc mg/L 0.022 0.010 B10/12/09 18:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

694527LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 9.810 98 80-120
Arsenic mg/L 0.961 96 80-120
Cadmium mg/L 0.951 95 80-120
Copper mg/L 0.921 92 80-120
Iron mg/L 10.110 101 80-120
Lead mg/L 0.951 95 80-120
Manganese mg/L 0.941 94 80-120
Zinc mg/L 0.971 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

694528MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10113729001

694529

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L M010 337 75-125325 2 301043.0 76.8 75.5
Arsenic mg/L 1 93 75-12592 1 3010.039 0.97 0.96
Cadmium mg/L 1 93 75-12592 1 3010.0051 0.94 0.92
Copper mg/L 1 97 75-12597 0 3010.40 1.4 1.4
Iron mg/L M010 174 75-125163 2 301048.3 65.7 64.7
Lead mg/L 1 93 75-12592 1 3010.15 1.1 1.1
Manganese mg/L 1 100 75-125100 0 3010.69 1.7 1.7
Zinc mg/L 1 96 75-12595 1 3010.29 1.3 1.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2983
ASA 10-3.3

ASA 10-3.3
ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 693664

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 10/08/09 16:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

693665LABORATORY CONTROL SAMPLE:
LCSSpike

Sp.Conductance Saturated Paste mmhos/cm 0.93.85 109 53-147

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113729006
693667SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 0.23 30 200.17
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/2993
Modified Sobek 7

Modified Sobek 7
Sobek Acid Base Potential

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 694038

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Matrix: Solid

Analyzed

Neutralization Potential tons/1000 0 0.50 10/08/09 14:00

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113729009
694039SAMPLE DUPLICATE:

Neutralization Potential tons/1000 11.09.8
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/17730
% Moisture

% Moisture
Dry Weight/Percent Moisture

Associated Lab Samples: 10113729005, 10113729006, 10113729007, 10113729008, 10113729009

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10113729005
694753SAMPLE DUPLICATE:

Percent Moisture % 16.9 2 3017.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10114089001
694754SAMPLE DUPLICATE:

Percent Moisture % 10.0 4 309.7
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/4873
EPA 9060 Modified

EPA 9060 Modified
9060 TOC Average

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 216243

Associated Lab Samples: 10113729001, 10113729002, 10113729003, 10113729004, 10113729005, 10113729006, 10113729007,
10113729008, 10113729009

Matrix: Solid

Analyzed

Mean Total Organic Carbon mg/kg <70.0 250 10/05/09 12:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

216244LABORATORY CONTROL SAMPLE:
LCSSpike

Mean Total Organic Carbon mg/kg 9071000 91 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

216245MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10113729001

216246

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 508 64 50-15066 .8 305111020 1350 1360

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

216247MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10113729005

216248

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 503 65 50-15079 6 30504716 1050 1110
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QUALIFIERS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS
Total Inorganic Carbon Result of 1260 mg/Kg

MDL 141 mg/Kg

RDL 503 mg/Kg

10M

Total Inorganic Carbon Result of <253 mg/Kg

MDL 70.7 mg/Kg

RDL 253 mg/Kg

11M

Total Inorganic Carbon Result of <255 mg/Kg

MDL 71.3 mg/Kg

RDL 255 mg/Kg

12M

Total Inorganic Carbon Result of <2780 mg/Kg

MDL 778 mg/Kg

RDL 2780 mg/Kg

13M

Total Inorganic Carbon Result of <4350 mg/Kg

MDL 1220 mg/Kg

RDL 4350 mg/Kg

14M

Total Inorganic Carbon Result of <490 mg/Kg

MDL 137 mg/Kg

RDL 490 mg/Kg

15M

Total Inorganic Carbon Result of <498 mg/Kg

MDL 139 mg/Kg

RDL 498 mg/Kg

16M
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QUALIFIERS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

ANALYTE QUALIFIERS
Total Inorganic Carbon Result of <503 mg/Kg

MDL 141 mg/Kg

RDL 503 mg/Kg

17M

Total Inorganic Carbon Result of <513 mg/Kg

MDL 144 mg/Kg

RDL 513 mg/Kg

18M

Total organic carbon result greater than total carbon result.19M
Total Carbon Result of 1380 mg/Kg

MDL 144 mg/Kg

RDL 513 mg/Kg

1M

Total Carbon Result of 1390 mg/Kg

MDL 141 mg/Kg

RDL 503 mg/Kg

2M

Total Carbon Result of 1470 mg/Kg

MDL 70.3 mg/Kg

RDL 251 mg/Kg

3M

Total Carbon Result of 2400 mg/Kg

MDL 283 mg/Kg

RDL 1010 mg/Kg

4M

Total Carbon Result of 2500 mg/Kg

MDL 140 mg/Kg

RDL 500 mg/Kg

5M

Total Carbon Result of 3350 mg/Kg

MDL 139 mg/Kg

RDL 498 mg/Kg

6M

Total Carbon Result of 851 mg/Kg

MDL 137 mg/Kg

RDL 490 mg/Kg

7M

Total Carbon Result of 900 mg/Kg

MDL 70.7 mg/Kg

RDL 253 mg/Kg

8M

Total Carbon Result of 9570 mg/Kg

MDL 1080 mg/Kg

RDL 3850 mg/Kg

9M

Analyte was detected in the associated method blank.B
Analyte was detected in the associated method blank as well as in the sample.B+
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Analyte was detected in the method blank. All associated samples had concentrations of at least ten times greater than
the blank or were below the reporting limit.

P8
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QUALIFIERS

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

ANALYTE QUALIFIERS

RPD value was outside control limits.R1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 10/14/2009 02:45 PM Page 53 of 56

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10113729001 WETA/487309-SGTP-5 16' EPA 9060 Modified
10113729002 WETA/487309-SGTP-6 2' EPA 9060 Modified
10113729003 WETA/487309-SGTP-6 6' EPA 9060 Modified
10113729004 WETA/487309-SGTP-7 8' EPA 9060 Modified
10113729005 WETA/487309-SGTP-7 12' EPA 9060 Modified
10113729006 WETA/487309-SGTP-8 4' EPA 9060 Modified
10113729007 WETA/487309-SGTP-8 9' EPA 9060 Modified
10113729008 WETA/487309-SGTP-9 6' EPA 9060 Modified
10113729009 WETA/487309-SGTP-9 9' EPA 9060 Modified

10113729001 WETA/487409-SGTP-5 16' EPA 9060 Modified
10113729002 WETA/487409-SGTP-6 2' EPA 9060 Modified
10113729003 WETA/487409-SGTP-6 6' EPA 9060 Modified
10113729004 WETA/487409-SGTP-7 8' EPA 9060 Modified
10113729005 WETA/487409-SGTP-7 12' EPA 9060 Modified
10113729006 WETA/487409-SGTP-8 4' EPA 9060 Modified
10113729007 WETA/487409-SGTP-8 9' EPA 9060 Modified
10113729008 WETA/487409-SGTP-9 6' EPA 9060 Modified
10113729009 WETA/487409-SGTP-9 9' EPA 9060 Modified

10113729001 MPRP/17628 ICPM/725109-SGTP-5 16' EPA 3050 EPA 6020
10113729002 MPRP/17628 ICPM/725109-SGTP-6 2' EPA 3050 EPA 6020
10113729003 MPRP/17628 ICPM/725109-SGTP-6 6' EPA 3050 EPA 6020
10113729004 MPRP/17628 ICPM/725109-SGTP-7 8' EPA 3050 EPA 6020
10113729005 MPRP/17628 ICPM/725109-SGTP-7 12' EPA 3050 EPA 6020
10113729006 MPRP/17628 ICPM/725109-SGTP-8 4' EPA 3050 EPA 6020
10113729007 MPRP/17628 ICPM/725109-SGTP-8 9' EPA 3050 EPA 6020
10113729008 MPRP/17628 ICPM/725109-SGTP-9 6' EPA 3050 EPA 6020
10113729009 MPRP/17628 ICPM/725109-SGTP-9 9' EPA 3050 EPA 6020

10113729001 MT/296009-SGTP-5 16' ASA 103.2
10113729002 MT/296009-SGTP-6 2' ASA 103.2
10113729003 MT/296009-SGTP-6 6' ASA 103.2
10113729004 MT/296009-SGTP-7 8' ASA 103.2
10113729005 MT/296009-SGTP-7 12' ASA 103.2
10113729006 MT/296009-SGTP-8 4' ASA 103.2
10113729007 MT/296009-SGTP-8 9' ASA 103.2
10113729008 MT/296009-SGTP-9 6' ASA 103.2
10113729009 MT/296009-SGTP-9 9' ASA 103.2

10113729001 MT/298309-SGTP-5 16' ASA 10-3.3
10113729002 MT/298309-SGTP-6 2' ASA 10-3.3
10113729003 MT/298309-SGTP-6 6' ASA 10-3.3
10113729004 MT/298309-SGTP-7 8' ASA 10-3.3
10113729005 MT/298309-SGTP-7 12' ASA 10-3.3
10113729006 MT/298309-SGTP-8 4' ASA 10-3.3
10113729007 MT/298309-SGTP-8 9' ASA 10-3.3
10113729008 MT/298309-SGTP-9 6' ASA 10-3.3
10113729009 MT/298309-SGTP-9 9' ASA 10-3.3

10113729001 MT/298409-SGTP-5 16' Modified Sobek 7
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10113729002 MT/298409-SGTP-6 2' Modified Sobek 7
10113729003 MT/298409-SGTP-6 6' Modified Sobek 7
10113729004 MT/298409-SGTP-7 8' Modified Sobek 7
10113729005 MT/298409-SGTP-7 12' Modified Sobek 7
10113729006 MT/298409-SGTP-8 4' Modified Sobek 7
10113729007 MT/298409-SGTP-8 9' Modified Sobek 7
10113729008 MT/298409-SGTP-9 6' Modified Sobek 7
10113729009 MT/298409-SGTP-9 9' Modified Sobek 7

10113729001 MT/299309-SGTP-5 16' Modified Sobek 7
10113729002 MT/299309-SGTP-6 2' Modified Sobek 7
10113729003 MT/299309-SGTP-6 6' Modified Sobek 7
10113729004 MT/299309-SGTP-7 8' Modified Sobek 7
10113729005 MT/299309-SGTP-7 12' Modified Sobek 7
10113729006 MT/299309-SGTP-8 4' Modified Sobek 7
10113729007 MT/299309-SGTP-8 9' Modified Sobek 7
10113729008 MT/299309-SGTP-9 6' Modified Sobek 7
10113729009 MT/299309-SGTP-9 9' Modified Sobek 7

10113729001 MPRP/17724 ICP/801809-SGTP-5 16' EPA 3010 EPA 6010
10113729002 MPRP/17724 ICP/801809-SGTP-6 2' EPA 3010 EPA 6010
10113729003 MPRP/17724 ICP/801809-SGTP-6 6' EPA 3010 EPA 6010
10113729004 MPRP/17724 ICP/801809-SGTP-7 8' EPA 3010 EPA 6010
10113729005 MPRP/17724 ICP/801809-SGTP-7 12' EPA 3010 EPA 6010
10113729006 MPRP/17724 ICP/801809-SGTP-8 4' EPA 3010 EPA 6010
10113729007 MPRP/17724 ICP/801809-SGTP-8 9' EPA 3010 EPA 6010
10113729008 MPRP/17724 ICP/801809-SGTP-9 6' EPA 3010 EPA 6010
10113729009 MPRP/17724 ICP/801809-SGTP-9 9' EPA 3010 EPA 6010

10113729001 MPRP/1772909-SGTP-5 16' % Moisture
10113729002 MPRP/1772909-SGTP-6 2' % Moisture
10113729003 MPRP/1772909-SGTP-6 6' % Moisture
10113729004 MPRP/1772909-SGTP-7 8' % Moisture

10113729005 MPRP/1773009-SGTP-7 12' % Moisture
10113729006 MPRP/1773009-SGTP-8 4' % Moisture
10113729007 MPRP/1773009-SGTP-8 9' % Moisture
10113729008 MPRP/1773009-SGTP-9 6' % Moisture
10113729009 MPRP/1773009-SGTP-9 9' % Moisture

10113729001 MT/301909-SGTP-5 16' LECO
10113729002 MT/301909-SGTP-6 2' LECO
10113729003 MT/301909-SGTP-6 6' LECO
10113729004 MT/301909-SGTP-7 8' LECO
10113729005 MT/301909-SGTP-7 12' LECO
10113729006 MT/301909-SGTP-8 4' LECO
10113729007 MT/301909-SGTP-8 9' LECO
10113729008 MT/301909-SGTP-9 6' LECO
10113729009 MT/301909-SGTP-9 9' LECO

10113729001 MT/303509-SGTP-5 16' Modified Sobek 7
10113729002 MT/303509-SGTP-6 2' Modified Sobek 7
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10113729
UBMC Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10113729003 MT/303509-SGTP-6 6' Modified Sobek 7
10113729004 MT/303509-SGTP-7 8' Modified Sobek 7
10113729005 MT/303509-SGTP-7 12' Modified Sobek 7
10113729006 MT/303509-SGTP-8 4' Modified Sobek 7
10113729007 MT/303509-SGTP-8 9' Modified Sobek 7
10113729008 MT/303509-SGTP-9 6' Modified Sobek 7
10113729009 MT/303509-SGTP-9 9' Modified Sobek 7

10113729001 MT/303809-SGTP-5 16' Modified Sobek 7
10113729002 MT/303809-SGTP-6 2' Modified Sobek 7
10113729003 MT/303809-SGTP-6 6' Modified Sobek 7
10113729004 MT/303809-SGTP-7 8' Modified Sobek 7
10113729005 MT/303809-SGTP-7 12' Modified Sobek 7
10113729006 MT/303809-SGTP-8 4' Modified Sobek 7
10113729007 MT/303809-SGTP-8 9' Modified Sobek 7
10113729008 MT/303809-SGTP-9 6' Modified Sobek 7
10113729009 MT/303809-SGTP-9 9' Modified Sobek 7
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November 16, 2009

LIMS USE: FR - SHELLIE HAALAND
LIMS OBJECT ID: 10116045

10116045
Project:
Pace Project No.:

RE:

Shellie Haaland
Montana Dept. of Environmental Qualtiy
PO Box 200901
Helena, MT 596200901

UBMC-Mike Horse 09208

Dear Shellie Haaland:
Enclosed are the analytical results for sample(s) received by the laboratory on November 02, 2009.
The results relate only to the samples included in this report.

This report contains data that were produced by a subcontracted laboratory that performed fields of
testing that do not require certification.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Denise Jensen

denise.jensen@pacelabs.com
Project Manager

Enclosures

cc: Thomas Smith, Terragraphics Environmental Engineering,
Inc.
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CERTIFICATIONS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Minnesota Certification IDs
Alaska Certification #: UST-078
Arizona Certification #: AZ-0014
1700 Elm Street SE, Suite 200 Minneapolis, MN  55414
Wisconsin Certification #: 999407970
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563
Oregon Certification #: MN200001
North Dakota Certification #: R-036
North Carolina Certification #: 530
New York Certification #: 11647

New Jersey Certification #: MN-002
Montana Certification #: MT CERT0092
Minnesota Certification #: 027-053-137
Maine Certification #: 2007029
Louisiana Certification #: LA080009
Louisiana Certification #: 03086
Kansas Certification #: E-10167
Iowa Certification #: 368
California Certification #: 01155CA
Florida/NELAP Certification #: E87605
Illinois Certification #: 200011

Montana Certification IDs
Idaho Certification #: MT00012
Montana Certification #: MT CERT0040

602 South 25th Street  Billings, MT  59101
EPA Region 8 Certification #: 8TMS-Q

Green Bay Certification IDs
Minnesota Certification #: 055-999-334
Louisiana Certification #: 04168
Kentucky Certification #: 82
Illinois Certification #: 200050
Florida/NELAP Certification #: E87948
California Certification #: 09268CA
Wisconsin DATCP Certification #: 105-444

Wisconsin Certification #: 405132750
South Carolina Certification #: 83006001
New York Certification #: 11887
New York Certification #: 11888
1241 Bellevue Street  Green Bay, WI  54302
North Dakota Certification #: R-150
North Carolina Certification #: 503
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SAMPLE SUMMARY

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Lab ID Sample ID Matrix Date Collected Date Received

10116045001 09-MHTP-4, 9 1/2' Solid 09/09/09 00:00 11/02/09 10:10

10116045002 09-MHTP-6, 7 1/2' Solid 09/09/09 00:00 11/02/09 10:10

10116045003 09-PMBH-2, 5-10' Solid 09/16/09 00:00 11/02/09 10:10

10116045004 09-PMBH-2, 6-8' Solid 09/16/09 00:00 11/02/09 10:10

10116045005 09-PMTP-9, 2' Solid 09/11/09 00:00 11/02/09 10:10
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10116045001 09-MHTP-4, 9 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, CB

10116045002 09-MHTP-6, 7 1/2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, CB

10116045003 09-PMBH-2, 5-10' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, CB

10116045004 09-PMBH-2, 6-8' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, CB

10116045005 09-PMTP-9, 2' % Moisture 1 PASI-MJDL

ASA 10-3.3 1 PASI-MTCAC

ASA 103.2 1 PASI-MTCAC

EPA 6010 8 PASI-MIP

EPA 6020 8 PASI-MRJS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 9060 Modified 3 PASI-GDJR

LECO 1 PASI-MTCAC

Modified Sobek 7 10 PASI-MTCAC, CB
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6010

Date: November 16, 2009

Description: 6010 MET ICP, SPLP

General Information:
5 samples were analyzed for EPA 6010.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/18242
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 712024)
• Arsenic
• Manganese
• Zinc

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/18242

• 09-MHTP-6, 7 1/2'  (Lab ID: 10116045002)
• Manganese
• Zinc

• 09-PMBH-2, 5-10'  (Lab ID: 10116045003)
• Manganese

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 6 of 44

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6010

Date: November 16, 2009

Description: 6010 MET ICP, SPLP

Analyte Comments:

QC Batch: MPRP/18242

• 09-PMBH-2, 5-10'  (Lab ID: 10116045003)
• Zinc

• 09-PMBH-2, 6-8'  (Lab ID: 10116045004)
• Manganese
• Zinc

• 09-PMTP-9, 2'  (Lab ID: 10116045005)
• Manganese

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: November 16, 2009

Description: 6020 MET ICPMS

General Information:
5 samples were analyzed for EPA 6020.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3050 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MPRP/18099
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 707078)
• Lead

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: MPRP/18099
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10115860014,5031702001

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• MS  (Lab ID: 707080)

• Aluminum
• Iron
• Manganese
• Zinc

• MS  (Lab ID: 707082)
• Aluminum

• MSD  (Lab ID: 707081)
• Aluminum
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 6020

Date: November 16, 2009

Description: 6020 MET ICPMS

QC Batch: MPRP/18099
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10115860014,5031702001

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
• Copper
• Iron
• Manganese
• Zinc

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MPRP/18099
D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• 09-MHTP-4, 9 1/2'  (Lab ID: 10116045001)
• Cadmium

• 09-PMTP-9, 2'  (Lab ID: 10116045005)
• Cadmium

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

% Moisture

Date: November 16, 2009

Description: Dry Weight

General Information:
5 samples were analyzed for % Moisture.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

ASA 10-3.3

Date: November 16, 2009

Description: ASA10-3.3 Specific Conductance

General Information:
5 samples were analyzed for ASA 10-3.3.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 11 of 44

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

ASA 103.2

Date: November 16, 2009

Description: ASA 103.2 pH

General Information:
5 samples were analyzed for ASA 103.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

LECO

Date: November 16, 2009

Description: Sulfur analysis Montana

General Information:
5 samples were analyzed for LECO.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 16, 2009

Description: Sobek Acid Base Potential

General Information:
5 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

QC Batch: MT/3189
B: Analyte was detected in the associated method blank.

• BLANK  (Lab ID: 714302)
• Neutralization Potential

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 16, 2009

Description: Sobek Calculations

General Information:
5 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 16, 2009

Description: Sobek Extractable Sulfur

General Information:
5 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

Modified Sobek 7

Date: November 16, 2009

Description: Sobek SMP Buffer pH

General Information:
5 samples were analyzed for Modified Sobek 7.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 16, 2009

Description: Total Organic Carbon

General Information:
5 samples were analyzed for EPA 9060 Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

H3: Sample was received outside the recognized method holding time.
• 09-MHTP-4, 9 1/2'  (Lab ID: 10116045001)
• 09-MHTP-6, 7 1/2'  (Lab ID: 10116045002)
• 09-PMBH-2, 5-10'  (Lab ID: 10116045003)
• 09-PMBH-2, 6-8'  (Lab ID: 10116045004)
• 09-PMTP-9, 2'  (Lab ID: 10116045005)

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WETA/5188
10M: Total Inorganic Carbon result of <489 mg/Kg.

MDL 137 mg/Kg

RDL 489 mg/Kg
• 09-MHTP-4, 9 1/2'  (Lab ID: 10116045001)

• Mean Total Organic Carbon
11M: Total Organic Carbon result is greater than the Total Carbon Result.

• 09-PMBH-2, 5-10'  (Lab ID: 10116045003)
• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 16, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/5188
1M: Total Carbon result of 1390 mg/Kg.

MDL 137 mg/Kg

RDL 489 mg/Kg
• 09-MHTP-4, 9 1/2'  (Lab ID: 10116045001)

• Mean Total Organic Carbon
2M: Total Carbon result of 3570 mg/Kg.

MDL 265 mg/Kg

RDL 948 mg/Kg
• 09-PMTP-9, 2'  (Lab ID: 10116045005)

• Mean Total Organic Carbon
3M: Total Carbon result of 4790 mg/Kg.

MDL 528 mg/Kg

RDL 1890 mg/Kg
• 09-MHTP-6, 7 1/2'  (Lab ID: 10116045002)

• Mean Total Organic Carbon
4M: Total Carbon result of 550 mg/Kg.

MDL 70.4 mg/Kg

RDL 251 mg/Kg
• 09-PMBH-2, 6-8'  (Lab ID: 10116045004)

• Mean Total Organic Carbon
5M: Total Carbon result of <253 mg/Kg.

MDL 70.7 mg/Kg

RDL 253 mg/Kg
• 09-PMBH-2, 5-10'  (Lab ID: 10116045003)

• Mean Total Organic Carbon
6M: Total Inorganic Carbon result of 1480 mg/Kg.

MDL 265 mg/Kg

RDL 948 mg/Kg
• 09-PMTP-9, 2'  (Lab ID: 10116045005)

• Mean Total Organic Carbon
7M: Total Inorganic Carbon result of 2270 mg/Kg.

MDL 528 mg/Kg

RDL 1890 mg/Kg
• 09-MHTP-6, 7 1/2'  (Lab ID: 10116045002)

• Mean Total Organic Carbon
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PROJECT NARRATIVE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Method:

Client: Montana Dept. of Environmental Quality

EPA 9060 Modified

Date: November 16, 2009

Description: Total Organic Carbon

Analyte Comments:

QC Batch: WETA/5188
8M: Total Inorganic Carbon result of <251 mg/Kg.

MDL 70.4 mg/Kg

RDL 251 mg/Kg
• 09-PMBH-2, 6-8'  (Lab ID: 10116045004)

• Mean Total Organic Carbon
9M: Total Inorganic Carbon result of <253 mg/Kg.

MDL 70.7 mg/Kg

RDL 253 mg/Kg
• 09-PMBH-2, 5-10'  (Lab ID: 10116045003)

• Mean Total Organic Carbon

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-MHTP-4, 9 1/2' Lab ID: 10116045001 Collected: 09/09/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 11/11/09 16:38

Aluminum <0.10 mg/L 1 11/12/09 15:37 7429-90-511/11/09 19:490.10 0.10
Arsenic <0.0050 mg/L 1 11/12/09 15:37 7440-38-211/11/09 19:490.0050 0.0050
Cadmium <0.00050 mg/L 1 11/12/09 15:37 7440-43-911/11/09 19:490.00050 0.00050
Copper <0.0050 mg/L 1 11/12/09 15:37 7440-50-811/11/09 19:490.0050 0.0050
Iron 0.056 mg/L 1 11/12/09 15:37 7439-89-611/11/09 19:490.025 0.025
Lead <0.0015 mg/L 1 11/12/09 15:37 7439-92-111/11/09 19:490.0015 0.0015
Manganese 0.014 mg/L 1 11/12/09 15:37 7439-96-5 Z211/11/09 19:490.0025 0.0025
Zinc 0.014 mg/L 1 11/12/09 15:37 7440-66-6 Z211/11/09 19:490.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 9740 mg/kg 200 11/12/09 04:12 7429-90-511/04/09 11:1941.0 20.5
Arsenic 16.7 mg/kg 200 11/12/09 04:12 7440-38-211/04/09 11:195.1 2.6
Cadmium <0.51 mg/kg 200 11/12/09 04:12 7440-43-9 D311/04/09 11:191.0 0.51
Copper 31.6 mg/kg 200 11/12/09 04:12 7440-50-811/04/09 11:195.1 2.6
Iron 19200 mg/kg 200 11/12/09 04:12 7439-89-611/04/09 11:19513 257
Lead 56.0 mg/kg 200 11/12/09 04:12 7439-92-111/04/09 11:191.0 0.51
Manganese 902 mg/kg 200 11/12/09 04:12 7439-96-511/04/09 11:195.1 2.6
Zinc 131 mg/kg 200 11/12/09 04:12 7440-66-611/04/09 11:1951.3 25.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 8.1 % 1 11/03/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.4 Std. Units 1 11/04/09 17:230.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 5.3 tons/1000 1 11/04/09 15:300.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 11/06/09 12:370.050 0.037
Sulfur, HNO3 Extractable 0.077 % (w/w) 1 11/06/09 12:370.050 0.037
Sulfur, Hot Water Extractable 0.35 % (w/w) 1 11/06/09 12:370.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 11/06/09 12:370.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 2.4 tons/1000 1 11/13/09 11:070.0
Acid Potential 2.8 tons/1000 1 11/13/09 11:070.50
Lime Requirement 3.6 tons/1000 1 11/13/09 11:070.0
SMP Lime Requirement 0 tons/1000 1 11/13/09 11:070.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 7.2 Std. Units 1 11/11/09 16:270.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-MHTP-4, 9 1/2' Lab ID: 10116045001 Collected: 09/09/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

4.3 mmhos/cm 1 11/11/09 17:250.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.44 % (w/w) 1 11/06/09 12:370.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 1270 mg/kg 1 11/14/09 09:50 7440-44-0490 137
Total Organic Carbon 911 mg/kg 1 11/14/09 09:53 7440-44-0485 136
Mean Total Organic Carbon 1090 mg/kg 1 11/14/09 09:53 7440-44-0 10M,

1M,H3
488 137
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-MHTP-6, 7 1/2' Lab ID: 10116045002 Collected: 09/09/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 11/11/09 16:38

Aluminum <0.10 mg/L 1 11/12/09 15:51 7429-90-511/11/09 19:490.10 0.10
Arsenic <0.0050 mg/L 1 11/12/09 15:51 7440-38-211/11/09 19:490.0050 0.0050
Cadmium 0.023 mg/L 1 11/12/09 15:51 7440-43-911/11/09 19:490.00050 0.00050
Copper <0.0050 mg/L 1 11/12/09 15:51 7440-50-811/11/09 19:490.0050 0.0050
Iron 0.030 mg/L 1 11/12/09 15:51 7439-89-611/11/09 19:490.025 0.025
Lead <0.0015 mg/L 1 11/12/09 15:51 7439-92-111/11/09 19:490.0015 0.0015
Manganese 15.1 mg/L 1 11/12/09 15:51 7439-96-511/11/09 19:490.0025 0.0025
Zinc 1.3 mg/L 1 11/12/09 15:51 7440-66-611/11/09 19:490.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 14100 mg/kg 200 11/12/09 04:16 7429-90-511/04/09 11:1933.1 16.5
Arsenic 43.4 mg/kg 200 11/12/09 04:16 7440-38-211/04/09 11:194.1 2.1
Cadmium 4.0 mg/kg 200 11/12/09 04:16 7440-43-911/04/09 11:190.83 0.41
Copper 113 mg/kg 200 11/12/09 04:16 7440-50-811/04/09 11:194.1 2.1
Iron 29700 mg/kg 200 11/12/09 04:16 7439-89-611/04/09 11:19413 207
Lead 269 mg/kg 200 11/12/09 04:16 7439-92-111/04/09 11:190.83 0.41
Manganese 1460 mg/kg 200 11/12/09 04:16 7439-96-511/04/09 11:194.1 2.1
Zinc 603 mg/kg 200 11/12/09 04:16 7440-66-611/04/09 11:1941.3 20.7

Dry Weight Analytical Method: % Moisture

Percent Moisture 11.1 % 1 11/03/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 6.8 Std. Units 1 11/04/09 17:230.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 19 tons/1000 1 11/04/09 15:300.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable 0.080 % (w/w) 1 11/06/09 13:010.050 0.037
Sulfur, HNO3 Extractable 1.5 % (w/w) 1 11/06/09 13:010.050 0.037
Sulfur, Hot Water Extractable 0.78 % (w/w) 1 11/06/09 13:010.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 11/06/09 13:010.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential -31 tons/1000 1 11/13/09 11:080.0
Acid Potential 50 tons/1000 1 11/13/09 11:080.50
Lime Requirement 66 tons/1000 1 11/13/09 11:080.0
SMP Lime Requirement 3.1 tons/1000 1 11/13/09 11:080.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.5 Std. Units 1 11/11/09 16:270.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-MHTP-6, 7 1/2' Lab ID: 10116045002 Collected: 09/09/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

11.0 mmhos/cm 1 11/11/09 17:250.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 2.4 % (w/w) 1 11/06/09 13:010.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 3110 mg/kg 1 11/14/09 11:10 7440-44-0503 141
Total Organic Carbon 1940 mg/kg 1 11/14/09 11:15 7440-44-0495 139
Mean Total Organic Carbon 2520 mg/kg 1 11/14/09 11:15 7440-44-0 3M,7M,

H3
499 140
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-PMBH-2, 5-10' Lab ID: 10116045003 Collected: 09/16/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 11/11/09 16:38

Aluminum 27.3 mg/L 1 11/12/09 15:55 7429-90-511/11/09 19:490.10 0.10
Arsenic 0.043 mg/L 1 11/12/09 15:55 7440-38-2 Z211/11/09 19:490.0050 0.0050
Cadmium 0.013 mg/L 1 11/12/09 15:55 7440-43-911/11/09 19:490.00050 0.00050
Copper 0.39 mg/L 1 11/12/09 15:55 7440-50-811/11/09 19:490.0050 0.0050
Iron 75.1 mg/L 1 11/12/09 15:55 7439-89-611/11/09 19:490.025 0.025
Lead 0.15 mg/L 1 11/12/09 15:55 7439-92-111/11/09 19:490.0015 0.0015
Manganese 3.6 mg/L 1 11/12/09 15:55 7439-96-511/11/09 19:490.0025 0.0025
Zinc 1.3 mg/L 1 11/12/09 15:55 7440-66-611/11/09 19:490.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 22400 mg/kg 200 11/12/09 04:32 7429-90-511/04/09 11:1934.5 17.3
Arsenic 8.6 mg/kg 200 11/12/09 04:32 7440-38-211/04/09 11:194.3 2.2
Cadmium 6.0 mg/kg 200 11/12/09 04:32 7440-43-911/04/09 11:190.86 0.43
Copper 416 mg/kg 200 11/12/09 04:32 7440-50-811/04/09 11:194.3 2.2
Iron 99700 mg/kg 200 11/12/09 04:32 7439-89-611/04/09 11:19432 216
Lead 219 mg/kg 200 11/12/09 04:32 7439-92-111/04/09 11:190.86 0.43
Manganese 2480 mg/kg 200 11/12/09 04:32 7439-96-511/04/09 11:194.3 2.2
Zinc 1100 mg/kg 200 11/12/09 04:32 7440-66-611/04/09 11:1943.2 21.6

Dry Weight Analytical Method: % Moisture

Percent Moisture 6.6 % 1 11/03/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 8.3 Std. Units 1 11/04/09 17:230.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 8.2 tons/1000 1 11/04/09 15:300.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 11/06/09 13:330.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 11/06/09 13:330.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 11/06/09 13:330.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 11/06/09 13:330.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 7.9 tons/1000 1 11/13/09 11:080.0
Acid Potential 0.32 tons/1000 1 11/13/09 11:080.50
Lime Requirement 1.7 tons/1000 1 11/13/09 11:080.0
SMP Lime Requirement 1.0 tons/1000 1 11/13/09 11:080.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.8 Std. Units 1 11/11/09 16:270.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-PMBH-2, 5-10' Lab ID: 10116045003 Collected: 09/16/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.26 mmhos/cm 1 11/11/09 17:250.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 11/06/09 13:330.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 377 mg/kg 1 11/14/09 11:39 7440-44-0251 70.4
Total Organic Carbon 431 mg/kg 1 11/14/09 11:43 7440-44-0251 70.4
Mean Total Organic Carbon 404 mg/kg 1 11/14/09 11:43 7440-44-0 11M,

5M,9M,
H3

251 70.4

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 11/16/2009 05:02 PM Page 26 of 44

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-PMBH-2, 6-8' Lab ID: 10116045004 Collected: 09/16/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 11/11/09 16:38

Aluminum 17.9 mg/L 1 11/12/09 16:02 7429-90-511/11/09 19:490.10 0.10
Arsenic 0.034 mg/L 1 11/12/09 16:02 7440-38-2 Z211/11/09 19:490.0050 0.0050
Cadmium 0.012 mg/L 1 11/12/09 16:02 7440-43-911/11/09 19:490.00050 0.00050
Copper 0.31 mg/L 1 11/12/09 16:02 7440-50-811/11/09 19:490.0050 0.0050
Iron 51.7 mg/L 1 11/12/09 16:02 7439-89-611/11/09 19:490.025 0.025
Lead 0.14 mg/L 1 11/12/09 16:02 7439-92-111/11/09 19:490.0015 0.0015
Manganese 4.2 mg/L 1 11/12/09 16:02 7439-96-511/11/09 19:490.0025 0.0025
Zinc 1.2 mg/L 1 11/12/09 16:02 7440-66-611/11/09 19:490.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 45300 mg/kg 200 11/12/09 04:36 7429-90-5 Z211/04/09 11:1941.4 20.7
Arsenic 21.0 mg/kg 200 11/12/09 04:36 7440-38-211/04/09 11:195.2 2.6
Cadmium 16.4 mg/kg 200 11/12/09 04:36 7440-43-911/04/09 11:191.0 0.52
Copper 980 mg/kg 200 11/12/09 04:36 7440-50-811/04/09 11:195.2 2.6
Iron 219000 mg/kg 200 11/12/09 04:36 7439-89-611/04/09 11:19517 259
Lead 320 mg/kg 200 11/12/09 04:36 7439-92-1 Z211/04/09 11:191.0 0.52
Manganese 3150 mg/kg 500 11/13/09 16:05 7439-96-511/04/09 11:1912.9 6.5
Zinc 2940 mg/kg 200 11/12/09 04:36 7440-66-611/04/09 11:1951.7 25.9

Dry Weight Analytical Method: % Moisture

Percent Moisture 10.5 % 1 11/03/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.9 Std. Units 1 11/04/09 17:230.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 6.6 tons/1000 1 11/04/09 15:300.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 11/06/09 13:460.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 11/06/09 13:460.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 11/06/09 13:460.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 11/06/09 13:460.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 6.4 tons/1000 1 11/13/09 11:090.0
Acid Potential 0.17 tons/1000 1 11/13/09 11:090.50
Lime Requirement 4.1 tons/1000 1 11/13/09 11:090.0
SMP Lime Requirement 3.1 tons/1000 1 11/13/09 11:090.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.5 Std. Units 1 11/11/09 16:270.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-PMBH-2, 6-8' Lab ID: 10116045004 Collected: 09/16/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.15 mmhos/cm 1 11/11/09 17:250.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur <0.037 % (w/w) 1 11/06/09 13:480.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 348 mg/kg 1 11/14/09 11:46 7440-44-0251 70.2
Total Organic Carbon 326 mg/kg 1 11/14/09 11:50 7440-44-0252 70.5
Mean Total Organic Carbon 337 mg/kg 1 11/14/09 11:50 7440-44-0 4M,8M,

H3
251 70.4
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-PMTP-9, 2' Lab ID: 10116045005 Collected: 09/11/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6010 MET ICP, SPLP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Leachate Method/Date: EPA 1312; 11/11/09 16:38

Aluminum 13.5 mg/L 1 11/12/09 16:09 7429-90-511/11/09 19:490.10 0.10
Arsenic 0.019 mg/L 1 11/12/09 16:09 7440-38-2 Z211/11/09 19:490.0050 0.0050
Cadmium 0.0012 mg/L 1 11/12/09 16:09 7440-43-911/11/09 19:490.00050 0.00050
Copper 0.082 mg/L 1 11/12/09 16:09 7440-50-811/11/09 19:490.0050 0.0050
Iron 13.5 mg/L 1 11/12/09 16:09 7439-89-611/11/09 19:490.025 0.025
Lead 0.26 mg/L 1 11/12/09 16:09 7439-92-111/11/09 19:490.0015 0.0015
Manganese 0.091 mg/L 1 11/12/09 16:09 7439-96-511/11/09 19:490.0025 0.0025
Zinc 0.11 mg/L 1 11/12/09 16:09 7440-66-6 Z211/11/09 19:490.010 0.010

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Aluminum 16800 mg/kg 200 11/12/09 04:40 7429-90-511/04/09 11:1929.1 14.5
Arsenic 23.6 mg/kg 200 11/12/09 04:40 7440-38-211/04/09 11:193.6 1.8
Cadmium 0.37J mg/kg 200 11/12/09 04:40 7440-43-9 D311/04/09 11:190.73 0.36
Copper 549 mg/kg 200 11/12/09 04:40 7440-50-811/04/09 11:193.6 1.8
Iron 72200 mg/kg 200 11/12/09 04:40 7439-89-611/04/09 11:19364 182
Lead 963 mg/kg 200 11/12/09 04:40 7439-92-111/04/09 11:190.73 0.36
Manganese 549 mg/kg 200 11/12/09 04:40 7439-96-511/04/09 11:193.6 1.8
Zinc 127 mg/kg 200 11/12/09 04:40 7440-66-611/04/09 11:1936.4 18.2

Dry Weight Analytical Method: % Moisture

Percent Moisture 8.3 % 1 11/03/09 00:000.10 0.10

ASA 103.2 pH Analytical Method: ASA 103.2

pH, Saturated Paste 7.4 Std. Units 1 11/04/09 17:230.10 0.050

Sobek Acid Base Potential Analytical Method: Modified Sobek 7

Neutralization Potential 2.2 tons/1000 1 11/04/09 15:30 Z20.50

Sobek Extractable Sulfur Analytical Method: Modified Sobek 7

Sulfur, HCl Extractable <0.037 % (w/w) 1 11/06/09 14:000.050 0.037
Sulfur, HNO3 Extractable <0.037 % (w/w) 1 11/06/09 14:000.050 0.037
Sulfur, Hot Water Extractable <0.037 % (w/w) 1 11/06/09 14:000.050 0.037
Sulfur, Residual <0.037 % (w/w) 1 11/06/09 14:000.050 0.037

Sobek Calculations Analytical Method: Modified Sobek 7

Acid/Base Potential 1.5 tons/1000 1 11/13/09 11:100.0
Acid Potential 0.63 tons/1000 1 11/13/09 11:100.50
Lime Requirement 5.7 tons/1000 1 11/13/09 11:100.0
SMP Lime Requirement 3.9 tons/1000 1 11/13/09 11:100.0

Sobek SMP Buffer pH Analytical Method: Modified Sobek 7

SMP Buffer pH 6.4 Std. Units 1 11/11/09 16:270.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Sample: 09-PMTP-9, 2' Lab ID: 10116045005 Collected: 09/11/09 00:00 Received: 11/02/09 10:10 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

ASA10-3.3 Specific Conductance Analytical Method: ASA 10-3.3

Sp.Conductance Saturated
Paste

0.15 mmhos/cm 1 11/11/09 17:250.010 0.0050

Sulfur analysis Montana Analytical Method: LECO

Sulfur 0.037J % (w/w) 1 11/06/09 14:000.050 0.037

Total Organic Carbon Analytical Method: EPA 9060 Modified

Total Organic Carbon 2010 mg/kg 1 11/14/09 11:20 7440-44-0493 138
Total Organic Carbon 2180 mg/kg 1 11/14/09 11:25 7440-44-0498 139
Mean Total Organic Carbon 2090 mg/kg 1 11/14/09 11:25 7440-44-0 2M,6M,

H3
495 139

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 11/16/2009 05:02 PM Page 30 of 44

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/18087
% Moisture

% Moisture
Dry Weight/Percent Moisture

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10116101001
706722SAMPLE DUPLICATE:

Percent Moisture % 3.3 2 303.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10116025004
706723SAMPLE DUPLICATE:

Percent Moisture % 14.8 27 3019.3
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3183
Modified Sobek 7

Modified Sobek 7
Sobek SMP Buffer pH

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10116045002
707185SAMPLE DUPLICATE:

SMP Buffer pH Std. Units 6.5 0 206.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3188
ASA 10-3.3

ASA 10-3.3
ASA 10-3.3 Specific Conductance

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 707567

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Matrix: Water

Analyzed

Sp.Conductance Saturated Paste mmhos/cm <0.0050 0.010 11/11/09 17:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

707568LABORATORY CONTROL SAMPLE:
LCSSpike

Sp.Conductance Saturated Paste mmhos/cm 1.51.3 111 55-145

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10116045002
707569SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 10.7 3 2011.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10115916002
707570SAMPLE DUPLICATE:

Sp.Conductance Saturated Paste mmhos/cm 1.5 0 201.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3189
Modified Sobek 7

Modified Sobek 7
Sobek Acid Base Potential

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 714302

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Matrix: Solid

Analyzed

Neutralization Potential tons/1000 0.25 0.50 B11/04/09 15:30

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10116045002
707588SAMPLE DUPLICATE:

Neutralization Potential tons/1000 1819

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 11/16/2009 05:02 PM Page 34 of 44

Pace Analytical Services, Inc.
602 S 25th Street

Billings, MT 591014549

(406)254-7226



QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/5188
EPA 9060 Modified

EPA 9060 Modified
9060 TOC Average

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 232835

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Matrix: Solid

Analyzed

Mean Total Organic Carbon mg/kg <70.0 250 11/14/09 08:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

232836LABORATORY CONTROL SAMPLE:
LCSSpike

Mean Total Organic Carbon mg/kg 9951000 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

232837MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10116045001

232838

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mean Total Organic Carbon mg/kg 980 84 50-150118 16 309831090 1910 2250
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/18099
EPA 3050

EPA 6020
6020 MET

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 707078

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Matrix: Solid

Analyzed

Aluminum mg/kg 1.7J 3.3 11/12/09 10:05
Arsenic mg/kg <0.21 0.41 11/12/09 10:05
Cadmium mg/kg <0.041 0.083 11/12/09 10:05
Copper mg/kg <0.21 0.41 11/12/09 10:05
Iron mg/kg <20.7 41.3 11/12/09 10:05
Lead mg/kg 0.13 0.083 B11/12/09 10:05
Manganese mg/kg <0.21 0.41 11/12/09 10:05
Zinc mg/kg <2.1 4.1 11/12/09 10:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

707079LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/kg 19.517.1 114 75-125
Arsenic mg/kg 16.517.1 97 75-125
Cadmium mg/kg 17.117.1 100 75-125
Copper mg/kg 17.417.1 102 75-125
Iron mg/kg 216214 101 75-125
Lead mg/kg 17.217.1 100 75-125
Manganese mg/kg 17.217.1 100 75-125
Zinc mg/kg 17.317.1 101 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

707080MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10115860014

707081

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/kg M058.2 3451 70-1303670 4 2061.64580 6590 6840
Arsenic mg/kg 58.2 97 70-13095 3 2061.65.6 62.0 63.9
Cadmium mg/kg 58.2 103 70-130101 3 2061.68.7 68.9 71.1
Copper mg/kg M058.2 129 70-130143 3 2061.6325 400 413
Iron mg/kg M0726 226 70-130269 5 207676830 8480 8900
Lead mg/kg 58.2 110 70-130102 1 2061.625.5 89.7 88.4
Manganese mg/kg M058.2 450 70-130536 3 2061.62000 2260 2330
Zinc mg/kg M058.2 135 70-130154 3 2061.6417 495 511

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

707082MATRIX SPIKE SAMPLE:
MSSpike

Result
5031702001

Aluminum mg/kg 601 M023.1 944 70-130382
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

707082MATRIX SPIKE SAMPLE:
MSSpike

Result
5031702001

Arsenic mg/kg 27.523.1 115 70-1300.84
Cadmium mg/kg 26.423.1 113 70-1300.20
Copper mg/kg 27.223.1 106 70-1302.5
Iron mg/kg 1330289 129 70-130950
Lead mg/kg 27.023.1 113 70-1300.86
Manganese mg/kg 50.023.1 128 70-13020.4
Zinc mg/kg 37.823.1 106 70-13013.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3184
ASA 103.2

ASA 103.2
ASA 103.2 pH saturated paste

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10116045002
707184SAMPLE DUPLICATE:

pH, Saturated Paste Std. Units 6.8 0 206.8
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/18242
EPA 3010

EPA 6010
6010 MET SPLP

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 712024

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Matrix: Water

Analyzed

Aluminum mg/L <0.10 0.10 11/12/09 15:28
Arsenic mg/L 0.0089 0.0050 B11/12/09 15:28
Cadmium mg/L <0.00050 0.00050 11/12/09 15:28
Copper mg/L <0.0050 0.0050 11/12/09 15:28
Iron mg/L <0.025 0.025 11/12/09 15:28
Lead mg/L <0.0015 0.0015 11/12/09 15:28
Manganese mg/L 0.0048 0.0025 B11/12/09 15:28
Zinc mg/L 0.032 0.010 B11/12/09 15:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

712025LABORATORY CONTROL SAMPLE:
LCSSpike

Aluminum mg/L 9.710 97 80-120
Arsenic mg/L 0.961 96 80-120
Cadmium mg/L 0.971 97 80-120
Copper mg/L 0.951 95 80-120
Iron mg/L 10.010 100 80-120
Lead mg/L 0.961 96 80-120
Manganese mg/L 0.971 97 80-120
Zinc mg/L 1.01 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

712026MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10116045001

712027

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Aluminum mg/L 10 100 75-12597 3 3010<0.10 10.0 9.7
Arsenic mg/L 1 97 75-12598 0 301<0.0050 0.98 0.98
Cadmium mg/L 1 97 75-12597 0 301<0.0005

0
0.97 0.97

Copper mg/L 1 94 75-12594 1 301<0.0050 0.94 0.94
Iron mg/L 10 101 75-12599 2 30100.056 10.1 10
Lead mg/L 1 96 75-12596 0 301<0.0015 0.96 0.96
Manganese mg/L 1 94 75-12595 1 3010.014 0.96 0.96
Zinc mg/L 1 98 75-12598 0 3010.014 0.99 0.99
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MT/3205
LECO

LECO
Sulfur Analysis Montana

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 709323

Associated Lab Samples: 10116045001, 10116045002, 10116045003, 10116045004, 10116045005

Matrix: Solid

Analyzed

Sulfur % (w/w) <0.037 0.050 11/06/09 12:27

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10116045002
709324SAMPLE DUPLICATE:

Sulfur % (w/w) 2.3 5 202.4
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QUALIFIERS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - MinneapolisPASI-M
Pace Analytical Services - MontanaPASI-MT

ANALYTE QUALIFIERS
Total Inorganic Carbon result of <489 mg/Kg.

MDL 137 mg/Kg

RDL 489 mg/Kg

10M

Total Organic Carbon result is greater than the Total Carbon Result.11M
Total Carbon result of 1390 mg/Kg.

MDL 137 mg/Kg

RDL 489 mg/Kg

1M

Total Carbon result of 3570 mg/Kg.

MDL 265 mg/Kg

RDL 948 mg/Kg

2M

Total Carbon result of 4790 mg/Kg.

MDL 528 mg/Kg

RDL 1890 mg/Kg

3M

Total Carbon result of 550 mg/Kg.

MDL 70.4 mg/Kg

RDL 251 mg/Kg

4M

Total Carbon result of <253 mg/Kg.

MDL 70.7 mg/Kg

RDL 253 mg/Kg

5M
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QUALIFIERS

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

ANALYTE QUALIFIERS
Total Inorganic Carbon result of 1480 mg/Kg.

MDL 265 mg/Kg

RDL 948 mg/Kg

6M

Total Inorganic Carbon result of 2270 mg/Kg.

MDL 528 mg/Kg

RDL 1890 mg/Kg

7M

Total Inorganic Carbon result of <251 mg/Kg.

MDL 70.4 mg/Kg

RDL 251 mg/Kg

8M

Total Inorganic Carbon result of <253 mg/Kg.

MDL 70.7 mg/Kg

RDL 253 mg/Kg

9M

Analyte was detected in the associated method blank.B
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Sample was received outside the recognized method holding time.H3
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Analyte present in the associated method blank above the detection limit.Z2
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10116045001 WETA/518809-MHTP-4, 9 1/2' EPA 9060 Modified
10116045002 WETA/518809-MHTP-6, 7 1/2' EPA 9060 Modified
10116045003 WETA/518809-PMBH-2, 5-10' EPA 9060 Modified
10116045004 WETA/518809-PMBH-2, 6-8' EPA 9060 Modified
10116045005 WETA/518809-PMTP-9, 2' EPA 9060 Modified

10116045001 WETA/518909-MHTP-4, 9 1/2' EPA 9060 Modified
10116045002 WETA/518909-MHTP-6, 7 1/2' EPA 9060 Modified
10116045003 WETA/518909-PMBH-2, 5-10' EPA 9060 Modified
10116045004 WETA/518909-PMBH-2, 6-8' EPA 9060 Modified
10116045005 WETA/518909-PMTP-9, 2' EPA 9060 Modified

10116045001 MPRP/1808709-MHTP-4, 9 1/2' % Moisture
10116045002 MPRP/1808709-MHTP-6, 7 1/2' % Moisture
10116045003 MPRP/1808709-PMBH-2, 5-10' % Moisture
10116045004 MPRP/1808709-PMBH-2, 6-8' % Moisture
10116045005 MPRP/1808709-PMTP-9, 2' % Moisture

10116045001 MPRP/18099 ICPM/744709-MHTP-4, 9 1/2' EPA 3050 EPA 6020
10116045002 MPRP/18099 ICPM/744709-MHTP-6, 7 1/2' EPA 3050 EPA 6020
10116045003 MPRP/18099 ICPM/744709-PMBH-2, 5-10' EPA 3050 EPA 6020
10116045004 MPRP/18099 ICPM/744709-PMBH-2, 6-8' EPA 3050 EPA 6020
10116045005 MPRP/18099 ICPM/744709-PMTP-9, 2' EPA 3050 EPA 6020

10116045001 MT/318309-MHTP-4, 9 1/2' Modified Sobek 7
10116045002 MT/318309-MHTP-6, 7 1/2' Modified Sobek 7
10116045003 MT/318309-PMBH-2, 5-10' Modified Sobek 7
10116045004 MT/318309-PMBH-2, 6-8' Modified Sobek 7
10116045005 MT/318309-PMTP-9, 2' Modified Sobek 7

10116045001 MT/318409-MHTP-4, 9 1/2' ASA 103.2
10116045002 MT/318409-MHTP-6, 7 1/2' ASA 103.2
10116045003 MT/318409-PMBH-2, 5-10' ASA 103.2
10116045004 MT/318409-PMBH-2, 6-8' ASA 103.2
10116045005 MT/318409-PMTP-9, 2' ASA 103.2

10116045001 MT/318509-MHTP-4, 9 1/2' Modified Sobek 7
10116045002 MT/318509-MHTP-6, 7 1/2' Modified Sobek 7
10116045003 MT/318509-PMBH-2, 5-10' Modified Sobek 7
10116045004 MT/318509-PMBH-2, 6-8' Modified Sobek 7
10116045005 MT/318509-PMTP-9, 2' Modified Sobek 7

10116045001 MT/318809-MHTP-4, 9 1/2' ASA 10-3.3
10116045002 MT/318809-MHTP-6, 7 1/2' ASA 10-3.3
10116045003 MT/318809-PMBH-2, 5-10' ASA 10-3.3
10116045004 MT/318809-PMBH-2, 6-8' ASA 10-3.3
10116045005 MT/318809-PMTP-9, 2' ASA 10-3.3

10116045001 MT/318909-MHTP-4, 9 1/2' Modified Sobek 7
10116045002 MT/318909-MHTP-6, 7 1/2' Modified Sobek 7
10116045003 MT/318909-PMBH-2, 5-10' Modified Sobek 7
10116045004 MT/318909-PMBH-2, 6-8' Modified Sobek 7
10116045005 MT/318909-PMTP-9, 2' Modified Sobek 7
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10116045
UBMC-Mike Horse 09208

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10116045001 MT/320509-MHTP-4, 9 1/2' LECO
10116045002 MT/320509-MHTP-6, 7 1/2' LECO
10116045003 MT/320509-PMBH-2, 5-10' LECO
10116045004 MT/320509-PMBH-2, 6-8' LECO
10116045005 MT/320509-PMTP-9, 2' LECO

10116045001 MT/320709-MHTP-4, 9 1/2' Modified Sobek 7
10116045002 MT/320709-MHTP-6, 7 1/2' Modified Sobek 7
10116045003 MT/320709-PMBH-2, 5-10' Modified Sobek 7
10116045004 MT/320709-PMBH-2, 6-8' Modified Sobek 7
10116045005 MT/320709-PMTP-9, 2' Modified Sobek 7

10116045001 MPRP/18242 ICP/819809-MHTP-4, 9 1/2' EPA 3010 EPA 6010
10116045002 MPRP/18242 ICP/819809-MHTP-6, 7 1/2' EPA 3010 EPA 6010
10116045003 MPRP/18242 ICP/819809-PMBH-2, 5-10' EPA 3010 EPA 6010
10116045004 MPRP/18242 ICP/819809-PMBH-2, 6-8' EPA 3010 EPA 6010
10116045005 MPRP/18242 ICP/819809-PMTP-9, 2' EPA 3010 EPA 6010
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1215 APPLE’S WAY email: piedengineering@qwest.net PHONE: (406) 388-8578 
BELGRADE, MONTANA  59714  FAX: (406) 388-8579 

 
 

 
 
 

January 11, 2010 
 
TerraGraphics Environmental Engineering, Inc. 
302 N. Last Chance Gulch, Suite 409 
Helena, MT 59714 
 
Attn: Mr. Tom Smith 
 
Dear Tom: 
 
Please find enclosed the laboratory testing results for the Paymaster and Shave Gulch 
repository sites.  All testing was performed in accordance with applicable ASTM test 
methodologies except as noted herein.  Test results are summarized in Tables 1 and 2 and 
applicable test results for individual tests are also enclosed.  These have been sent via e-
mail in PDF and Excel formats. 
 
Mixed samples that combined material from several  test pits were prepared into one 
mass sample.  Triaxial specimens were compacted at optimum water content to a dry unit 
weight equal to 95% of the uncorrected proctor value modified to reflect only the minus 
½-inch portion of the proctor.  Therefore, the triaxial test specimen unit weight modified 
by an oversize correction of the amount of the ½ to ¾-inch material will equal 95% of the 
maximum dry unit weight calculated for the ¾-inch material in accordance with ASTM 
D-698, Method C.  Please note that these samples all contained significant +3/4-inch 
material so there is also a corresponding oversize correction for the raw material.  The 
unit weights presented in Table 1 provide corrected values for the entire sample (the ¾-
inch material corrected upward to reflect the additional rock content).  The initial wet and 
dry unit weights for the triaxial samples reflect the uncorrected proctor results corrected 
downward to reflect samples with a ½-inch maximum size.   
 
Strength values were determined by three point consolidated undrained triaxial testing 
with pore water pressure measurements.  The test sample for PMTP-9 at 8 to 9.5’ and 
PMTP-10 at 3 to 4’ required a fourth point to verify results that were suspect.  The fourth 
point verified the low calculated angles of internal friction and high cohesion intercepts 
for this sample.  This material should be treated with caution during the analyses.  It may 
be advantageous to perform additional characterization testing of the soils tested in the 
triaxial testing in order to allow strength interpretation of other soils that were not tested 
in the triaxial apparatus.  We have retained all unused sample in case additional testing is 
desired.  
 



1215 APPLE’S WAY email: piedengineering@qwest.net PHONE: (406) 388-8578 
BELGRADE, MONTANA  59714  FAX: (406) 388-8579 

Hydraulic conductivity values were determined using flexible wall testing under initially 
unsaturated conditions in a triaxial cell.  It is our understanding that this was requested 
because it was felt that the soils would not be fully saturated in the field.  In general a 
fully saturated soil would tend to have a slightly higher permeability than an unsaturated 
soil.  
 
In general the soils that were tested suggest relatively high strength material if compacted 
to 95% of the maximum dry unit weight at optimum water content.  Low strength 
materials such as clay could either be blended with stronger material if necessary or used 
for non-structural purposes.  I would advise against using recompacted native materials 
as a liner under the repository unless they are proven to be of both sufficient material 
volume and sufficiently low permeability to produce a uniform liner.    
 
If you have any further testing or geotechnical engineering requirements we would be 
happy to assist you with them. 
 
Sincerely,     
 

 
 

 
Patrick Redmond, PE 
Geotechnical Engineer/Principal 
 
Attachments sent via e-mail 
 
 
 
 
 
 
 
 
 

 



ASTM D2488 ASTM D2216

USCS Moisture ASTM D698 ASTM D698 Initial Initial ASTM D854 ASTM C127 Total Stress Total Stress Effective Stress Effective Stress

Classification Content ASTM D4318 ASTM D4318 ASTM D4318 ASTM D4318 Maximum Optimum Wet Unit Dry Unit Specific  Specific  ASTM D5084 Method C Angle of  Cohesion  Angle of Cohesion 

Sample Sample Sample ASTM D2488 Based on As Received Liquid Plastic Plasticity Atterberg Dry Unit Weight Water Content Weight Weight Gravity Gravity Permeability Internal Friction Intercept Internal Friction Intercept

Sample I.D. Date Location Depth (ft) General Material Description Lab Testing (%) Limit Limit Index Classification (pcf) (%) (pcf) (pcf) (‐) #10 (+) 3/4" (cm/sec)  (deg.)  (psf) (deg.)  (psf)

09‐PMBH‐1  9/16/2009 Paymaster Site Borehole 1 0‐2 Silty, Clayey Sand with Gravel SC‐SM 8.17 27 21 6 CL‐ML 2.91

09‐PMBH‐1  9/16/2009 Paymaster Site Borehole 1 4‐5 10.49 32 23 9 CL

09‐PMBH‐2 9/16/2009 Paymaster Site Borehole 2 0‐2 Poorly Graded Sand with Silty Clay and Gravel SP‐SC 4.58 26 20 6 CL‐ML 2.80

09‐PMBH‐2  9/16/2009 Paymaster Site Borehole 2 4‐6 12.84

09‐PMBH‐2  9/16/2009 Paymaster Site Borehole 2 8‐10 15.28

09‐PMBH‐2  9/16/2009 Paymaster Site Borehole 2 14‐14.5 22.14

09‐PMBH‐4  9/22/2009 Paymster Site Borehole 4 2‐4 4.45

09‐PMBH‐5  9/21/2009 Paymaster Site Borehole 5 14‐16 Sandy Lean Clay CL 19.65 44 20 24 CL

09‐PMBH‐5  9/21/2009 Paymaster Site Borehole 5 16‐18 Clayey Sand SC 29.80 49 28 21 CL

09‐PMBH‐6  9/15/2009 Paymaster Site Borehole 6 2‐4 13.96 3.07

09‐PMBH‐7  9/16/2009 Paymaster Site Borehole 7 0‐2 6.56 23 19 4 CL‐ML 2.87

09‐PMBH‐7  9/16/2009 Paymaster Site Borehole 7 4‐6 16.26

09‐PMBH‐7   9/16/2009 Paymaster Site Borehole 7 8‐10 Silty Sand SM 30.57 42 37 5 ML

09‐PMBH‐7   9/16/2009 Paymaster Site Borehole 7 12‐12.75 20.44

09‐PMBH‐8  9/22/2009 Paymaster Site Borehole 8 4‐6 Silty Sand with Gravel SM 10.55 30 25 5 ML

09‐PMBH‐8  9/22/2009 Paymaster Site Borehole 8 8‐10 12.15

09‐PMBH‐8  9/22/2009 Paymaster Site Borehole 8 12‐14 8.75

09‐PMBH‐9  9/18/2009 Paymaster Site Borehole 9 2‐4 22.83 35 25 10 ML

09‐PMBH‐9  9/18/2009 Paymaster Site Borehole 9 4‐6 19.25

09‐PMBH‐9  9/18/2009 Paymaster Site Borehole 9 6‐6.5 18.79 141.4 119.1 7.0E‐07

09‐PMBH‐9  9/18/2009 Paymaster Site Borehole 9 6.5‐7 14.52 129.8 113.4 5.4E‐07

09‐PMBH‐10 9/21/2009 Paymaster Site Borehole 10 6‐8 16.99 32 17 15 CL 139.9 119.6 1.8E‐07

09‐PMBH‐10 9/21/2009 Paymaster Site Borehole 10 14‐16 16.10 33 18 15 CL 138.6 119.4 8.9E‐08

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 0‐2 10.18

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 8‐10 Clayey Sand with Gravel SC 18.59 31 21 10 CL

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 10‐12 14.54

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 14‐16 9.32

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 24‐26 10.31

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 0‐2 7.18 22 17 5 CL‐ML

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 2‐4 9.08 2.87

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 6‐8 5.34

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 10‐12 13.67

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 14‐16 10.29

PMTP‐4,PMTP‐5, PMTP‐6  @ 2‐3' & PMTP‐7  @ 2'(A) 9/11/2009 Paymaster Site Test Pits 4,5,6,7 2‐3 Silty Gravel with Sand, GM (Visual Clasification) 132.9 117.8

PMTP‐4,PMTP‐5, PMTP‐6  @ 2‐3' & PMTP‐7  @ 2'(B) 9/11/2009 Paymaster Site Test Pits 4,5,6,7 2‐3 Silty Gravel with Sand, GM (Visual Clasification) 132 9 132.4 117.3 2.53 19 322 38 0

PMTP‐4,PMTP‐5, PMTP‐6  @ 2‐3' & PMTP‐7  @ 2'(C) 9/11/2009 Paymaster Site Test Pits 4,5,6,7 2‐3 Silty Gravel with Sand, GM (Visual Clasification) 131.2 116.8

Table 1. Geotechnical Testing Summary
Paymaster and Shave Gulch Sites   

Terragraphics
CU Triaxial with Pore Pressure

ASTM D4767 Method A



ASTM D2488 ASTM D2216

USCS Moisture ASTM D698 ASTM D698 Initial Initial ASTM D854 ASTM C127 Total Stress Total Stress Effective Stress Effective Stress

Classification Content ASTM D4318 ASTM D4318 ASTM D4318 ASTM D4318 Maximum Optimum Wet Unit Dry Unit Specific  Specific  ASTM D5084 Method C Angle of  Cohesion  Angle of Cohesion 

Sample Sample Sample ASTM D2488 Based on As Received Liquid Plastic Plasticity Atterberg Dry Unit Weight Water Content Weight Weight Gravity Gravity Permeability Internal Friction Intercept Internal Friction Intercept

Sample I.D. Date Location Depth (ft) General Material Description Lab Testing (%) Limit Limit Index Classification (pcf) (%) (pcf) (pcf) (‐) #10 (+) 3/4" (cm/sec)  (deg.)  (psf) (deg.)  (psf)

Table 1. Geotechnical Testing Summary
Paymaster and Shave Gulch Sites   

Terragraphics
CU Triaxial with Pore Pressure

ASTM D4767 Method A

09‐PMTP‐1 @8' & 09‐PMTP‐11 9‐10' (A) 9/10/09 & 9/14/09 Paymaster Site Test Pits 1, 11 8 & 9‐10 Clayey Gravel w/Sand, GC  (Visual Classification) 142.9 122.9

09‐PMTP‐1 @8' & 09‐PMTP‐11 9‐10' (B) 9/10/09 & 9/14/09 Paymaster Site Test Pits 1, 11 8 & 9‐10 Clayey Gravel w/Sand, GC  (Visual Classification) 134 13 142.8 122.2 2.81 29 1397 38 0

09‐PMTP‐1 @8' & 09‐PMTP‐11 9‐10' (C) 9/10/09 & 9/14/09 Paymaster Site Test Pits 1, 11 8 & 9‐10 Clayey Gravel w/Sand, GC  (Visual Classification) 142.8 122.4

09‐PMTP‐1 @8' & 09‐PMTP‐11 9‐10' (D) 9/10/09 & 9/14/09 Paymaster Site Test Pits 1, 11 8 & 9‐10 Clayey Gravel w/Sand, GC  (Visual Classification) 140.8 120.1 1.1E‐06

09‐PMTP‐4 @4' & 09‐PMTP‐7 @6.0' (A) 9/11/2009 Paymaster Site Test Pits 4,7 4 & 6 Clayey Gravel w/Sand, GC  (Visual Classification) 125.0 102.3

09‐PMTP‐4 @4' & 09‐PMTP‐7 @6.0' (B) 9/11/2009 Paymaster Site Test Pits 4,7 4 & 6 Clayey Gravel w/Sand, GC  (Visual Classification) 114 16 124.5 101.9 17 367 37 0

09‐PMTP‐4 @4' & 09‐PMTP‐7 @6.0' (C ) 9/11/2009 Paymaster Site Test Pits 4,7 4 & 6 Clayey Gravel w/Sand, GC  (Visual Classification) 124.7 101.6

09‐PMTP‐9 @8‐9.5' & 09‐PMTP‐10 @3‐4' (A) 9/11/2009 Paymaster Site Test Pits 9, 10 8‐9.5 & 3‐4 Clayey Gravel w/Sand, GC  (Visual Classification) 132.2 111.9

09‐PMTP‐9 @8‐9.5' & 09‐PMTP‐10 @3‐4' (B) 9/11/2009 Paymaster Site Test Pits 9, 10 8‐9.5 & 3‐4 Clayey Gravel w/Sand, GC  (Visual Classification) 122 16 132.3 112.8 2.31 4 3698 25 1442

09‐PMTP‐9 @8‐9.5' & 09‐PMTP‐10 @3‐4' (C) 9/11/2009 Paymaster Site Test Pits 9, 10 8‐9.5 & 3‐4 Clayey Gravel w/Sand, GC  (Visual Classification) 132.4 112.8

09‐PMTP‐9 @8‐9.5' & 09‐PMTP‐10 @3‐4' (D) 9/11/2009 Paymaster Site Test Pits 9, 10 8‐9.5 & 3‐4 Clayey Gravel w/Sand, GC  (Visual Classification) 132.5 109.2

09‐SGTP‐3,4,5,6  @ 2‐3' composite(A) 9/15/2009 Paymaster Site Test Pits 3,4,5,6 2‐3 Silty Gravel with Sand, GM (Visual Clasiffication) 131.7 115.0

09‐SGTP‐3,4,5,6  @ 2‐3' composite(B) 9/15/2009 Paymaster Site Test Pits 3,4,5,6 2‐3 Silty Gravel with Sand, GM (Visual Clasiffication) 127 10 131.7 115.6 2.40 11 811 39 0

09‐SGTP‐3,4,5,6  @ 2‐3' composite(C) 9/15/2009 Paymaster Site Test Pits 3,4,5,6 2‐3 Silty Gravel with Sand, GM (Visual Clasiffication) 131.9 115.6

09‐SGTP‐2,7,9 @2' composite 9/14/09‐9/16/09 Shave Gulch Site Test Pits 2,7,9 @2 Silty Gravel with Sand, GM (Visual Classification) 128 8 2.28

09‐SGTP‐1 @12' & 09‐SGTP‐2 @6'(A) 9/14/2009 Shave Gulch Site Test Pits 1,2 12 & 2 Clayey Gravel w/Sand, GC  (Visual Classification) 130.8 114.0

09‐SGTP‐1 @12' & 09‐SGTP‐2 @6'(B) 9/14/2009 Shave Gulch Site Test Pits 1,2 12 & 2 Clayey Gravel w/Sand, GC  (Visual Classification) 131 10 130.5 113.4 2.55 33 274 38 0

09‐SGTP‐1 @12' & 09‐SGTP‐2 @6' (C ) 9/14/2009 Shave Gulch Site Test Pits 1,2 12 & 2 Clayey Gravel w/Sand, GC  (Visual Classification) 131.5 115.0

09‐SGTP‐3 @6',SGTP‐4 @6',SGTP‐5 @9' (A) 9/15/2009 Shave Gulch Site Test Pits 3,4,5 6,6,&9 Clayey Gravel w/Sand, GC  (Visual Classification) 135.9 124.2

09‐SGTP‐3 @6',SGTP‐4 @6',SGTP‐5 @9' (B) 9/15/2009 Shave Gulch Site Test Pits 3,4,5 6,6,&9 Clayey Gravel w/Sand, GC  (Visual Classification) 131 11 136.8 120.5 2.60 27 839 37 0

09‐SGTP‐3 @6',SGTP‐4 @6',SGTP‐5 @9' (C) 9/15/2009 Shave Gulch Site Test Pits 3,4,5 6,6,&9 Clayey Gravel w/Sand, GC  (Visual Classification) 136.0 124.4

09‐SGTP‐3 @6',SGTP‐4 @6',SGTP‐5 @9' (D) 9/15/2009 Shave Gulch Site Test Pits 3,4,5 6,6,&9 Clayey Gravel w/Sand, GC  (Visual Classification) 133.9 117.8 1.2E‐06

09‐SGTP‐7 @12',SGTP‐9 @9'(A) 9/15/09‐9/16/09 Shave Gulch Test Pits 7, 9 12 & 9 Silty Gravel with Sand, GM (Visual Clasification) 136.6 119.9

09‐SGTP‐7 @12',SGTP‐9 @9'(B) 9/15/09‐9/16/09 Shave Gulch Test Pits 7, 9 12 & 9 Silty Gravel with Sand, GM (Visual Clasification) 134 10 136.6 118.5 2.76 31 228 38 226

09‐SGTP‐7 @12',SGTP‐9 @9'(C ) 9/15/09‐9/16/09 Shave Gulch Test Pits 7, 9 12 & 9 Silty Gravel with Sand, GM (Visual Clasification) 138.1 119.7



ASTM D2488

USCS

Classification

Sample Sample Sample ASTM D2488 Based on Passing 3" Passing #4 Passing #10 Passing #200 Passing 0.002 mm

Sample I.D. Date Location Depth (ft) General Material Description Lab Testing (%) Passing (%) Passing (%) Passing (%) Passing (%) Passing

09‐PMBH‐1  9/16/2009 Paymaster Site Borehole 1 0‐2 Silty, Clayey Sand with Gravel SC‐SM 100 70.6 58.1 18.6 NA

09‐PMBH‐1  9/16/2009 Paymaster Site Borehole 1 4‐5

09‐PMBH‐2 9/16/2009 Paymaster Site Borehole 2 0‐2 Poorly Graded Sand with Silty Clay and Gravel SP‐SC 100 57.7 42 11.9 NA

09‐PMBH‐2  9/16/2009 Paymaster Site Borehole 2 4‐6 100 71.3 61.4 14.4 NA

09‐PMBH‐2  9/16/2009 Paymaster Site Borehole 2 8‐10

09‐PMBH‐2  9/16/2009 Paymaster Site Borehole 2 14‐14.5

09‐PMBH‐4  9/22/2009 Paymster Site Borehole 4 2‐4

09‐PMBH‐5  9/21/2009 Paymaster Site Borehole 5 14‐16 Sandy Lean Clay CL 100 98.9 95 52.3 22.2

09‐PMBH‐5  9/21/2009 Paymaster Site Borehole 5 16‐18 Clayey Sand SC 100 94.9 85.2 47 17.8

09‐PMBH‐6  9/15/2009 Paymaster Site Borehole 6 2‐4 100 76.1 68 10 NA

09‐PMBH‐7  9/16/2009 Paymaster Site Borehole 7 0‐2

09‐PMBH‐7  9/16/2009 Paymaster Site Borehole 7 4‐6

09‐PMBH‐7   9/16/2009 Paymaster Site Borehole 7 8‐10 Silty Sand SM 100 90 79.4 18.2 NA

09‐PMBH‐7   9/16/2009 Paymaster Site Borehole 7 12‐12.75

09‐PMBH‐8  9/22/2009 Paymaster Site Borehole 8 4‐6 Silty Sand with Gravel SM 100 78.4 69 20.7 NA

09‐PMBH‐8  9/22/2009 Paymaster Site Borehole 8 8‐10 100 73.8 67.6 17.2 NA

09‐PMBH‐8  9/22/2009 Paymaster Site Borehole 8 12‐14

09‐PMBH‐9  9/18/2009 Paymaster Site Borehole 9 2‐4

Particle Size Distribution ASTM D422

Table 2.  Particle Size Distribution Summary
Paymaster and Shave Gulch Sites   

Terragraphics



ASTM D2488

USCS

Classification

Sample Sample Sample ASTM D2488 Based on Passing 3" Passing #4 Passing #10 Passing #200 Passing 0.002 mm

Sample I.D. Date Location Depth (ft) General Material Description Lab Testing (%) Passing (%) Passing (%) Passing (%) Passing (%) Passing

Particle Size Distribution ASTM D422

Table 2.  Particle Size Distribution Summary
Paymaster and Shave Gulch Sites   

Terragraphics

09‐PMBH‐9  9/18/2009 Paymaster Site Borehole 9 4‐6 100 58.4 50 19.9 6.5

09‐PMBH‐9  9/18/2009 Paymaster Site Borehole 9 6‐6.5

09‐PMBH‐9  9/18/2009 Paymaster Site Borehole 9 6.5‐7

09‐PMBH‐10 9/21/2009 Paymaster Site Borehole 10 6‐8

09‐PMBH‐10 9/21/2009 Paymaster Site Borehole 10 14‐16

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 0‐2

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 8‐10 Clayey Sand with Gravel SC 100 71 54.1 38.9 9.7

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 10‐12

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 14‐16

09‐SGBH‐1  9/17/2009 Shave Gulch Site Borehole 1 24‐26

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 0‐2

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 2‐4 100 58.1 47 24.9 7.1

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 6‐8

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 10‐12

09‐SGBH‐2  9/17/2009 Shave Gulch Site Borehole 2 14‐16



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

silty, clayey sand with gravel

1.5
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#100
#200

100.0
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35.0
28.2
23.4
18.6

21 27 6

SC-SM A-1-b

21.0915 13.9183 2.2924
1.0615 0.2924

NKG

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-1 Depth: 0-2'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



Tested By: NKG

PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

Client:
Project:

Project No.: Figure

Terragraphics

UBMC

SYMBOL SOURCE

NATURAL

USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)
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upper limit boundary for natural soils
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LIQUID AND PLASTIC LIMITS TEST REPORT

09-PMBH-1 0-2' 21 27 6 SC-SM

09-PMBH-1 4-5' 23 32 9



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

poorly graded sand with siltyclay and gravel

1.5
1
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.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
91.7
81.6
74.8
70.3
57.7
42.0
31.7
24.3
19.6
15.8
11.9

20 26 6

SP-SC A-1-a

24.1304 21.0919 5.3588
3.1769 0.7264 0.1322

NKG

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-2 Depth: 0-2'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Tested By: NKG

PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

Client:
Project:

Project No.: Figure

Terragraphics

UBMC

SYMBOL SOURCE

NATURAL

USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

SOIL DATA
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Dashed line indicates the approximate
upper limit boundary for natural soils
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LIQUID AND PLASTIC LIMITS TEST REPORT

09-PMBH-2 0-2' 20 26 6 SP-SC



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

1.5
1

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
98.5
96.3
89.2
84.9
71.3
61.4
47.2
34.1
26.1
20.1
14.4

13.3317 9.5914 1.7919
0.9836 0.3296 0.0815

NKG

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-2 Depth: 4-6'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

clayey sand

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

0.0534 mm.
0.0391 mm.
0.0285 mm.
0.0203 mm.
0.0146 mm.
0.0109 mm.
0.0077 mm.
0.0055 mm.
0.0041 mm.
0.0029 mm.
0.0022 mm.
0.0012 mm.

100.0
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94.9
85.2
80.4
72.4
63.8
55.4
47.0
43.5
39.9
36.4
35.4
33.4
31.3
29.3
26.3
23.2
20.7
18.7
13.1

28 49 21

SC A-7-6(6)

3.0860 1.9600 0.2002
0.0985 0.0085 0.0015

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-5 Depth: 16-18'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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Particle Size Distribution Report



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

sandy lean clay

.5
.375
#4
#10
#20
#40
#60

#100
#200

0.0555 mm.
0.0400 mm.
0.0290 mm.
0.0205 mm.
0.0146 mm.
0.0109 mm.
0.0078 mm.
0.0056 mm.
0.0040 mm.
0.0029 mm.
0.0024 mm.
0.0013 mm.

100.0
99.6
98.9
95.0
88.4
78.4
69.1
60.5
52.3
48.0
45.6
41.9
41.9
40.6
38.2
35.7
33.3
30.2
26.5
24.0
17.2

20 44 24

CL A-7-6(9)

0.9922 0.6504 0.1446
0.0645 0.0039

NKG

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-5 Depth: 14-16'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
% Fines

Clay
0.0 0.0 1.1 3.9 16.6 26.1 20.0 32.3
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Particle Size Distribution Report



Tested By: NKG

PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

Client:
Project:

Project No.: Figure

Terragraphics

UBMC

SYMBOL SOURCE

NATURAL

USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

SOIL DATA

P
LA

S
TI

C
IT

Y
 IN

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or
 O

H
ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

LIQUID AND PLASTIC LIMITS TEST REPORT

09-PMBH-5 14-16' 20 44 24 CL

09-PMBH-5 16-18' 28 49 21 SC



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

2
1.5
1

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
97.3
93.2
88.6
85.6
82.8
76.1
68.0
47.6
29.3
20.1
14.7
10.0

20.9577 11.7496 1.3505
0.9255 0.4391 0.1559
0.0754 17.92 1.89

NKG

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-6 Depth: 2-4'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
% Fines

Clay
0.0 11.4 12.5 8.1 38.7 19.3 10.0
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Particle Size Distribution Report



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

silty sand

2
1.5
1

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
93.2
93.2
93.2
93.0
93.0
90.0
79.4
61.2
45.0
34.3
25.8
18.2

37 42 5

SM A-1-b

4.7657 2.9075 0.8097
0.5304 0.1959

NKG

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-7 Depth: 8-10.0'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
% Fines

Clay
0.0 6.8 3.2 10.6 34.4 26.8 18.2
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Particle Size Distribution Report



Tested By: NKG

PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

Client:
Project:

Project No.: Figure

Terragraphics

UBMC

SYMBOL SOURCE

NATURAL

USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

SOIL DATA

P
LA

S
TI

C
IT

Y
 IN

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or
 O

H
ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

LIQUID AND PLASTIC LIMITS TEST REPORT

09-PMBH-7 8-10.0' 37 42 5 SM

09-PMBH-7 0-2' 19 23 4



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

silty sand with gravel

1.5
1

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
97.8
94.9
90.8
85.6
78.4
69.0
55.9
42.4
33.8
27.3
20.7

25 30 5

SM A-1-b

12.0828 9.1881 1.0752
0.6273 0.1882

NKG

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-8 Depth: 4-6'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
% Fines

Clay
0.0 5.1 16.5 9.4 26.6 21.7 20.7
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Particle Size Distribution Report



Tested By: NKG

PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

Client:
Project:

Project No.: Figure

Terragraphics

UBMC

SYMBOL SOURCE

NATURAL

USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

SOIL DATA

P
LA

S
TI

C
IT

Y
 IN

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or
 O

H
ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

LIQUID AND PLASTIC LIMITS TEST REPORT

09-PMBH-8 4-6' 25 30 5 SM



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

1.5
1

.75
.5

.375
#4
#10
#20
#40
#60

#100
#200

100.0
90.3
86.3
82.8
79.4
73.8
67.6
52.4
36.8
28.9
23.4
17.2

25.0261 16.4730 1.2222
0.7663 0.2730

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-8 Depth: 8-10'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
% Fines

Clay
0.0 13.7 12.5 6.2 30.8 19.6 17.2
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Particle Size Distribution Report



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

2
1.5
1

.75
.5

.375
#4

#10
#20
#40
#60
#100
#200

0.0618 mm.
0.0447 mm.
0.0322 mm.
0.0231 mm.
0.0166 mm.
0.0122 mm.
0.0087 mm.
0.0061 mm.
0.0044 mm.
0.0031 mm.
0.0023 mm.
0.0013 mm.

100.0
87.8
74.5
71.0
66.9
64.0
58.4
50.0
43.1
35.4
29.9
25.1
19.9
18.9
16.7
14.5
13.1
11.6
10.9
10.2

9.5
8.0
7.6
6.9
5.1

40.2028 35.5395 5.7780
1.9935 0.2527 0.0349
0.0077 753.16 1.44

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-PMBH-9 Depth: 4-6'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
% Fines

Clay
0.0 29.0 12.6 8.4 14.6 15.5 11.4 8.5
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Particle Size Distribution Report



Tested By: NKG

PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

Client:
Project:

Project No.: Figure

Terragraphics

UBMC

SYMBOL SOURCE

NATURAL

USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

SOIL DATA

P
LA

S
TI

C
IT

Y
 IN

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or
 O

H
ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

LIQUID AND PLASTIC LIMITS TEST REPORT

09-PMBH-9 2-4' 25 35 10



PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

Client:
Project:

Project No.: Figure

Terragraphics

UBMC

SYMBOL SOURCE

NATURAL

USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

SOIL DATA

P
LA

S
TI

C
IT

Y
 IN

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or
 O

H
ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

LIQUID AND PLASTIC LIMITS TEST REPORT

09-PMBH-10 14-16' 18 33 15

09-PMBH-10 6-8' 17 32 15



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

clayey sand with gravel

1.5
1

.75
.5

.375
#4

#10
#20
#40
#60
#100
#200

0.0496 mm.
0.0366 mm.
0.0264 mm.
0.0191 mm.
0.0139 mm.
0.0105 mm.
0.0077 mm.
0.0056 mm.
0.0041 mm.
0.0030 mm.
0.0023 mm.
0.0013 mm.

100.0
87.2
86.3
81.8
80.0
71.0
54.1
49.8
46.1
43.6
41.6
38.9
32.0
29.4
28.1
26.8
24.9
22.4
19.8
17.3
15.0
12.5
10.5

7.0

21 31 10

SC A-4(1)

28.9864 16.4400 2.8219
0.9136 0.0406 0.0041
0.0021 1335.21 0.28

NKG

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-SBGH-1 Depth: 8-10'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
% Fines

Clay
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Particle Size Distribution Report



Tested By: NKG

PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

Client:
Project:

Project No.: Figure

Terragraphics

UBMC

SYMBOL SOURCE

NATURAL

USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

SOIL DATA

P
LA

S
TI

C
IT

Y
 IN

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or
 O

H
ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

LIQUID AND PLASTIC LIMITS TEST REPORT

09-SBGH-1 8-10' 21 31 10 SC



PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

Client:
Project:

Project No.: Figure

Terragraphics

UBMC

SYMBOL SOURCE

NATURAL

USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

SOIL DATA

P
LA

S
TI

C
IT

Y
 IN

D
E

X

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL o
r O

L

CH or
 O

H
ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils

4

7

LIQUID AND PLASTIC LIMITS TEST REPORT

09-SGBH-2 0-2' 17 22 5



PIEDMONT ENGINEERING, INC.
1215 Apple's Way - Belgrade, MT 59714

Ph. 406-388-8578 - Fax 406-388-8579

(no specification provided)*

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

2
1.5
1

.75
.5

.375
#4

#10
#20
#40
#60
#100
#200

0.0565 mm.
0.0413 mm.
0.0296 mm.
0.0213 mm.
0.0153 mm.
0.0113 mm.
0.0081 mm.
0.0060 mm.
0.0041 mm.
0.0029 mm.
0.0024 mm.
0.0013 mm.

100.0
92.4
79.2
71.3
67.7
64.3
58.1
47.0
41.2
35.8
31.7
28.4
24.9
21.2
18.8
17.5
16.3
15.1
13.9
12.7
10.9
10.0

8.2
7.6
5.4

35.1703 30.2122 5.8496
2.5547 0.1984 0.0148
0.0041 1419.36 1.63

Terragraphics

UBMC

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:
Tested By:

Checked By:
Title:

Date Sampled:Source of Sample: 09-SGBH-2 Depth: 2-4'

Client:
Project:

Project No: Figure

TEST RESULTS
Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)
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GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
% Fines

Clay
0.0 28.7 13.2 11.1 11.2 10.9 14.5 10.4
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Particle Size Distribution Report



MOISTURE DENSITY TEST DATA

Client: Terragraphics
Project: UBMC
Project Number: 

Specimen Data

Source: PMTP-4,5,6 @2-3' and PMTP-7 @2.0'
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 
USCS Classification: AASHTO Classification: 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks:  Specific Gravity for ZAV Curve is assumed
Percent retained on 3/4 in. sieve: 16.2
Percent passing No. 200 sieve:      Specific gravity: 2.75

Test Data And Results

Type of test: ASTM D 698-91 Procedure C Standard
Mold Dia.: 6.00 in.   Hammer Wt.: 5.5 lb.   Drop: 12 in.
   Layers: three   Blows per Layer: 56

117

122

127

132

137

142

5 9 13 17

ZAV SpG
2.75

POINT NO.   1   2   3   4
WM + WS 11339.0 11361.0 11105.0 11287.0
WM 6549.0 6549.0 6549.0 6549.0
WW+T 1770.50 950.60 974.20 871.40
WD+T 1636.90 863.80 911.20 780.00
TARE 294.00 110.20 111.60 110.90
MOIST 9.9 11.5 7.9 13.7

MOISTURE 9.2 10.5 7.5 12.3
DRY DEN 132.1 131.0 128.6 127.2

Max dry den= 132 pcf  Opt moisture= 9 %
Uncorrected Results:    Max dry den= 128 pcf  Opt moisture= 10 %

ASTM D 4718 Correction Data:
  Bulk Specific Gravity of Oversize Material = 2.53
  Moisture of Oversize Material = 5.3 %
Corrections Applied to Every Test Point

 Piedmont Engineering, Inc. 



MOISTURE DENSITY TEST DATA

Client: Terragraphics
Project: UBMC
Project Number: 

Specimen Data

Source: PMTP-11 @9-10' and PMTP-1 @8.0' mixed
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 
USCS Classification: AASHTO Classification: 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks:       Specific Gravity for ZAV Curve is assumed
Percent retained on 3/4 in. sieve: 23.0
Percent passing No. 200 sieve:      Specific gravity: 3.1

Test Data And Results

Type of test: ASTM D 698-91 Procedure C Standard
Mold Dia.: 6.00 in.   Hammer Wt.: 5.5 lb.   Drop: 12 in.
   Layers: three   Blows per Layer: 56

114

119

124

129

134

139

9 13 17 21

ZAV SpG
3.1

POINT NO.   1   2   3   4
WM + WS 11313.0 11481.0 11498.0 11412.0
WM 6549.0 6549.0 6549.0 6549.0
WW+T 887.60 1056.40 1158.60 904.10
WD+T 797.90 929.20 1015.50 776.30
TARE 110.20 111.00 111.90 111.60
MOIST 13.0 15.5 15.8 19.2

MOISTURE 11.0 12.9 13.2 15.8
DRY DEN 132.9 134.3 134.4 129.3

Max dry den= 134 pcf  Opt moisture= 13 %
Uncorrected Results:    Max dry den= 126 pcf  Opt moisture= 16 %

ASTM D 4718 Correction Data:
  Bulk Specific Gravity of Oversize Material = 2.81
  Moisture of Oversize Material = 4.2 %
Corrections Applied to Every Test Point

 Piedmont Engineering, Inc. 



MOISTURE DENSITY TEST DATA

Client: Terragraphics
Project: UBMC
Project Number: 

Specimen Data

Source: PMTP-7 @6.0' and PMTP-4 @4.0'
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 
USCS Classification: AASHTO Classification: 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks:      Specific Gravity for ZAV Curve is assumed
Percent retained on 3/4 in. sieve: 9.3
Percent passing No. 200 sieve:      Specific gravity: 2.7

Test Data And Results

Type of test: ASTM D 698-91 Procedure C Standard
Mold Dia.: 6.00 in.   Hammer Wt.: 5.5 lb.   Drop: 12 in.
   Layers: three   Blows per Layer: 56

107

109

111

113

115

117

10 14 18 22

ZAV SpG
2.7

POINT NO.   1   2   3   4
WM + WS 10772.0 10906.0 11031.0 11021.0
WM 6549.0 6549.0 6549.0 6549.0
WW+T 886.80 834.60 1059.40 1095.00
WD+T 795.50 739.20 947.30 969.60
TARE 110.80 112.70 294.10 318.50
MOIST 13.3 15.2 17.2 19.3

MOISTURE 12.9 14.6 16.4 18.3
DRY DEN 111.7 113.2 114.4 112.3

Max dry den= 114 pcf  Opt moisture= 16 %
Uncorrected Results:    Max dry den= 112 pcf  Opt moisture= 17 %

ASTM D 4718 Correction Data:
  Bulk Specific Gravity of Oversize Material = 2.21
  Moisture of Oversize Material = 8.9 %
Corrections Applied to Every Test Point

 Piedmont Engineering, Inc. 



MOISTURE DENSITY TEST DATA

Client: Terragraphics
Project: UBMC
Project Number: 

Specimen Data

Source: PMTP9 @8.0-9.5' and PMTP-10 @3-4'
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 
USCS Classification: AASHTO Classification: 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks:   Specific Gravity for ZAV curve is assumed
Percent retained on 3/4 in. sieve: 32.3
Percent passing No. 200 sieve:      Specific gravity: 2.9

Test Data And Results

Type of test: ASTM D 698-91 Procedure C Standard
Mold Dia.: 6.00 in.   Hammer Wt.: 5.5 lb.   Drop: 12 in.
   Layers: three   Blows per Layer: 56

103

108

113

118

123

128

10.5 15.5 20.5 25.5

ZAV SpG
2.9

POINT NO.   1   2   3   4
WM + WS 11138.0 10934.0 11046.0 11057.0
WM 6549.0 6549.0 6549.0 6549.0
WW+T 950.50 944.40 1062.30 1017.10
WD+T 818.00 831.90 921.40 855.70
TARE 111.60 111.00 111.30 111.50
MOIST 18.8 15.6 17.4 21.7

MOISTURE 15.5 13.4 14.6 17.5
DRY DEN 122.0 120.3 121.2 118.2

Max dry den= 122 pcf  Opt moisture= 16 %
Uncorrected Results:    Max dry den= 114 pcf  Opt moisture= 19 %

ASTM D 4718 Correction Data:
  Bulk Specific Gravity of Oversize Material = 2.31
  Moisture of Oversize Material = 8.8 %
Corrections Applied to Every Test Point

 Piedmont Engineering, Inc. 



MOISTURE DENSITY TEST DATA

Client: Terragraphics
Project: UBMC
Project Number: 

Specimen Data

Source: SGTP-3,4,5,6 2-3' composite
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 
USCS Classification: AASHTO Classification: 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks:     Specific Gravity for the ZAV Curve is assumed
Percent retained on 3/4 in. sieve: 14.4
Percent passing No. 200 sieve:      Specific gravity: 2.7

Test Data And Results

Type of test: ASTM D 698-91 Procedure C Standard
Mold Dia.: 6.00 in.   Hammer Wt.: 5.5 lb.   Drop: 12 in.
   Layers: three   Blows per Layer: 56

116.5

119.0

121.5

124.0

126.5

129.0

1.5 6.5 11.5 16.5

ZAV SpG
2.7

POINT NO.   1   2   3   4
WM + WS 11263.0 10895.0 10812.0 11265.0
WM 6549.0 6549.0 6549.0 6549.0
WW+T 290.30 900.70 936.50 899.20
WD+T 260.00 848.40 895.50 814.80
TARE 34.00 111.40 110.60 112.60
MOIST 13.4 7.1 5.2 12.0

MOISTURE 11.9 6.5 4.9 10.7
DRY DEN 125.5 122.9 122.7 126.9

Max dry den= 127 pcf  Opt moisture= 10 %
Uncorrected Results:    Max dry den= 124 pcf  Opt moisture= 12 %

ASTM D 4718 Correction Data:
  Bulk Specific Gravity of Oversize Material = 2.4
  Moisture of Oversize Material = 3.2 %
Corrections Applied to Every Test Point

 Piedmont Engineering, Inc. 



MOISTURE DENSITY TEST DATA

Client: Terragraphics
Project: UBMC
Project Number: 

Specimen Data

Source: SGTP-2, SGTP-7, and SGTP-9 @ 2.0' composite
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 
USCS Classification: AASHTO Classification: 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks:       Specific Gravity for ZAV Curve is assumed
Percent retained on 3/4 in. sieve: 21.6
Percent passing No. 200 sieve:      Specific gravity: 2.7

Test Data And Results

Type of test: ASTM D 698-91 Procedure C Standard
Mold Dia.: 6.00 in.   Hammer Wt.: 5.5 lb.   Drop: 12 in.
   Layers: three   Blows per Layer: 56

113

118

123

128

133

138

3.5 8.5 13.5 18.5

ZAV SpG
2.7

POINT NO.   1   2   3   4
WM + WS 11249.0 11217.0 11201.0 11001.0
WM 6549.0 6549.0 6549.0 6549.0
WW+T 1089.70 816.70 967.40 242.20
WD+T 989.00 754.30 855.40 227.93
TARE 110.60 112.10 111.30 32.90
MOIST 11.5 9.7 15.1 7.3

MOISTURE 9.5 8.1 12.3 6.2
DRY DEN 127.5 128.4 123.2 125.8

Max dry den= 128 pcf  Opt moisture= 8 %
Uncorrected Results:    Max dry den= 125 pcf  Opt moisture= 10 %

ASTM D 4718 Correction Data:
  Bulk Specific Gravity of Oversize Material = 2.28
  Moisture of Oversize Material = 2.3 %
Corrections Applied to Every Test Point

 Piedmont Engineering, Inc. 



MOISTURE DENSITY TEST DATA

Client: Terragraphics
Project: UBMC
Project Number: 

Specimen Data

Source: SGTP-1 @ 12.0' and SGTP-2 @ 6.0'
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 
USCS Classification: AASHTO Classification: 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks:     Specific Gravity for ZAV Curve is assumed
Percent retained on 3/4 in. sieve: 24.4
Percent passing No. 200 sieve:      Specific gravity: 2.7

Test Data And Results

Type of test: ASTM D 698-91 Procedure C Standard
Mold Dia.: 6.00 in.   Hammer Wt.: 5.5 lb.   Drop: 12 in.
   Layers: three   Blows per Layer: 56

113

118

123

128

133

138

5 9 13 17

ZAV SpG
2.7

POINT NO.   1   2   3   4
WM + WS 11271.0 11192.0 11162.0 10904.0
WM 6549.0 6549.0 6549.0 6549.0
WW+T 1260.00 962.80 924.40 809.40
WD+T 1150.40 851.50 849.00 756.10
TARE 324.10 111.80 112.00 111.00
MOIST 13.3 15.0 10.2 8.3

MOISTURE 10.8 12.2 8.5 7.0
DRY DEN 129.8 126.5 130.2 126.2

Max dry den= 131 pcf  Opt moisture= 10 %
Uncorrected Results:    Max dry den= 124 pcf  Opt moisture= 12 %

ASTM D 4718 Correction Data:
  Bulk Specific Gravity of Oversize Material = 2.55
  Moisture of Oversize Material = 3.3 %
Corrections Applied to Every Test Point

 Piedmont Engineering, Inc. 



MOISTURE DENSITY TEST DATA

Client: Terragraphics
Project: UBMC
Project Number: 

Specimen Data

Source: SGTP-4 @6.0', SGTP-3 @6.0', and SGTP-5 @9.0' mixed composite
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 
USCS Classification: AASHTO Classification: 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks:   Specific Gravity for ZAV Curve is assumed
Percent retained on 3/4 in. sieve: 21.0
Percent passing No. 200 sieve:      Specific gravity: 2.8

Test Data And Results

Type of test: ASTM D 698-91 Procedure C Standard
Mold Dia.: 6.00 in.   Hammer Wt.: 5.5 lb.   Drop: 12 in.
   Layers: three   Blows per Layer: 56

111

116

121

126

131

136

5.5 10.5 15.5 20.5

ZAV SpG
2.8

POINT NO.   1   2   3   4
WM + WS 11249.0 11183.0 11153.0 10899.0
WM 6549.0 6549.0 6549.0 6549.0
WW+T 1084.90 1010.60 786.30 836.20
WD+T 955.80 882.20 719.90 772.90
TARE 110.90 110.90 111.30 111.40
MOIST 15.3 16.6 10.9 9.6

MOISTURE 13.0 14.1 9.5 8.5
DRY DEN 126.8 124.1 128.7 124.0

Max dry den= 131 pcf  Opt moisture= 11 %
Uncorrected Results:    Max dry den= 124 pcf  Opt moisture= 12 %

ASTM D 4718 Correction Data:
  Bulk Specific Gravity of Oversize Material = 2.6
  Moisture of Oversize Material = 4.4 %
Corrections Applied to Every Test Point

 Piedmont Engineering, Inc. 



MOISTURE DENSITY TEST DATA

Client: Terragraphics
Project: UBMC
Project Number: 

Specimen Data

Source: SGTP-9 @9.0' and SGTP-7 @12.0'
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 
USCS Classification: AASHTO Classification: 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks:       Specific Gravity for ZAV Curve is assumed
Percent retained on 3/4 in. sieve: 24.9
Percent passing No. 200 sieve:      Specific gravity: 2.8

Test Data And Results

Type of test: ASTM D 698-91 Procedure C Standard
Mold Dia.: 6.00 in.   Hammer Wt.: 5.5 lb.   Drop: 12 in.
   Layers: three   Blows per Layer: 56

113

118

123

128

133

138

6 10 14 18

ZAV SpG
2.8

POINT NO.   1   2   3   4
WM + WS 11332.0 11250.0 11219.0 10964.0
WM 6549.0 6549.0 6549.0 6549.0
WW+T 876.30 997.60 851.80 965.70
WD+T 785.30 883.50 776.40 890.10
TARE 110.20 110.80 111.60 111.40
MOIST 13.5 14.8 11.3 9.7

MOISTURE 11.0 12.0 9.4 8.2
DRY DEN 133.2 130.2 132.7 128.3

Max dry den= 134 pcf  Opt moisture= 10 %
Uncorrected Results:    Max dry den= 125 pcf  Opt moisture= 13 %

ASTM D 4718 Correction Data:
  Bulk Specific Gravity of Oversize Material = 2.76
  Moisture of Oversize Material = 3.5 %
Corrections Applied to Every Test Point

 Piedmont Engineering, Inc. 



Project:  Shave Gulch/Paymaster Client: Terragraphics

Sample ID: PMTP-4,5,6 & PMTP-7 @2.0'

Date of Testing: 10/13/2009 Tested By:NKG

Trial Number

Tare Number

(A) Oven Dry + Tare 6625.4

(B) Saturated Surface Dry + Tare 6974.4

(C) Submerged + Tare 4351

Tare 0

Bulk Specific Gravity = A/(B-C) 2.53

Absorption = [100 x (B-A)]/A 5.27

Comments

Specific Gravity of (+) 3/4" Fraction

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578



Project:  Shave Gulch/Paymaster Client: Terragraphics

Sample ID: PMTP-11 @9-10' and PMTP-1 @8'

Date of Testing: 10/14/2009 Tested By:NKG

Trial Number

Tare Number

(A) Oven Dry + Tare 11600.5

(B) Saturated Surface Dry + Tare 12085.5

(C) Submerged + Tare 7955

Tare 0

Bulk Specific Gravity = A/(B-C) 2.81

Absorption = [100 x (B-A)]/A 4.18

Comments

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Specific Gravity of (+) 3/4" Fraction



Project:  Shave Gulch/Paymaster Client: Terragraphics

Sample ID: PMTP-7 @ 6.0' and PMTP-4 @4' 

Date of Testing: 10/13/2009 Tested By:NKG

Trial Number

Tare Number

(A) Oven Dry + Tare 3305.4

(B) Saturated Surface Dry + Tare 3600.4

(C) Submerged + Tare 2102

Tare 0

Bulk Specific Gravity = A/(B-C) 2.21

Absorption = [100 x (B-A)]/A 8.92

Comments

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Specific Gravity of (+) 3/4" Fraction



Project:  Shave Gulch/Paymaster Client: Terragraphics

Sample ID: PMTP-9 @8-9.5' and PMTP-10 @ 3-4'

Date of Testing: 10/14/2009 Tested By:NKG

Trial Number

Tare Number

(A) Oven Dry + Tare 13912.6

(B) Saturated Surface Dry + Tare 15133.4

(C) Submerged + Tare 9118

Tare 0

Bulk Specific Gravity = A/(B-C) 2.31

Absorption = [100 x (B-A)]/A 8.77

Comments

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Specific Gravity of (+) 3/4" Fraction



Project:  Shave Gulch/Paymaster Client: Terragraphics

Sample ID: SGTP-3,4,5,6 2-3' composite

Date of Testing: 10/13/2009 Tested By:NKG

Trial Number

Tare Number

(A) Oven Dry + Tare 3414.6

(B) Saturated Surface Dry + Tare 3524

(C) Submerged + Tare 2102

Tare 0

Bulk Specific Gravity = A/(B-C) 2.40

Absorption = [100 x (B-A)]/A 3.20

Comments

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Specific Gravity of (+) 3/4" Fraction



Project:  Shave Gulch/Paymaster Client: Terragraphics

Sample ID: SGTP-2,7,9 @ 2.0'

Date of Testing: 10/13/2009 Tested By:NKG

Trial Number

Tare Number

(A) Oven Dry + Tare 5983.7

(B) Saturated Surface Dry + Tare 6120.7

(C) Submerged + Tare 3499

Tare 0

Bulk Specific Gravity = A/(B-C) 2.28

Absorption = [100 x (B-A)]/A 2.29

Comments

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Specific Gravity of (+) 3/4" Fraction



Project:  Shave Gulch/Paymaster Client: Terragraphics

Sample ID: SGTP-1 @12' and SGTP-2 @8'

Date of Testing: 10/14/2009 Tested By:NKG

Trial Number

Tare Number

(A) Oven Dry + Tare 11043.9

(B) Saturated Surface Dry + Tare 11403.9

(C) Submerged + Tare 7076

Tare 0

Bulk Specific Gravity = A/(B-C) 2.55

Absorption = [100 x (B-A)]/A 3.26

Comments

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Specific Gravity of (+) 3/4" Fraction



Project:  Shave Gulch/Paymaster Client: Terragraphics

Sample ID: SGTP-3 @6.0', SGTP-4 @6.0', and SGTP-5 @9.0'

Date of Testing: 10/13/2009 Tested By:NKG

Trial Number

Tare Number

(A) Oven Dry + Tare 11372.5

(B) Saturated Surface Dry + Tare 11874.5

(C) Submerged + Tare 7508

Tare 0

Bulk Specific Gravity = A/(B-C) 2.60

Absorption = [100 x (B-A)]/A 4.41

Comments

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Specific Gravity of (+) 3/4" Fraction



Project:  Shave Gulch/Paymaster Client: Terragraphics

Sample ID: SGTP-9 @9' and SGTP-7 @12.0'

Date of Testing: 10/14/2009 Tested By:NKG

Trial Number

Tare Number

(A) Oven Dry + Tare 10908.5

(B) Saturated Surface Dry + Tare 11290.5

(C) Submerged + Tare 7342

Tare 0

Bulk Specific Gravity = A/(B-C) 2.76

Absorption = [100 x (B-A)]/A 3.50

Comments

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Specific Gravity of (+) 3/4" Fraction



HYDRAULIC CONDUCTIVITY FOR FLEXIBLE-WALLED TEST SAMPLES
FALLING HEAD APPARATUS

Client: Terragraphics Project: Paymaster
Sample Description: 09-PMBH-9 6.0-6.5'
Plasticity Index: Liquid Limit: Plastic Limit: Specific Gravity:
% Gravel: % Sand: % Fines:
Final Void Ratio: Initial Saturation: Final Saturation: Final Porosity:
Dry Density (pcf): % Max. ASTM D-698:
Specimen Length (cm): 4.484 Specimen Diameter (cm): 2.43 Area of Standpipe (cm^2): 0.912
Height Inlet Above Floor (cm): Height Outlet Above Bench (cm): 15

Increment Initial Inital Final Final Time Applied Pressure Initial Final Average Hydraulic Hydraulic Hydraulic
Number Reading Reading Reading Reading Increment Differential Head Head Gradient Conductivity Conductivity

Influent Effluent Influent Effluent at 20  C
(cm3) (cm3) (cm3) (cm3) (min.) (psi) (cm) (cm) (cm/cm) (cm/sec) (cm/sec)

1 0.8 46.5 8.9 37.5 1441 3.0 260.99 242.25 56.11 7.6E-07 7.6E-07
2 8.9 37.5 16.5 30.3 1436 3.0 242.25 226.02 52.22 7.1E-07 7.1E-07
3 16.5 30.3 23.4 23.8 1442 3.0 226.02 211.34 48.77 6.8E-07 6.8E-07
4 23.4 23.8 34.3 13.4 2482 3.0 211.34 187.99 44.53 6.9E-07 6.9E-07
5 34.3 13.4 39.7 8 1370 3.0 187.99 176.16 40.61 7.0E-07 7.0E-07
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 Average Hydraulic Conductivity of Last Four Test Increments = 7.0E-07 cm/sec
21
22
23
24
25

k = (aL/At) ln (h1/h2)



HYDRAULIC CONDUCTIVITY FOR FLEXIBLE-WALLED TEST SAMPLES
FALLING HEAD APPARATUS

Client: Terragraphics Project: Paymaster
Sample Description: 09-PMBH-9 6.5-7.0'
Plasticity Index: Liquid Limit: Plastic Limit: Specific Gravity:
% Gravel: % Sand: % Fines:
Final Void Ratio: Initial Saturation: Final Saturation: Final Porosity:
Dry Density (pcf): % Max. ASTM D-698:
Specimen Length (cm): 5.585 Specimen Diameter (cm): 2.43 Area of Standpipe (cm^2): 0.912
Height Inlet Above Floor (cm): Height Outlet Above Bench (cm): 15

Increment Initial Inital Final Final Time Applied Pressure Initial Final Average Hydraulic Hydraulic Hydraulic
Number Reading Reading Reading Reading Increment Differential Head Head Gradient Conductivity Conductivity

Influent Effluent Influent Effluent at 20  C
(cm3) (cm3) (cm3) (cm3) (min.) (psi) (cm) (cm) (cm/cm) (cm/sec) (cm/sec)

1 1.2 46 6.3 41 978 4.0 330.30 319.23 58.15 6.4E-07 6.4E-07
2 6.3 41 14.4 33.2 1707 4.0 319.23 301.80 55.60 6.0E-07 6.0E-07
3 0.4 46.5 7.4 39.7 1436 4.0 331.73 316.60 58.04 5.9E-07 5.9E-07
4 7.4 39.7 13.7 33.4 1435 4.0 316.60 302.79 55.45 5.7E-07 5.7E-07
5 13.7 33.4 19.7 27.5 1441 4.0 302.79 289.75 53.05 5.6E-07 5.6E-07
6 19.7 27.5 25.4 21.9 1435 4.0 289.75 277.36 50.77 5.6E-07 5.6E-07
7 25.4 21.9 38.2 9.3 3629 4.0 277.36 249.53 47.17 5.3E-07 5.3E-07
8 38.2 9.3 42 5.4 1189 4.0 249.53 241.09 43.92 5.3E-07 5.3E-07
9

10
11
12
13
14
15
16
17
18
19
20 Average Hydraulic Conductivity of Last Four Test Increments = 5.4E-07 cm/sec
21
22
23
24
25

k = (aL/At) ln (h1/h2)



HYDRAULIC CONDUCTIVITY FOR FLEXIBLE-WALLED TEST SAMPLES
FALLING HEAD APPARATUS

Client: Terragraphics Project: Paymaster
Sample Description: 09-PMBH-10 6-8'
Plasticity Index: Liquid Limit: Plastic Limit: Specific Gravity:
% Gravel: % Sand: % Fines:
Final Void Ratio: Initial Saturation: Final Saturation: Final Porosity:
Dry Density (pcf): % Max. ASTM D-698:
Specimen Length (cm): 4.537 Specimen Diameter (cm): 2.43 Area of Standpipe (cm^2): 0.912
Height Inlet Above Floor (cm): Height Outlet Above Bench (cm): 15

Increment Initial Inital Final Final Time Applied Pressure Initial Final Average Hydraulic Hydraulic Hydraulic
Number Reading Reading Reading Reading Increment Differential Head Head Gradient Conductivity Conductivity

Influent Effluent Influent Effluent at 20  C
(cm3) (cm3) (cm3) (cm3) (min.) (psi) (cm) (cm) (cm/cm) (cm/sec) (cm/sec)

1 1.4 47.8 2.2 47.3 348 4.0 332.05 330.63 73.03 1.8E-07 1.8E-07
2 2.3 47.2 5.3 44.4 1612 3.9 323.38 317.02 70.58 1.8E-07 1.8E-07
3 5.3 44.4 10.4 39.8 2825 4.0 324.05 313.42 70.25 1.8E-07 1.8E-07
4 10.4 39.8 15.4 34.6 2829 4.0 313.42 302.24 67.85 1.9E-07 1.9E-07
5 15.4 34.6 18.8 31.4 1916 4.0 302.24 295.01 65.82 1.9E-07 1.9E-07
6 18.8 31.4 23.3 26.9 2776 4.0 295.01 285.15 63.94 1.8E-07 1.8E-07
7 23.3 26.9 27.8 22.4 2855 4.0 285.15 275.28 61.76 1.8E-07 1.8E-07
8 27.8 22.4 33 17.2 3847 4.0 275.28 263.88 59.42 1.6E-07 1.6E-07
9

10
11
12
13
14
15
16
17
18
19
20 Average Hydraulic Conductivity of Last Four Test Increments = 1.8E-07 cm/sec
21
22
23
24
25

k = (aL/At) ln (h1/h2)



HYDRAULIC CONDUCTIVITY FOR FLEXIBLE-WALLED TEST SAMPLES
FALLING HEAD APPARATUS

Client: Terragraphics Project: Paymaster
Sample Description: 09-PMBH-10 14-16'
Plasticity Index: Liquid Limit: Plastic Limit: Specific Gravity:
% Gravel: % Sand: % Fines:
Final Void Ratio: Initial Saturation: Final Saturation: Final Porosity:
Dry Density (pcf): % Max. ASTM D-698:
Specimen Length (cm): 5.102 Specimen Diameter (cm): 2.43 Area of Standpipe (cm^2): 0.899
Height Inlet Above Floor (cm): Height Outlet Above Bench (cm): 21.9

Increment Initial Inital Final Final Time Applied Pressure Initial Final Average Hydraulic Hydraulic Hydraulic
Number Reading Reading Reading Reading Increment Differential Head Head Gradient Conductivity Conductivity

Influent Effluent Influent Effluent at 20  C
(cm3) (cm3) (cm3) (cm3) (min.) (psi) (cm) (cm) (cm/cm) (cm/sec) (cm/sec)

1 0.7 23.5 0.7 23.4 347 4.0 306.35 306.24 60.03 1.7E-08 1.7E-08
2 1.2 23.3 2.6 22.2 1614 4.0 305.58 302.80 59.62 9.3E-08 9.3E-08
3 2.6 22.2 4.8 20.3 2822 4.0 302.80 298.24 58.90 8.9E-08 8.9E-08
4 4.8 20.3 6.8 18.3 2832 4.0 298.24 293.79 58.02 8.7E-08 8.7E-08
5 6.8 18.3 8.2 17.1 1914 4.0 293.79 290.90 57.30 8.5E-08 8.5E-08
6 8.2 17.1 10.2 15.2 2778 4.0 290.90 286.56 56.59 8.9E-08 8.9E-08
7 10.2 15.2 12.3 13.2 2854 4.0 286.56 282.00 55.72 9.3E-08 9.3E-08
8 12.3 13.2 15 10.6 3894 4.0 282.00 276.11 54.70 8.9E-08 8.9E-08
9

10
11
12
13
14
15
16
17
18
19
20 Average Hydraulic Conductivity of Last Four Test Increments = 8.9E-08 cm/sec
21
22
23
24
25

k = (aL/At) ln (h1/h2)



HYDRAULIC CONDUCTIVITY FOR FLEXIBLE-WALLED TEST SAMPLES
FALLING HEAD APPARATUS

Client: Terragraphics Project: Paymaster
Sample Description: 09-PMTP-11 and PMTP-1
Plasticity Index: Liquid Limit: Plastic Limit: Specific Gravity:
% Gravel: % Sand: % Fines:
Final Void Ratio: Initial Saturation: Final Saturation: Final Porosity:
Dry Density (pcf): % Max. ASTM D-698:
Specimen Length (cm): 6 Specimen Diameter (cm): 2.8 Area of Standpipe (cm^2): 0.899
Height Inlet Above Floor (cm): Height Outlet Above Bench (cm): 21.9

Increment Initial Inital Final Final Time Applied Pressure Initial Final Average Hydraulic Hydraulic Hydraulic
Number Reading Reading Reading Reading Increment Differential Head Head Gradient Conductivity Conductivity

Influent Effluent Influent Effluent at 20  C
(cm3) (cm3) (cm3) (cm3) (min.) (psi) (cm) (cm) (cm/cm) (cm/sec) (cm/sec)

1 2.2 23.5 4.1 21.5 235 4.0 304.69 300.35 50.42 8.9E-07 8.9E-07
2 0.7 22.7 12.8 6.1 1514 4.0 305.46 273.55 48.25 1.1E-06 1.1E-06
3 0.5 23.9 11.5 6 1425 4.0 307.02 274.88 48.49 1.1E-06 1.1E-06
4 0.4 24 11.3 6.4 1411 4.0 307.24 275.55 48.57 1.1E-06 1.1E-06
5 0.3 23.5 11 7 1437 4.0 306.80 276.55 48.61 1.1E-06 1.1E-06
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 Average Hydraulic Conductivity of Last Four Test Increments = 1.1E-06 cm/sec
21
22
23
24
25

k = (aL/At) ln (h1/h2)



HYDRAULIC CONDUCTIVITY FOR FLEXIBLE-WALLED TEST SAMPLES
FALLING HEAD APPARATUS

Client: Terragraphics Project: Paymaster
Sample Description: SGTP3,4,5
Plasticity Index: Liquid Limit: Plastic Limit: Specific Gravity:
% Gravel: % Sand: % Fines:
Final Void Ratio: Initial Saturation: Final Saturation: Final Porosity:
Dry Density (pcf): % Max. ASTM D-698:
Specimen Length (cm): 6 Specimen Diameter (cm): 2.8 Area of Standpipe (cm^2): 0.912
Height Inlet Above Floor (cm): Height Outlet Above Bench (cm): 15

Increment Initial Inital Final Final Time Applied Pressure Initial Final Average Hydraulic Hydraulic Hydraulic
Number Reading Reading Reading Reading Increment Differential Head Head Gradient Conductivity Conductivity

Influent Effluent Influent Effluent at 20  C
(cm3) (cm3) (cm3) (cm3) (min.) (psi) (cm) (cm) (cm/cm) (cm/sec) (cm/sec)

1 1.6 46.8 5 43.7 242 4.0 330.74 323.62 54.53 1.3E-06 1.3E-06
2 1.5 49 22.1 33.2 1519 4.0 333.26 293.37 52.22 1.2E-06 1.2E-06
3 1.3 47.1 19 31.1 1420 4.0 331.40 294.46 52.15 1.2E-06 1.2E-06
4 1.1 47 18.4 30.9 1374 4.0 331.51 294.90 52.20 1.3E-06 1.3E-06
5 1.4 47.4 18.6 30.7 1435 4.0 331.62 294.46 52.17 1.2E-06 1.2E-06
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 Average Hydraulic Conductivity of Last Four Test Increments = 1.2E-06 cm/sec
21
22
23
24
25

k = (aL/At) ln (h1/h2)



Project: PAYMASTER/SHAVE GULCH Client: TERRAGRAPHICS

Sample ID: PMBH-1 Date:

Tested by: NKG

Depth of sample ID 0-2'

Volume of flask 250ml

Method of air removal vacuum

Weight of the flask + water + soil 433.5

Temperature, oC 21

Weight of the flask + water 362.6

Evaporation dish #

Weight of evaporation dish 110.54

Weight of evaporation dish + dry soil 218.62

Weight of dry soil 108.08

alpha 0.9998

Weight of the water 37.18

Specific Gravity 2.906

Piedmont Engineering, Inc.

Specific Gravity of (-) #10 Fraction

406-388-8578
Belgrade, MT 59714
1215 Apple's Way



Project: PAYMASTER/SHAVE GULCH Client: TERRAGRAPHICS

Sample ID: 09-PMBH-2 Date:

Tested by: NKG

Depth of sample ID 0-2'

Volume of flask 250ml

Method of air removal vacuum

Weight of the flask + water + soil 416.7

Temperature, oC 20

Weight of the flask + water 365.15

Evaporation dish #

Weight of evaporation dish 110.86

Weight of evaporation dish + dry soil 191.13

Weight of dry soil 80.27

alpha 1

Weight of the water 28.72

Specific Gravity 2.795

Piedmont Engineering, Inc.

Specific Gravity of (-) #10 Fraction

406-388-8578
Belgrade, MT 59714
1215 Apple's Way



Project: PAYMASTER/SHAVE GULCH Client: TERRAGRAPHICS

Sample ID: 09-PMBH-6 Date:

Tested by: NKG

Depth of sample ID 2-4'

Volume of flask 250ml

Method of air removal vacuum

Weight of the flask + water + soil 426.7

Temperature, oC 20

Weight of the flask + water 362.7

Evaporation dish #

Weight of evaporation dish 110.16

Weight of evaporation dish + dry soil 205.02

Weight of dry soil 94.86

alpha 1

Weight of the water 30.86

Specific Gravity 3.074

Piedmont Engineering, Inc.

Specific Gravity of (-) #10 Fraction

406-388-8578
Belgrade, MT 59714
1215 Apple's Way



Project: PAYMASTER/SHAVE GULCH Client: TERRAGRAPHICS

Sample ID: 09-PMBH-7 Date:

Tested by: NKG

Depth of sample ID 0-2'

Volume of flask 250ml

Method of air removal vacuum

Weight of the flask + water + soil 433.1

Temperature, oC 21

Weight of the flask + water 365.1

Evaporation dish #

Weight of evaporation dish 111.38

Weight of evaporation dish + dry soil 215.8

Weight of dry soil 104.42

alpha 0.9998

Weight of the water 36.42

Specific Gravity 2.867

Piedmont Engineering, Inc.

Specific Gravity of (-) #10 Fraction

406-388-8578
Belgrade, MT 59714
1215 Apple's Way



Project: PAYMASTER/SHAVE GULCH Client: TERRAGRAPHICS

Sample ID: SGBH-2 Date:

Tested by: NKG

Depth of sample ID 2-4'

Volume of flask 250ml

Method of air removal vacuum

Weight of the flask + water + soil 429.5

Temperature, oC 21

Weight of the flask + water 365.1

Evaporation dish #

Weight of evaporation dish 110.52

Weight of evaporation dish + dry soil 209.39

Weight of dry soil 98.87

alpha 0.9998

Weight of the water 34.47

Specific Gravity 2.868

Piedmont Engineering, Inc.

Specific Gravity of (-) #10 Fraction

406-388-8578
Belgrade, MT 59714
1215 Apple's Way



Project: Paymaster Client:  Terragraphics

Sample ID: PMBH-9 6-6.5' Visual: 

Date of Testing: Tested By:

Sample Length (in.): 4.48 Weight (grams) 772 Sample Diameter (in.): 2.43

Area (in.2): 4.64 Volume (in3): 20.80 Wet Density (pcf): 141.4

Water Content (%): 18.79 Dry Density (pcf): 119.1

Tare #

Wet Soil + Tare 772.00

Dry Soil + Tare 667.49

Tare Weight 111.35

Water Content 18.79

Water Content Determination

Soil Density from Liner Sample

Piedmont Engineering
1215 Apple's Way

Belgrade, MT 59714



Project: Paymaster Client:  Terragraphics

Sample ID: 09-PMBH-9 6.5-7' Visual: 

Date of Testing: Tested By:

Sample Length (in.): 5.59 Weight (grams) 882.7 Sample Diameter (in.): 2.43

Area (in.2): 4.64 Volume (in3): 25.90 Wet Density (pcf): 129.8

Water Content (%): 14.52 Dry Density (pcf): 113.4

Tare #

Wet Soil + Tare 882.70

Dry Soil + Tare 770.80

Tare Weight 0.00

Water Content 14.52

Water Content Determination

Soil Density from Liner Sample

Piedmont Engineering
1215 Apple's Way

Belgrade, MT 59714



Project: Paymaster Client:  Terragraphics

Sample ID: PMBH-10 6-8' Visual: 

Date of Testing: Tested By:

Sample Length (in.): 4.54 Weight (grams) 772.8 Sample Diameter (in.): 2.43

Area (in.2): 4.64 Volume (in3): 21.04 Wet Density (pcf): 139.9

Water Content (%): 16.99 Dry Density (pcf): 119.6

Tare #

Wet Soil + Tare 448.60

Dry Soil + Tare 399.62

Tare Weight 111.35

Water Content 16.99

Water Content Determination

Soil Density from Liner Sample

Piedmont Engineering
1215 Apple's Way

Belgrade, MT 59714



Project: Paymaster Client:  Terragraphics

Sample ID: PMBH-10 14-16' Visual: 

Date of Testing: Tested By:

Sample Length (in.): 5.10 Weight (grams) 861.1 Sample Diameter (in.): 2.43

Area (in.2): 4.64 Volume (in3): 23.66 Wet Density (pcf): 138.6

Water Content (%): 16.10 Dry Density (pcf): 119.4

Tare #

Wet Soil + Tare 505.60

Dry Soil + Tare 450.80

Tare Weight 110.50

Water Content 16.10

Water Content Determination

Soil Density from Liner Sample

Piedmont Engineering
1215 Apple's Way

Belgrade, MT 59714



Project: Paymaster Client:  Terragraphics

Sample ID: PMTP-11 & PMTP-1 Visual: 

Date of Testing: Tested By:

Sample Length (in.): 6.00 Weight (grams) 1365.3 Sample Diameter (in.): 2.8

Area (in.2): 6.16 Volume (in3): 36.95 Wet Density (pcf): 140.8

Water Content (%): 17.21 Dry Density (pcf): 120.1

Tare #

Wet Soil + Tare 1365.30

Dry Soil + Tare 1164.80

Tare Weight 0.00

Water Content 17.21

Water Content Determination

Soil Density from Liner Sample

Piedmont Engineering
1215 Apple's Way

Belgrade, MT 59714



Project: Paymaster Client:  Terragraphics

Sample ID: SGTP-3,4,5 Visual: 

Date of Testing: Tested By:

Sample Length (in.): 6.00 Weight (grams) 1298.2 Sample Diameter (in.): 2.8

Area (in.2): 6.16 Volume (in3): 36.95 Wet Density (pcf): 133.9

Water Content (%): 13.64 Dry Density (pcf): 117.8

Tare #

Wet Soil + Tare 1298.20

Dry Soil + Tare 1142.36

Tare Weight 0.00

Water Content 13.64

Water Content Determination

Soil Density from Liner Sample

Piedmont Engineering
1215 Apple's Way

Belgrade, MT 59714
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TRIAXIAL SHEAR TEST REPORT

TRIAXIAL SHEAR TEST REPORT
PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714
Proj. No.: 
Figure

Client: Terragraphics

Project: UBMC

Source of Sample: PMTP-4,5,6 @2-3' and PMTP-7 @2.0'

Date Sampled: 
File: SHAVEG1
Remarks:
Specific Gravity Assumed

Material Description

Strength intercept, c=
Friction angle, f =
Tangent, f =

Total
322 psf

19 deg

0.34

Effective
0 psf

38 deg

0.77

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

Strain Rate
in/min.

Fluid Press. psf Fail. Stress, psf Ult. Stress, psf Principal Stresses
at Failure psf

Excess PoreExcess Pore
PressurePressure

No. Cell Back Deviator Deviator s1 s3

Type of Test: CU with Pore Pressures Sample Type: 

1 15.0 117.8 99.7% 0.3986 2.80 5.90 0.01

1 12269 11563 3178 -274 9794157

2 15.5 117.3 99.4% 0.4153 2.80 5.90 0.01

2 11606 10210 2180 662 7342914

3 16.0 116.8 99.8% 0.4276 2.80 5.90 0.01

3 15307 12485 3525 1685 11384662
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Client: Terragraphics

Project: UBMC

Source of Sample: PMTP-4,5,6 @2-3' and PMTP-7 @2.0'

Project No.: Figure Piedmont Engineering, Inc.
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TRIAXIAL SHEAR TEST REPORT

TRIAXIAL SHEAR TEST REPORT
PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714
Proj. No.: 
Figure

Client: Terragraphics

Project: UBMC

Source of Sample: PMTP-11 @9-10' and PMTP-1 @8.0' mixed

Date Sampled: 
File: SHAVEG1
Remarks:
Specific Gravity Assumed

Material Description

Strength intercept, c=
Friction angle, f =
Tangent, f =

Total
1397 psf

29 deg

0.54

Effective
0 psf

38 deg

0.78

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

Strain Rate
in/min.

Fluid Press. psf Fail. Stress, psf Ult. Stress, psf Principal Stresses
at Failure psf

Excess PoreExcess Pore
PressurePressure

No. Cell Back Deviator Deviator s1 s3

Type of Test: CU with Pore Pressures Sample Type: 

1 17.1 122.9 99.5% 0.5092 2.80 5.90 0.01

1 14530 10296 11537 662 357115108

2 18.1 122.2 99.4% 0.5531 2.80 5.90 0.01

2 12413 10282 9890 -763 289412784

3 18.0 122.4 99.3% 0.5510 2.80 5.90 0.01

3 11002 10224 6196 -1411 21898385
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Client: Terragraphics

Project: UBMC

Source of Sample: PMTP-11 @9-10' and PMTP-1 @8.0' mixed

Project No.: Figure Piedmont Engineering, Inc.
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TRIAXIAL SHEAR TEST REPORT

TRIAXIAL SHEAR TEST REPORT
PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714
Proj. No.: 
Figure

Client: Terragraphics

Project: UBMC

Source of Sample: PMTP-7 @6.0' and PMTP-4 @4.0'

Date Sampled: 
File: SHAVEG1
Remarks:
Specific Gravity Assumed

Material Description

Strength intercept, c=
Friction angle, f =
Tangent, f =

Total
367 psf

17 deg

0.30

Effective
0 psf

37 deg

0.74

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

Strain Rate
in/min.

Fluid Press. psf Fail. Stress, psf Ult. Stress, psf Principal Stresses
at Failure psf

Excess PoreExcess Pore
PressurePressure

No. Cell Back Deviator Deviator s1 s3

Type of Test: CU with Pore Pressures Sample Type: 

1 20.6 102.3 99.4% 0.5135 2.80 5.90 0.01

1 18274 15120 3508 2016 11384646

2 22.7 101.9 99.5% 0.5928 2.80 5.90 0.01

2 9518 8798 1566 130 5902156

3 22.7 101.6 99.2% 0.5918 2.80 5.90 0.01

3 7258 5818 1834 763 6772511
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Client: Terragraphics

Project: UBMC

Source of Sample: PMTP-7 @6.0' and PMTP-4 @4.0'

Project No.: Figure Piedmont Engineering, Inc.
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TRIAXIAL SHEAR TEST REPORT

TRIAXIAL SHEAR TEST REPORT
PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714
Proj. No.: 
Figure

Client: Terragraphics

Project: UBMC

Source of Sample: PMTP9 @8.0-9.5' and PMTP-10 @3-4'

Date Sampled: 
File: SHAVEG1
Remarks:
Specific Gravity Assumed

Material Description

Strength intercept, c=
Friction angle, f =
Tangent, f =

Total
3698 psf

4 deg

0.08

Effective
1442 psf

25 deg

0.47

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

Strain Rate
in/min.

Fluid Press. psf Fail. Stress, psf Ult. Stress, psf Principal Stresses
at Failure psf

Excess PoreExcess Pore
PressurePressure

No. Cell Back Deviator Deviator s1 s3

Type of Test: CU with Pore Pressures Sample Type: 

1 20.3 111.9 99.4% 0.5792 2.80 5.90 0.01

1 10138 8683 8080 -1267 272210801

2 19.4 112.8 99.6% 0.5435 2.80 5.90 0.01

2 9346 8827 8060 -1786 230410364

3 19.8 112.8 99.1% 0.5662 2.80 5.90 0.01

3 11448 8539 8727 115 279411521

4 21.3 109.2 97.7% 0.6178 2.80 6.00 0.01

4 16661 11765 8650 2390 250611156
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Client: Terragraphics

Project: UBMC

Source of Sample: PMTP9 @8.0-9.5' and PMTP-10 @3-4'

Project No.: Figure Piedmont Engineering, Inc.
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PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714
Proj. No.: 
Figure

Client: Terragraphics

Project: UBMC

Source of Sample: SGTP-3,4,5,6 2-3' composite

Date Sampled: 
File: SHAVEG1
Remarks:
Specific Gravity Assumed

Material Description

Strength intercept, c=
Friction angle, f =
Tangent, f =

Total
811 psf

11 deg

0.20

Effective
0 psf

39 deg

0.81

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

Strain Rate
in/min.

Fluid Press. psf Fail. Stress, psf Ult. Stress, psf Principal Stresses
at Failure psf

Excess PoreExcess Pore
PressurePressure

No. Cell Back Deviator Deviator s1 s3

Type of Test: CU with Pore Pressures Sample Type: 

1 15.5 115.0 99.9% 0.4001 2.80 5.90 0.01

1 9490 8842 4914 -605 12536167

2 15.7 115.6 99.5% 0.4143 2.80 5.90 0.01

2 14602 13162 2672 648 7923464

3 14.6 115.6 99.8% 0.3717 2.80 5.90 0.01

3 12845 10022 3302 1613 12104511
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Client: Terragraphics

Project: UBMC

Source of Sample: SGTP-3,4,5,6 2-3' composite

Project No.: Figure Piedmont Engineering, Inc.
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TRIAXIAL SHEAR TEST REPORT
PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714
Proj. No.: 
Figure

Client: Terragraphics

Project: UBMC

Source of Sample: SGTP-1 @ 12.0' and SGTP-2 @ 6.0'

Date Sampled: 
File: SHAVEG1
Remarks:
Specific Gravity Assumed

Material Description

Strength intercept, c=
Friction angle, f =
Tangent, f =

Total
274 psf

33 deg

0.65

Effective
0 psf

38 deg

0.79

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

Strain Rate
in/min.

Fluid Press. psf Fail. Stress, psf Ult. Stress, psf Principal Stresses
at Failure psf

Excess PoreExcess Pore
PressurePressure

No. Cell Back Deviator Deviator s1 s3

Type of Test: CU with Pore Pressures Sample Type: 

1 14.8 114.0 99.2% 0.3747 2.80 5.90 0.01

1 12283 11578 4296 -317 10225318

2 15.1 113.4 99.4% 0.3813 2.80 5.90 0.01

2 10181 8813 4059 58 13105370

3 13.9 115.0 99.3% 0.3464 2.80 5.90 0.01

3 16142 13291 7905 504 234710252
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Client: Terragraphics

Project: UBMC

Source of Sample: SGTP-1 @ 12.0' and SGTP-2 @ 6.0'

Project No.: Figure Piedmont Engineering, Inc.
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TRIAXIAL SHEAR TEST REPORT
PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714
Proj. No.: 
Figure

Client: Terragraphics

Project: UBMC

Source of Sample: SGTP-4 @6.0', SGTP-3 @6.0', and SGTP-5 @9.0' mixed composite

Date Sampled: 
File: SHAVEG1
Remarks:
Specific Gravity Assumed

Material Description

Strength intercept, c=
Friction angle, f =
Tangent, f =

Total
839 psf

27 deg

0.50

Effective
0 psf

37 deg

0.77

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

Strain Rate
in/min.

Fluid Press. psf Fail. Stress, psf Ult. Stress, psf Principal Stresses
at Failure psf

Excess PoreExcess Pore
PressurePressure

No. Cell Back Deviator Deviator s1 s3

Type of Test: CU with Pore Pressures Sample Type: 

1 17.5 124.2 97.4% 0.5579 2.80 5.90 0.01

1 13882 13061 4001 -547 13685369

2 16.5 120.5 99.4% 0.4714 2.80 5.90 0.01

2 13867 11693 6323 230 19448267

3 16.2 124.4 99.3% 0.4803 2.80 5.90 0.01

3 17323 13118 5419 2419 17867204
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Client: Terragraphics

Project: UBMC

Source of Sample: SGTP-4 @6.0', SGTP-3 @6.0', and SGTP-5 @9.0' mixed composite

Project No.: Figure Piedmont Engineering, Inc.

q,
 p

sf

0

2000

4000

6000

p, psf
Stress Paths:  Total   Effective 

0 2000 4000 6000 8000 10000 12000

Peak Strength
Total Effective

a=
a=

tan a=

1620.15 psf
11 deg
0.20

-244.70 psf
34 deg
0.66

Ex
ce

ss
 P

or
e 

Pr
es

su
re

  
D

ev
ia

to
r S

tre
ss

 
ps

f

-2500

0

2500

5000

7500

10000

0% 8% 16%

1

Ex
ce

ss
 P

or
e 

Pr
es

su
re

  
D

ev
ia

to
r S

tre
ss

 
ps

f

-2500

0

2500

5000

7500

10000

0% 8% 16%

3

Ex
ce

ss
 P

or
e 

Pr
es

su
re

  
D

ev
ia

to
r S

tre
ss

 
ps

f

-2500

0

2500

5000

7500

10000

0% 8% 16%

2

Ex
ce

ss
 P

or
e 

Pr
es

su
re

  
D

ev
ia

to
r S

tre
ss

 
ps

f

-2500

0

2500

5000

7500

10000

0% 8% 16%

4



Sp
ec

ifi
c 

G
ra

vi
ty

 is
 A

ss
um

ed

Sh
ea

r S
tre

ss
, p

sf

0

1700

3400

5100

Total Normal Stress, psf  
Effective Normal Stress, psf  

0 1700 3400 5100 6800 8500 10200
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TRIAXIAL SHEAR TEST REPORT
PIEDMONT ENGINEERING, INC.

1215 Apple's Way - Belgrade, MT 59714
Proj. No.: 
Figure

Client: Terragraphics

Project: UBMC

Source of Sample: SGTP-9 @9.0' and SGTP-7 @12.0'

Date Sampled: 
File: SHAVEG1
Remarks:
Specific Gravity Assumed

Material Description

Strength intercept, c=
Friction angle, f =
Tangent, f =

Total
228 psf

31 deg

0.61

Effective
226 psf

38 deg

0.79

Mohr-Coulomb Strength Parameters

Consolidated Sample Parameters
No. % Water

Content
Dry Dens.

pcf
Satur-
ation

Void
Ratio

Diameter
in.

Height
in.

Strain Rate
in/min.

Fluid Press. psf Fail. Stress, psf Ult. Stress, psf Principal Stresses
at Failure psf

Excess PoreExcess Pore
PressurePressure

No. Cell Back Deviator Deviator s1 s3

Type of Test: CU with Pore Pressures Sample Type: 

1 16.8 119.9 99.9% 0.4783 2.80 5.90 0.01

1 13723 13018 2292 288 4182709

2 16.8 118.5 99.9% 0.4703 2.80 5.90 0.01

2 14544 11779 6863 936 18298692

3 17.5 119.7 99.5% 0.5071 2.80 5.90 0.01

3 13133 11635 4871 274 12246095
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Client: Terragraphics

Project: UBMC

Source of Sample: SGTP-9 @9.0' and SGTP-7 @12.0'

Project No.: Figure Piedmont Engineering, Inc.
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Project: Shave Gulch/Paymaster Client: Terragraphics
Tested by: NKG

Sample I.D. 09-SGBH-1 09-SGBH-1 09-SGBH-1 09-SGBH-1 09-SGBH-1
Sample Interval 0-2' 8-10' 10-12' 14-16' 24-26'

container no
wt cup + wet soil (g) 182.96 195.20 259.31 190.28 258.88
wt cup + dry soil (g) 168.64 168.84 230.56 176.28 237.83

wt of cup (g) 27.94 27.06 32.86 25.99 33.71
wt dry soil (g) 140.70 141.78 197.70 150.29 204.12
wt water (g) 14.32 26.36 28.75 14.00 21.05

water content % 10.18 18.59 14.54 9.32 10.31

Sample I.D. 09-SGBH-2 09-SGBH-2 09-SGBH-2 09-SGBH-2 09-SGBH-2
Sample Interval 0-2' 2-4' 6-8' 10-12' 14-16'

container no
wt cup + wet soil (g) 131.04 278.89 231.93 327.35 200.65
wt cup + dry soil (g) 123.98 258.52 221.58 292.04 184.58

wt of cup (g) 25.59 34.07 27.76 33.72 28.35
wt dry soil (g) 98.39 224.45 193.82 258.32 156.23
wt water (g) 7.06 20.37 10.35 35.31 16.07

water content % 7.18 9.08 5.34 13.67 10.29

Sample I.D. 09-PMBH-1 09-PMBH-1
Sample Interval 0-2' 4-5'

container no
wt cup + wet soil 184.42 196.50
wt cup + dry soil 172.24 180.90

wt of cup 23.17 32.23
wt dry soil 149.07 148.67
wt water 12.18 15.60

water content % 8.17 10.49

Sample I.D. 09-PMBH-2 09-PMBH-2 09-PMBH-2 09-PMBH-2
Sample Interval 0-2' 4-6' 8-10' 14-14.5'

container no
wt cup + wet soil 144.33 195.39 183.82 221.74
wt cup + dry soil 139.21 177.00 162.32 187.68

wt of cup 27.45 33.83 21.63 33.82
wt dry soil 111.76 143.17 140.69 153.86
wt water 5.12 18.39 21.50 34.06

water content % 4.58 12.84 15.28 22.14

Water Content Determination

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578



Project: Shave Gulch/Paymaster Client: Terragraphics
Tested by: NKG

Sample I.D. 09-PMBH-4
Sample Interval 2-4'

container no
wt cup + wet soil (g) 295.22
wt cup + dry soil (g) 284.05

wt of cup (g) 33.25
wt dry soil (g) 250.80
wt water (g) 11.17

water content % 4.45

Sample I.D. 09-PMBH-5 09-PMBH-5
Sample Interval 14-16' 16-18'

container no
wt cup + wet soil (g) 101.86 206.40
wt cup + dry soil (g) 87.35 166.79

wt of cup (g) 13.51 33.86
wt dry soil (g) 73.84 132.93
wt water (g) 14.51 39.61

water content % 19.65 29.80

Sample I.D. 09-PMBH-6
Sample Interval 2-4'

container no
wt cup + wet soil 143.18
wt cup + dry soil 127.50

wt of cup 15.19
wt dry soil 112.31
wt water 15.68

water content % 13.96

Sample I.D. 09-PMBH-7 09-PMBH-7 09-PMBH-7 09-PMBH-7
Sample Interval 12-12.75' 0-2' 4-6' 8-10'

container no
wt cup + wet soil 116.20 146.59 171.97 152.84
wt cup + dry soil 99.68 139.28 151.80 123.48

wt of cup 18.85 27.85 27.76 27.44
wt dry soil 80.83 111.43 124.04 96.04
wt water 16.52 7.31 20.17 29.36

water content % 20.44 6.56 16.26 30.57

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Water Content Determination



Project: Shave Gulch/Paymaster Client: Terragraphics
Tested by: NKG

Sample I.D. 09-PMBH-8 09-PMBH-8 09-PMBH-8
Sample Interval 4-6' 8-10' 12-14'

container no
wt cup + wet soil (g) 250.69 199.78 94.76
wt cup + dry soil (g) 230.01 181.07 88.41

wt of cup (g) 34.05 27.14 15.86
wt dry soil (g) 195.96 153.93 72.55
wt water (g) 20.68 18.71 6.35

water content % 10.55 12.15 8.75

Sample I.D. 09-PMBH-9 09-PMBH-9
Sample Interval 2-4' 4-6'

container no
wt cup + wet soil (g) 102.47 153.18
wt cup + dry soil (g) 86.11 132.16

wt of cup (g) 14.44 22.97
wt dry soil (g) 71.67 109.19
wt water (g) 16.36 21.02

water content % 22.83 19.25

Piedmont Engineering, Inc.
1215 Apple's Way

Belgrade, MT 59714
406-388-8578

Water Content Determination
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APPENDIX G - SAMPLE DATA VALIDATION REPORT 
 
1. Introduction 
 

 This validation applies to the following number of samples collected and analyses 
conducted for the Upper Blackfoot Mining Complex project that occurred in 
August - November 2009:  

o Seventy-five (75) soil samples and 35 water samples were analyzed for the 
analytes listed in Tables 1 and 2. The analytical methods used for each 
analyte are also presented in Tables 1 and 2.  Table 3 provides a list of 
laboratory report numbers and the number of samples in each report.  All 
samples were analyzed by Pace Analytical Services (Pace Analytical). 

 
Table 1 Soil Sample Analytes and Analytical Methods 

Analyte Analytical Method 
Acid Potential Modified Sobek 7 
Acid/Base Potential Modified Sobek 7 
Aluminum EPA 6010; 6020 
Arsenic EPA 6010; 6020 
Cadmium EPA 6010; 6020 
Copper EPA 6010; 6020 
Iron EPA 6010; 6020 
Lead EPA 6010; 6020 
Lime Requirement Modified Sobek 7 
Manganese EPA 6010; 6020 
Mean Total Organic Carbon EPA 9060 Modified 
Neutralization Potential Modified Sobek 7 
pH, Saturated Paste ASA 103.2 
SMP Buffer pH Modified Sobek 7 
SMP Lime Requirement Modified Sobek 7 
Sp.Conductance Saturated Paste ASA 10-3.3 
Sulfur LECO 
Sulfur, HCl Extractable Modified Sobek 7 
Sulfur, HNO3 Extractable Modified Sobek 7 
Sulfur, Hot Water Extractable Modified Sobek 7 
Sulfur, Residual Modified Sobek 7 
Total Organic Carbon EPA 9060 Modified 
Zinc EPA 6010; 6020 
Total Inorganic Carbon EPA 9060 Modified 

 
Table 2 Water Sample Analytes and Analytical Methods 

Analyte Analytical Method 
Aluminum EPA 200.8 
Aluminum, Dissolved EPA 200.8 
Arsenic EPA 200.8 
Arsenic, Dissolved EPA 200.8 
Cadmium EPA 200.8 
Cadmium, Dissolved EPA 200.8 
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Calcium, Dissolved EPA 200.8 
Copper EPA 200.8 
Copper, Dissolved EPA 200.8 
Iron EPA 200.8 
Iron, Dissolved EPA 200.8 
Lead EPA 200.8 
Lead, Dissolved EPA 200.8 
Magnesium, Dissolved EPA 200.8 
Manganese EPA 200.8 
Manganese, Dissolved EPA 200.8 
Potassium, Dissolved EPA 200.8 
Sodium, Dissolved EPA 200.8 
Total Hardness by 2340B,    
  Dissolved EPA 200.8 
Zinc EPA 200.8 
Zinc, Dissolved EPA 200.8 
Chloride EPA 300.0 
Sulfate EPA 300.0 
Acidity SM 2310 
Alkalinity, Carbonate (CaCO3) SM 2320B 
Alkalinity, Total as CaCO3 SM 2320B 
Alkalinity, Bicarbonate (CaCO3) SM 2320B 
Specific Conductance SM 2510B 
Total Dissolved Solids SM 2540C 
Total Suspended Solids SM 2540D 
pH at 25 Degrees C SM 4500-H+B 

 
Table 3 Samples Evaluated in this Report 
Pace Project 

No. 
Sites Tested No. of 

Samples 
Matrix 

10111520 Mike Horse 10 Surface water 
10111632 Mike Horse 8 Groundwater 
10112793 Mike Horse & Paymaster 20 Soil 
10112795 Mike Horse & Paymaster 21 Soil 
10113726 Mike Horse, Paymaster, & 

Shave Gulch 
20 Soil 

10113729 Shave Gulch 9 Soil 
10116045 Mike Horse & Paymaster 5 Soil 
10117717 Mike Horse 9 Surface water 
10117719 Mike Horse 8 Groundwater 
 
There were three field soil duplicates collected, one for each site tested.  There were no 
rinsate blanks, but four field blanks and four water duplicates were collected for the two 
groundwater and surface water events. 
 

 Validation procedures used are consistent with USEPA CLP National Functional 
Guidelines for Inorganic Data Review (USEPA 2004) and the Final Sampling and 
Analysis Plan / Project Assurance Plan for the Groundwater and Surface Water 
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Monitoring and Soil and Tailings Sampling at the Upper Blackfoot Mining 
Complex (SAP/QAPP) (MDEQ 2009). 
 

 Overall level of validation: 
___   Contract Laboratory Program (CLP) 
_X__   Standard 
___   Visual 

 Data were reviewed in accordance with the SAP/QAPP. 
 
2. Deliverables 
 

 All laboratory document deliverables were present as specified in the CLP-
Statement of Work (CLP-SOW), USEPA 2007b, and/or the project contract.  
_X_   Yes 
___   No 

 
 All documentation of field procedures was provided as required. 

_X_   Yes 
___   No 
 

3. Condition of Samples Upon Receipt 
 
 There were no concerns with the condition of samples upon receipt, except for the 

following: 
o Pace Analytical noted that improper containers/bottles were used in soil 

sample projects 10112795, 10113726, and 10113729, and noted that 
plastic bags were used; however, the SAP/QAPP states that heavy-duty 
polyethylene bags may be used for soil samples.  Pace Analytical also 
supplied polyethylene sample bags. 

o The laboratory noted that in project report 10111520 the sample time on 
the chain of custody (COC) did not match those on the bottles, and in 
project report 10117717, a sample date differed between the COC and a 
sample bottle.  The dates and times were reconciled in the project’s data 
set and checked with field personnel. 

o Sample 09-MHTP5-51/2 was not received in project report 10112793, as 
stated on the COC.  That sample had been removed from the cooler due to 
size and weight restrictions and was delivered to the laboratory with 
another shipment.  

 
4. Field Quality Control Samples 
  

Blanks:  Please note that the highest blank value associated with any particular 
analyte is the blank value used for the flagging process. 

 
DI, trip, rinsate, or any other field blanks have been carried out at the 
proper frequency. 
_X_   Yes for water samples. 
_X_   No for field blanks or rinsate blanks for soil samples. 
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___   NA 
 
Field blanks have been carried out at the proper frequency for water 
samples.  No field blanks were collected for soil samples, as required in 
the SAP/QAPP.  No rinsate blanks were collected for either water or soil 
samples, although they were not specified in the SAP/QAPP.  The lack of 
field and rinsate blanks makes it difficult to evaluate whether samples may 
have been affected by contaminants from other sources (i.e., water used 
for decontamination or cross-contamination); however, no action was 
taken to qualify data.  

  
Reported results on the field blanks are less than the contract required 
detection limits (CRDL) or the project required detection limits (PRDL) if 
project detection limits have been specified. 
___   Yes 
_X_   No 

 
The field blank in report 10111520 was above the reporting limit of 7.0 
mg/L for alkalinity, bicarbonate and total hardness as CaCO3 (7.6 mg/L).  
The associated samples were not qualified as their results were more than 
five times the value of the field blank.   
 
The field blank in report 10111632 was above the laboratory reporting 
limits of 1.0 mg/L for dissolved sodium (2.5 mg/L), 1.0 mg/L for total 
hardness by 2340B (1.3 mg/L), and 5.0mg/L for alkalinity, bicarbonate 
and total hardness as CaCO3 (5.6 mg/L). All samples in that report were 
qualified for dissolved sodium, as they were less than five times the 
concentration detected in the field blank.  Those that were less than the 
CRQL of 5.0 mg/L were changed to 5.0 mg/L and qualified as below 
detection; one sample was above the CRQL, but below the blank action 
level; it was qualified as below detection.  Samples were not qualified for 
the other analytes detected in the field blank, as results were more than 
five times the concentrations detected in the field blank or were below 
detection limits.  

 
The field blank result for total dissolved solids in report 10117717 was 
above the reporting limit of 22.0 mg/L (86.0 mg/L).  Seven results were 
qualified as estimates because they were less than five times the field 
blank concentration.  The field blank also had a result for total suspended 
solids of 1.4 mg/L (reporting limit 0.97 mg/L); three results were less than 
five times the field blank concentration and were qualified as estimates. 
 
The field blank in report 10117719 was above the reporting limit of 7.0 
mg/L for alkalinity, bicarbonate and total hardness as CaCO3 (7.3 mg/L).  
The associated samples were not qualified as their results were more than 
five times the value of the field blank. 
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 Field duplicates 
Field duplicates have been collected at the proper frequency. 
_X_   Yes 
___   No 
___   NA 
 
Field duplicate relative percent differences (RPDs) were within the 
required control limits (RPD of 20% or less).   
___   Yes 
_X_   No 
___   NA 
 
In report 10117719, the field duplicate RPD for copper was greater than 
20%; associated samples were qualified as estimates. In report 10117717, 
the field duplicate RPD for dissolved manganese was greater than 20%; 
associated samples were qualified as estimates.  In report 1011520, the 
field duplicate RPD was greater than 20% for dissolved lead, and samples 
were qualified as estimates. The duplicate samples for soil matrices were 
evaluated; however, results were not qualified due to the likelihood of 
field variability. 

  
5. Laboratory Procedures 
  

 Laboratory procedures followed 
___   CLP-SOW 
_X_   SW-846  
___   Methods for Chemical Analysis of Water and Wastes 
___   XRF Standard Operating Procedures 
_X_   Other 

  
 Tables 1 and 2 detail the analytical methods used. 
 

 Holding times met 
___   Yes 
_X_  No 

  
All holding times were met except for SM4500-H+B in reports 10111520, 10111632, 
10117717, and 10117719.  Analysis was initiated more than 15 minutes after sample 
collection. A comparison to the measurements recorded in the field indicated that the 
results were not affected, and no data were qualified. 

  
 Consistency with project requirements 

 
Analyses were carried out as requested. 
_X_   Yes 
___   No 
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Project specified methods were used. 
_X_   Yes 
___   No 
___   NA 
 
As agreed upon in an email from Shellie Haaland to Chris Norman at Pace 
Analytical on 9/9/2009, the following changes were made to the reporting limits 
and analyses specified in the SAP/QAPP: 
Groundwater analytical requirements: 

 PQL for manganese was changed from 0.000001 mg/L to 0.005 mg/L. 
 Method for alkalinity, carbonate and bicarbonate was changed from 

USEPA 310.1 to 300.0 
 PQL for sulfate was changed from 1.0 mg/L to 5.0 mg/L. 
 Method for cations was changed from USEPA 200.7 to 200.8. 
 Method for hardness (total as CaCO3) was changed from SM 2340B to 

2320B. 
Surface water analytical requirements: 

 Method for pH was changed from USEPA 150.0 to 4500-pH-H 
 Method for total suspended solids was changed from USEPA 160.2 to 

SM 2540D. 
 Method for acidity was changed from USEPA 305.1 to SM 2310. 
 Method for sulfate was changed from USEPA 375.2 to 300.0. 

Soil analytical requirements:  
 USEPA 9060 modified was used for total organic/inorganic carbon 

instead of ASA 29-3.3. 
  
6. Detection Limits 
  

 Reporting detection limits met project required detection limits (PRDLs). 
_X_   Yes 
___   No 
___   NA 

 
  
7. Laboratory Blanks 

 
 Preparation blanks 

Preparation blanks were prepared and analyzed at the required frequency. 
_X_   Yes 
___   No 

 
All the analytes in the preparation blank were less than the CRDL (or the 
PRDL if a project detection limit has been specified).  

  ___   Yes 
  _X_   No 
 
 The following analytes were detected in a method blank, and results were 

evaluated as follows. The blank action level is defined as five times the 
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highest concentration detected in a blank.  When a project detection limit 
was not specified in the SAP/QAPP, the CRQL from USEPA CLP-SOW 
was used (USEPA 2007). 

   
Report 10113726: 

Method 6010, zinc: four results were less than the blank action level, but 
were greater than the CRQL.  Those results were qualified as below 
detection.  
 

  Report 10112795: 
Method 6010, lead: twelve sample results were less than the blank action 
level and less than the CRQL; these results were changed to 0.01 mg/L 
(the CRQL) and qualified as below detection. Zinc: two sample results 
were less than the blank action level and greater than the CRQL; these 
were qualified as non-detects.  One sample result was less than the blank 
action level and less than the CRQL; this result was reported as the 0.06 
mg/L (the CRQL) and qualified as below detection limit.  Manganese: 
all sample results were greater than the blank action level and were not 
qualified. 
 
Method 6020, lead: all sample results were greater than the blank action 
level and were not qualified. Zinc: the blank action level (39.5 mg/kg) 
was greater than the CRQL (6 mg/kg).  Re-digestion and reanalysis was 
not done, as suggested in USEPA guidance (USEPA 2004).  All sample 
results were greater than 39.5, so the samples were qualified as 
estimates.  Reported results may be higher than actual results. 
 

  Report 10113729: 
Method 6010, arsenic and zinc: all sample results were greater than the 
blank action level and were accepted. Manganese: the blank result of 
0.31 mg/L is greater than the CRQL of 0.015 mg/L.  All sample results 
were qualified as estimates, and results may be high. 
 
Method 6020, lead and manganese: all sample results were greater than 
the blank action level and were accepted. 

 
  Report 10116045: 

Method 6010, arsenic: two samples were below the reporting limit; those 
results are reported as 0.0089 mg/L (the concentration detected in the 
blank) and are qualified as below detection.  The three other samples 
were less than the blank action level and were qualified as below 
detection.  Manganese: one sample result was below the blank action 
level and below the CRQL; its result was raised to the CRQL and 
reported as below detection. Zinc: two results were less than the blank 
action level, but greater than the CRQL; these samples were qualified as 
below detection.   
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Method 6020, lead: no samples were qualified as their results are all 
greater than the blank action level. 

 
  Report 10117717  

Total dissolved solids; all sample results were greater than the blank 
action level, except for the field blank, which was qualified as an 
estimate.    

 
8. Laboratory Matrix Spikes 
  

 A matrix spike sample (pre-digestion) was prepared and analyzed at the required 
frequency. 

___   Yes 
_X_   No 

  
The frequency requirements for laboratory quality control samples (one 
per sample event) were generally met, with the exception of analytical 
reports 10111520 and 10111632.  According to the SAP/QAPP, “all QC 
measurements and data assessment for this project will be conducted on 
samples from and within batches of samples from this project alone; in 
other words, no ‘other project’ samples will be used with samples from 
this project for assessment of data quality” (MDEQ 2009).  
 
In report 10111520, method 2540C, no MS/MSD samples were prepared 
with a sample from the batch.  In batch 10111632, method USEPA 200.8, 
no MS/MSD samples were prepared with a sample from the batch.  
Sample results for these analyses and batches were evaluated by using 
other available QC measurements; quality control data reported using 
“other project” samples was not used during data verification and 
validation.  
 
The laboratory was informed of the requirement and samples analyzed 
after these first two were consistent with the SAP/QAPP requirements, 
with the exception of report 10116045, method 6020, which did not have a 
MS sample prepared from a sample from this project.  Sample results for 
this batch were evaluated by using other available QC measurements. 

  
 Samples were spiked at levels appropriate to the sample concentrations. 

___   Yes 
_X_   No 

   
In general, samples were spiked at levels appropriate to the sample 
concentrations.  Table 4 shows the analyses and reports where a matrix 
spike or MSD sample was out of required control limits, but was not 
spiked with appropriate levels (where parent sample concentration is more 
than four times the spiked concentration added.)  
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Table 4 Analytical Reports with MS/MSD Spiked at Inappropriate Levels 

Method Analyte Analytical Report 
Aluminum 10113726 10112795 10112793 10113729 
Cadmium 10113726     
Copper 10113726   10113729 

Iron 10113726 10112795 10112793 10113729 
Lead 10113726   10113729 

Manganese 10113726 10112795 10112793 10113729 

6020 

Zinc 10113726 10112795 10112793 10113729 
6010 Iron 10113729       

Aluminum 10117719       
Iron 10117719     200.8 

Manganese 10117719 10111520     
Calcium 10117719 10117717 10111632 10111520 

200.8 dissolved 
Magnesium 10117719 10111520     

 
 Matrix spike recoveries were within the required control limits (75-125%). 

___   Yes 
_X_   No 
 
Matrix spike recoveries were within the required control limits for all 
analyses and batch numbers, except the following: 
 
 10112795: results were qualified due to high and low percent 

recoveries; method 9060, results were qualified as estimates due to 
high percent recoveries for method 6020 (As, Cu, Pb) and method 
6010 (Al). 

 10113726: results were qualified as estimates due to low percent 
recovery for method 9060; results were qualified as estimates due to 
high percent recoveries for method 6020 (As), and method 6010 (Al). 

 10113729: results are considered estimates due to low percent 
recovery for method 9060; results are considered estimates due to high 
percent recovery with method 6010 (As) 

 10112793: results were qualified due to low recoveries with method 
9060 and results were qualified due to high recoveries with method 
6020 (As, Cu); and 

 10111520: results were qualified due to high recovery with method 
200.8 (Al, Fe). 

  
9.  Laboratory Duplicates 

 
 Laboratory duplicate samples were analyzed at the proper frequency. 

___   Yes 
_X_   No 
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The frequency requirements for laboratory quality control samples (one per 
sample event) were generally met, with the following exceptions:  

 In report 10111520, no MSD or duplicate samples were prepared with 
a sample from the batch for the following analyses: 2540C, USEPA 
200.8, USEPA 200.8 dissolved, and SM2320B.   

 In report 10111632, no MSD samples were prepared with a sample 
from the batch for USEPA 200.8 or USEPA 200.8, dissolved.  There 
was no duplicate sample from the batch analyzed for 2510B, and the 
duplicate analyzed for 300.0 ICAnions was the field blank.   

 In report 10116045, no MSD or duplicate samples were prepared from 
a sample within the batch and analyzed with method USEPA 6020.  

 In report 10117717, no MSD or duplicate samples were prepared from 
within the batch and analyzed with method USEPA 200.8. 

 
Sample results for these analyses and batches were evaluated by using other 
available QC measurements; quality control data reported using “other project” 
samples was not used during data verification and validation.   

 
 The laboratory duplicate relative percent differences (RPDs) were within the 

required control limits (RPD of 20% or less).   
___   Yes 
_X_   No 
 
Laboratory duplicate RPDs exceeded required control limits in the 
following reports and analyses: 
10112795: method 9060, method ASA 10-3.3 
10113726: method 9060 
10113729: method ASA 10-3.3 
10112793: method ASA 10-3.3 
10111520: method SM 2540D 

  
All associated samples were qualified following current USEPA guidance 
(USEPA 2004). 

 
10. Laboratory Control Standards 

 
 The reference material used was of the correct matrix and concentration, 

according to Pace Analytical. 
_X_   Yes 
___   No 

  
 Laboratory control samples (LCSs) were prepared and analyzed at the proper 

frequency.  
_X_   Yes 
___   No 
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 LCSs were prepared in the same way as the associated samples, according to Pace 
Analytical. 

_X_   Yes 
___   No 

  
 LCS recoveries were within the required control limits. 

_X_   Yes 
___   No 

 
11. Additional Data Evaluation 

The following samples were qualified in report 10113726 for the reasons 
described: 

 10113726002 and 10113726016, method 6020: aluminum, iron, and 
manganese were considered estimates because an internal recovery 
standard was out of range. 

 10113726008, method 6020: manganese, lead, and zinc were considered 
estimates because their results were above calibration range. 

 10113726004, method 6020: manganese exceeded the calibration range 
and was considered an estimate. 

  
12. Data Quality Objectives 
  

 Project data quality objectives (DQO’s) met. 
___   Yes 
___   No 
_X_  NA   
 
QC criteria for precision and accuracy were used to assess and qualify 
data.  Based on this assessment, no results were rejected, meeting the 
target goal of 95% completeness for the project. 
 

DATA VALIDATION REPORT 
 

Prepared by:  Mara Moscato    
 
 
Reviewed by:  Susan Spalinger    
 
 
References 
Montana Department of Environmental Quality (MDEQ). Final Sampling and Analysis 
Plan/Quality Assurance Project Plan for Groundwater and Surface Water Monitoring and 
Soil and Tailings Sampling at the Upper Blackfoot Mining Complex Lewis and Clark 
County, Montana.  Prepared by TerraGraphics Environmental Engineering, August 10, 
2009. 
 
USEPA. 2004. Final USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review. USEPA 540-R-04-004. October 2004. 



Appendix G  Page 12 of 12 

 
USEPA. 2007. USEPA Contract Laboratory Program Statement of Work for Inorganic 
Analysis: Multi-Media, Multi-Concentration (ILM05.4). USEPA 540-FS-07-004. 
January. 
 

USEPA. 2007b. Third Edition of SW-846, Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, as amended by Final Updates I, II, IIA, IIB, III, IIIA, 
IIIB, and IV; February. 

 



 

 

UBMC Data Summary Report                                                                      2/26/2010 

Appendix H: Field Notes 
 
 
 
 
 
 
Surface Water Field Sampling Notes (Aug & Nov 09) 
Groundwater Field Sampling Notes (Aug & Nov 09)  
Mike Horse Dam Toe Test Pitting Field Notes 
Mike Horse Road Test Pitting Field Notes 
Paymaster Test Pitting Field Notes 
Shave Gulch Test Pitting Field Notes 
Paymaster & Shave Gulch Drilling Field Notes 
Impoundment & Drainage Test Pitting Field Notes 
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Sticky Note
These preliminary logs for 9 & 10 were prepared when these test pits needed to be deepened to get to the depth of impacted soils/fill.
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no 8' sample - is at 6'. 10/6/09.
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Appendix I: Hardness Calculations 

 



UBMC- Aquatic Life Standards

Adjusted for Hardness at Mike Horse Site

Analyte

Hardness 

(mg/L) ln(hardness) Sample ID

Acute 

Standard 

(ug/L)

Chronic 

Standard 

(ug/L)

Acute 

Standard 

(mg/L)

Chronic 

Standard 

(mg/L)

Cadmium 250 5.521460918 TDMW-2S 5.41 0.53 0.005415 0.000534

Cadmium 103 4.634728988 TDMW-4D 2.20 0.28 0.002198 0.000277

Copper 250 5.521460918 TDMW-2S 33.19 20.41 0.033192 0.020411

Copper 103 4.634728988 TDMW-4D 14.39 9.57 0.014394 0.009568

Lead 250 5.521460918 TDMW-2S 262.12 10.21 0.262125 0.010215

Lead 103 4.634728988 TDMW-4D 84.78 3.30 0.084776 0.003304

Zinc 250 5.521460918 TDMW-2S 260.43 260.43 0.26043 0.26043

Zinc 103 4.634728988 TDMW-4D 122.86 122.86 0.122855 0.122855



UBMC- Aquatic Life Standards

Adjusted for Hardness at Paymaster Site

Analyte

Hardness 

(mg/L) ln(hardness)

Sample 

Site

Acute 

Standard 

(ug/L)

Chronic 

Standard 

(ug/L)

Acute 

Standard 

(mg/L)

Chronic 

Standard 

(mg/L)

Cadmium 141 4.94875989 PMGW-116 3.02 0.35 0.003025 0.000349

Cadmium 36 3.583518938 PMGW-118 0.76 0.13 0.000755 0.000127

Copper 141 4.94875989 PMGW-116 19.35 12.51 0.019351 0.012512

Copper 36 3.583518938 PMGW-118 5.35 3.90 0.005346 0.003897

Lead 141 4.94875989 PMGW-116 126.44 4.93 0.12644 0.004927

Lead 36 3.583518938 PMGW-118 22.24 0.87 0.022238 0.000867

Zinc 141 4.94875989 PMGW-116 160.31 160.31 0.160306 0.160306

Zinc 36 3.583518938 PMGW-118 50.42 50.42 0.050416 0.050416



UBMC- Aquatic Life Standards

Adjusted for Hardness at Shave Gulch Site

Analyte

Hardness 

(mg/L) ln(hardness)

Sample 

Site

Acute 

Standard 

(ug/L)

Chronic 

Standard 

(ug/L)

Acute 

Standard 

(mg/L)

Chronic 

Standard 

(mg/L)

Cadmium 400 5.991464547 8.73 0.76 0.008731 0.000756

Cadmium 25 3.218875825 0.52 0.10 0.000521 9.69E-05

Copper 400 5.991464547 51.68 30.50 0.051684 0.030499

Copper 25 3.218875825 3.79 2.85 0.003792 0.002853

Lead 400 5.991464547 476.82 18.58 0.476818 0.018581

Lead 25 3.218875825 13.98 0.54 0.01398 0.000545

Zinc 400 5.991464547 387.83 387.83 0.38783 0.38783

Zinc 25 3.218875825 37.02 37.02 0.037016 0.037016




