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Inter-Mountain Laboratories, Inc. (IML) is a network of 
analytical chemistry laboratories providing chemical 
environmental analysis and support services for compliance 
with federal, state, and local regulations. 
 

IML also provides quality control analysis for 
commercial applications.  Our clients include 
mining, petrochemical, power and 
manufacturing companies, consultants, and 
public agencies.  IML laboratories are centrally 
located to serve clients throughout the United 
States. 
 
IML laboratories are accredited and certified 
and the methods used are approved by state 
and federal agencies and private accreditation 
services.  Our methodologies meet analytical 
chemistry laboratory standards (ASTM, OSM, 
and CLP), and our data consistently satisfies 
critical regulatory review.  IML actively 
promotes and participates in 'round-robin' 
audits, laboratory control audits, and EPA 
performance evaluations.  In addition, we are 
involved in method development and 
evaluation of analytical procedures under OSM 
and RCRA guidelines.  IML scientists are 
trained in methodologies and quality 
assurance protocol approved by EPA, A2LA, 
OSHA, NIOSH, and various state accreditors. 
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Companies, public agencies, and consultants are invited to call our corporate 
office or any of our regional laboratories to discuss their analytical chemistry 
needs and our laboratory services. 
 
 
 Corporate Office: 555 Absaraka 
 Sheridan, WY 82801 
 307.674.7506 (800.828.1407) 
 Email: chartier@imlinc.com 
 http://www.intermountainlabs.com 
 
 
 Laboratory Locations: 1673 Terra Avenue 
 Sheridan, WY 82801 
 307.672.8945 (800.828.1097) 
 Email: tpatten@imlinc.com 
 
 1701 Phillips Circle 
 Gillette, WY 82718 
 307.682.8945 (800.828.1095) 
 Email: dpower@imlinc.com 
 
 IML Air Science: 555 Absaraka 
 Sheridan, WY 82801 
 307.674.7506 (800.828.1407) 
 Email: tmendenhall@imlinc.com 
 
 
 IML Field Services: 555 Absaraka 
 Sheridan, WY 82801 
 307.674.7506 (800.828.1407) 
 Email: jpeldo@imlinc.com 
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Using this guide... 
 
The prices listed in this document are for one parameter/one sample. Price 
discounts will be offered for multiple samples and parameter suites. 
Please contact the laboratory manager at the facility nearest you for a suite 
discount. 
 
Alphabetical Listing    

The alphabetical listing references a summary of Inter-Mountain Laboratories’ 
(IML) organic, inorganic, metals, and air analyses.  Parameters/methods used in 
this guide are as comprehensive as practical in a convenient manner.  Additional 
analyses/methods may be available.  IML welcomes inquiries regarding special 
project requirements.  Included within the alphabetical listing is information about 
fees, methods, containers, required sample amounts, preservatives, and holding 
times.  The prices listed in this document are prepared for single sample/single 
analysis.  Please contact an IML project manager for pricing concerning multiple 
samples and/or analyses. 

 
 
Analytical Methods   

Inter-Mountain Laboratories, Inc. utilizes approved analytical methods defined by 
the U.S. Environmental Protection Agency (USEPA), American Society for 
Testing and Materials (ASTM), American Public Health Association (APHA), 
American Public Health Association (APHA), American Water Works Association 
(AWWA), National Institute for Occupational Safety and Health (NIOSH), 
Association of Official Analytical Chemists (AOAC) and various other Federal and 
State agencies.  References to these methods are included in the following guide 
and are referenced in all analytical reports. 

 
 
Reports   

IML provides standard hardcopy analytical reports that include analytical and 
quality control results with analytical method references.  These reports are 
designed for ease of use and interpretation with QC acceptance criteria and, 
where appropriate, maximum regulatory limits for each parameter.  A case 
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narrative including additional related observations is provided with each report 
package.   

Reports may be generated in a variety of designs to meet the end-use 
requirements.  The reports may be provided to the end user via FAX or electronic 
transmission in addition to the standard hardcopy. 

 
 
Quality Assurance/Quality Control (QA/QC) 

Inter-Mountain Laboratories employs a rigorous internal Quality Assurance 
program incorporating a myriad of Quality Control measures.  All samples 
received at IML are checked for special handling requirements and compliance 
with EPA requirements and are logged into our Laboratory Information 
Management System (LIMS) to be assigned a laboratory identification number.  
The samples are monitored throughout the analysis process with data and 
observations entered at all steps. 

Approved analytical methods are employed for sample analyses and 
performance is reviewed through multiple levels of review.  IML employs a variety 
of quality control analyses including method blanks, spikes, duplicates, and travel 
blanks (if applicable) according to the appropriate method.  Reference samples 
from certified sources are tested by the laboratory with every set of samples to 
provide an outside measure of the performance of our equipment and personnel. 

Our QA program meets or exceeds the demanding standards established by the 
United States Environmental Protection Agency (EPA), A2LA, and State 
agencies.  IML facilities are certified under the Safe Drinking Water Act by 
Region VIII EPA, and the States of Idaho, Montana, Nevada, Washington, and 
Wyoming.  An IML Quality Assurance Plan (QAP) is available for review.   

 
 
Containers & Shipping    

IML provides precleaned, labeled sample containers with the appropriate 
preservatives, chain-of-custody forms, ice packs, and coolers for specific 
sampling projects.  (NOTE:  Unused bottles that are not returned to IML are billed 
to the client.)  IML will pay UPS ground charges for delivery of these items to the 
client.  When overnight deliveries are requested, an additional charge will be 
billed to the client.  The client is responsible for sampling and returning the 
samples to IML.  Special use sample containers are available at a fee. 
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Chain-of-Custody  

IML provides chain-of-custody forms and custody seals with all sample bottle 
requests.  The chain of custody form provides IML with required details including 
client information, sampling location, date and time of sampling, sample 
identification, analyses to be performed, etc. 

Custody seals should be signed and dated by the same person that signs the 
chain-of-custody form.  The seal should be placed over an opening of the 
shipping package or across the bottle closure so that it will be torn as evidence of 
tampering with the samples. 

 
 
 
 
Turnaround Times     

Routine reports are issued within 15 working days for most sample sets.  For 
larger sets, please contact the project manager for reporting schedules.  
Samples received after 12 PM are considered to be received on the following 
business day.   

 
 
Rush Fees    

Rush turnaround times are available at an extra charge.  Please contact the 
laboratory for prior approval and price quote. 

 
 
Sample Disposal   

Upon completion of analyses and submission of results, samples will be stored 
for an appropriate period depending on the nature of the samples and the 
requested analyses. Extended sample storage may be provided for a fee.  IML 
will dispose of non-hazardous samples.  Hazardous sample disposal will remain 
the responsibility of the sample owner.  IML will return the sample or charge for 
its proper disposal. 
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Terms   
For customers with established credit, our payment terms are net 30.  After 30 
days, interest charges will be added at 1.5% per month.  If credit has not been 
established, payment for services is expected when the samples are submitted.  
Test results will not be released until payment arrangements are made. 

 
 
Sample pick-up     

Sample pick-up arrangements may be available depending on project size and 
location.  Forty-eight hour notice is required. 
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Inorganic Information
• The USEPA has set Maximum Contaminant Levels (MCL) under the Safe Drinking Water Act (SDWA).  These are presented in the following tables.

• The State of Montana has set reporting standards for receiving waters (WQBVII).  These are also presented in the following tables.

• The USEPA has established acceptable preservation techniques, holding times, and sample containers.  These are presented in the following tables.

• Inter-Mountain Laboratories will provide sample containers, labels, preservatives, chain of custody records, and sampling instructions.

• Inter-Mountain Laboratories utilizes and recommends EPA approved methods for all analyses.

• Alternative methods are available for non-compliance projects.

ACRONYMS / ABBREVIATIONS

DEFINITION APPLICATION

Atomic Absorption Spectrophotometer Instrument used to analyze trace metals.
American Chemical Society Organization for professional chemists.
American Society of Testing and Materials Organization which determines certain standards for testing.
Abandoned Mine Land Program to administer reclamation of historic mine sites.
Contract Laboratory Program Criteria to be utilized for "Superfund" projects.
Contract Required Detection Limit Reporting limits necessary for permit requirements.
Department of Environmental Quality State agency responsible for enforcement of environmental standards.
Environmental Protection Agency Federal agency responsible for enforcement of environmental standards.
Environmental Site Assessment Review of real estate to determine potential environmental liability.
Flame Atomic Absorption Spectrophotometer Instrument used to analyze trace metals.
Graphite Furnace Atomic Absorption Instrument used to analyze trace metals.
Ion Chromatograph Instrument used to determine concentration of anions in water.
Ion Specific Electrode Probe and meter for measuring specific analytes in aqueous solutions.
Maximum Contaminant Level Highest allowed concentration allowed under specific regulation (usually SDWA).
Method Detection Limit Minimum concentration at which reliable measurement is made.
milligrams/liter Concentration in parts per million or ppm.
micrograms/liter Concentration in parts per billion or ppb.
Material Safety Data Sheet Summary of physical, chemical, and safety information for a chemical.
Nitrate + Nitrite as Nitrogen Sum of inorganic nitrogenous compounds related to farming and septic areas.
National Pollution Discharge Elimination System Federal program to regulate and monitor discharges to receiving waters.
Office of Surface Mining State/federal agency responsible for environmental standards related to mining.
Public Water System Identification Unique number assigned to public water systems.
Quality Assurance/Quality Control Program and procedures to ensure reliability of data.
Resource Conservation and Recovery Act Federal program to regulate and monitor solid and hazardous wastes.
Safe Drinking Water Act Federal program to regulate potable water sources and distribution systems.
Toxicity Characteristic Leaching Procedure Federal guidelines to regulate solid waste disposal.
Montana Water Quality Standards State guidelines for discharge to Montana receiving waters.

FLAA
GFAA

CRDL
DEQ
EPA
ESA

ACRONYM /

ACS

AML
CLP

ABBREVIATION

AA

ASTM

mg/L
µg/L or ug/L

MSDS

IC
ISE

MCL
MDL

NNN
NPDES

OSM

QA/QC
PWSID

RCRA
SDWA
TCLP

WQBVII

© Inter-Mountain Laboratories, Inc. Version: 2006



Water Quality Analyses
LIST

PARAMETER PRICE COMMENTS

Acidity EPA 305.1/SM 2310B 1.0 mg/L Not Established Not Established 12.00$         X X Preservation  - Cool, 4°C
(Includes Hydroxide) Titration Holding Time  - 14 Days

Container  - 100 mL, P or G

Alkalinity (Includes EPA 310.1/SM 2320B 1.0 mg/L Not Established 5.0 mg/L 12.00$         X X Preservation  - Cool, 4°C
Bicarbonate and Carbonate) Titration Holding Time  - 14 Days

Container  - 100 mL, P or G

Ammonia (NH 3 ) EPA 350.1/SM 4500-NH3 F.0.05 mg/L Not Established 0.05 mg/L 15.00$         X Preservation  - H2SO4 to pH < 2

Flow Analysis Holding Time  - 28 Days
Container  - 100 mL, P or G

Anion Sum Calculation 0.01 meq/L Not Established Not Established X See "Suites"

Bacteria
Coliform, E. Coli SM 9222 G. 1 col/100 mL 1 col/100 mL 1 col/100 mL 40.00$         X X Preservation  - Cool, 4°C

Membrane Filtration Holding Time  - 6 Hours

Coliform, Fecal SM 9222 D. 1 col/100 mL 1 col/100 mL 1 col/100 mL 40.00$         X X Preservation  - Cool, 4°C
Membrane Filtration Holding Time  - 6 Hours

Coliform, Fecal SM 9221 E. 1 col/100 mL Not Established Not Established 50.00$         X X Preservation  - Cool, 4°C
Sludge Holding Time  - 6 Hours

Coliform, Total SM 9223 B. 1 col/100 mL 1 col/100 mL 1 col/100 mL 25.00$         X X Preservation  - Cool, 4°C
Presence/Absence Holding Time  - 30 Hours

Coliform, Total SM 9222 B. 1 col/100 mL 1 col/100 mL 1 col/100 mL 35.00$         X X Preservation  - Cool, 4°C
Membrane Filtration Holding Time  - 30 Hours

Heterotrophic Plate Count SM 9215 B. 1 col/100 mL Not Established Not Established 30.00$         X X Preservation  - Cool, 4°C

Iron Bacteria BART 1 col/100 mL Not Established Not Established 45.00$         X X Preservation  - Cool, 4°C

Sulfur Bacteria BART 1 col/100 mL Not Established Not Established 45.00$         X X Preservation  - Cool, 4°C
Holding Time  - 30 Hours

Container  - 100 mL, P, sterile

Bicarbonate (HCO 3 ) see Alkalinity

S
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WQBVIISDWADETECTION

METHOD G
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LIMITLIMIT

© Inter-Mountain Laboratories, Inc. - 2006
SDWA = Safe Drinking Water Act

[  ] = Secondary SDWA Parameter MCL
P = Plastic     G = Glass
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Water Quality Analyses
LIST

PARAMETER PRICE COMMENTSS
h

r-
L

ab

S
h

r-
H

Q

LIMIT

WQBVIISDWADETECTION

METHOD G
ill

et
te

LIMITLIMIT

Bromate (BrO 3
- ) EPA 300.0 mg/L 0.01 mg/L Not Established 12.00$         X Preservation  - None Required

Ion Chromatography Holding Time  - 28 Days
Container  - 100 mL, P or G

Bromide (Br - ) EPA 300.0/SM 4110 0.25 mg/L Not Established Not Established 10.00$         X Preservation  - Cool, 4°C
Ion Chromatography Holding Time  - 28 Days

Electrode Manufacturer 0.5 mg/L 12.50$         X Preservation  - Cool, 4°C
Ion Specific Electrode Holding Time  - 28 Days

Container  - 100 mL, P or G

Calcium (Ca) EPA 215.2/SM 3500-Ca D. 1.0 mg/L Not Established Not Established 12.50$         X X Preservation  - Cool, 4°C
Titration

EPA 215.1/SM 3111 1.0 mg/L 10.00$         X Preservation  - HNO3 to pH < 2
AA

EPA 200.7/SM 3120 1.0 mg/L 10.00$         X Preservation  - HNO3 to pH < 2
ICP Holding Time  - 180 Days

Container  - 100 mL, P or G

Carbonate (CO 3 ) see Alkalinity

Carbon, Total Organic (TOC) EPA 415.1 1.0 mg/L Not Established Not Established 40.00$         X Preservation  - Cool, H2SO4 to pH < 2
Oxidation Holding Time  - 28 Days

Container  - 2 x 40 mL, G

Carbon Dioxide (CO 2 ) SM 4500-CO2 B. 0.1 mg/L Not Established Not Established 21.00$         X Preservation  - Cool, 4°C

Nomographic Holding Time  - ASAP
Container  - 1 L, P or G

Cation/Anion Balance Calculation 1.0 % Not Established Not Established See X
"Suites"

Cation Sum Calculation 0.01 meq/L Not Established Not Established See X
"Suites"

© Inter-Mountain Laboratories, Inc. - 2006
SDWA = Safe Drinking Water Act

[  ] = Secondary SDWA Parameter MCL
P = Plastic     G = Glass
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Chlorate (ClO 3
- ) EPA 300.0 mg/L Not Established Not Established 12.00$         X Preservation  - None Required

Ion Chromatography Holding Time  - 28 Days
Container  - 100 mL, P or G

Chloride (Cl - ) EPA 300.0/SM 4110 1.0 mg/L [250] mg/L 1.0 mg/L 12.00$         X Preservation  - Cool, 4°C
Ion Chromatography Holding Time  - 28 Days

EPA 325.3/SM 4500-Cl D. 1.0 mg/L 30.00$         X Preservation  - Cool, 4°C
Titration Holding Time  - 28 Days

Container  - 100 mL, P or G

Chlorite (ClO 2
- ) EPA 300.0 mg/L 1.0 mg/L Not Established 12.00$         X Preservation  - Cool, EDA, 4°C

Ion Chromatography Holding Time  - 14 Days
Container  - 100 mL, P or G

Chlorine SM 4500-Cl H. 0.1 mg/L Not Established 100 mg/L 30.00$         X X Preservation  - Cool, 4°C
Residual/Free FACTS Holding Time  - ASAP

Container  - 100 mL, P or G

Chromium (Cr 6+ ) SM3500-Cr D. 0.05 mg/L mg/L mg/L 35.00$         X Preservation  - Cool, 4°C
Hexavalent Chromium Holding Time  - 24 Hours

Container  - 100 mL, P or G

Coliform Bacteria see Bacteria

Color EPA 110.3/SM 2120 0 c.u. [15] c.u. 5 c.u. 20.00$         X Preservation  - Cool, 4°C
Comparison Holding Time  - ASAP

Container  - 100 mL, P or G

Corrosivity pH, Alk, TDS, Ca 0.1 Not Established Not Established 50.00$         X Preservation  - Cool, 4°C

Langlier Index Calculation Holding Time  - 28 Days
Container  - 250 mL, P or G

Coupon SW-846 1110 0.1 Not Established Not Established 100.00$       X Preservation  - Cool, 4°C
Holding Time  - ASAP

Container  - 1 L, P or G
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Cyanide (CN)
Amenable to Chlorination EPA 335.1 0.005 mg/L Not Established Not Established 50.00$         X Preservation  - NaOH to pH > 12

Flow Analysis Holding Time  - 14 Days
Container  - 500 mL, P or G

Cyanate EPA 4500-CN L. 0.1 mg/L Not Established Not Established 20.00$         X Preservation  - NaOH to pH > 12
Ion Specific Electrode Holding Time  - 14 Days

Container  - 500 mL, P or G

Free CYN-3 0.01 mg/L Not Established Not Established 30.00$         X Preservation  - NaOH to pH > 12
Pyridine-pyrazolone Holding Time  - 14 Days

Total EPA 335.4 0.005 mg/L 0.2 mg/L 0.005 mg/L 30.00$         X Preservation  - NaOH to pH > 12
Flow Analysis Holding Time  - 14 Days

Container  - 500 mL, P or G

Weak Acid Dissociable (WAD) EPA 4500-CN I. 0.005 mg/L Not Established Not Established 35.00$         X Preservation  - NaOH to pH > 12
Flow Analysis Holding Time  - 14 Days

Thiocyanate EPA 300.0 Mod. 0.5 mg/L Not Established Not Established 30.00$         X Preservation  - Cool, 4°C
Ion Chromatography Holding Time  - 14 Days

Container  - 100 mL, P or G

Dissolved Oxygen EPA 360.1/SM 4500-O 0.1 mg/L Not Established 50 mg/L 10.00$         X X Preservation  - Cool, 4°C
Electrometric Holding Time  - ASAP

Container  - 250 mL, G

Electrical Conductivity EPA 120.1/SM 2510B 0.5 µmho/cm Not Established Not Established 7.50$           X X Preservation  - Cool, 4°C
(Conductivity) Electrometric Holding Time  - 28 Days

Container  - 100 mL, P or G

Fecal Coliform see Bacteria

Fluoride (F - ) EPA 300.0/SM 4110 0.05 mg/L [2.0]/4.0 mg/L 0.1 mg/L 12.00$         X Preservation  - Cool, 4°C
Ion Chromatography Holding Time  - 28 Days

Container  - 100 mL, P or G

SM 4500-F C. 0.1 mg/L 15.00$         X Preservation  - Cool, 4°C
Ion Specific Electrode Holding Time  - 28 Days

Container  - 100 mL, P or G
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Hardness SM 2340 B. 1.0 mg/L Not Established 1.0 mg/L 20.00$         X Preservation  - HNO3 to pH < 2
Calculation Holding Time  - 180 Days

Container  - 100 mL, P or G

EPA 130.2/SM 2340C 2.5 mg/L 20.00$         X Preservation  - Cool, 4°C
Titration Holding Time  - 28 Days

Magnesium (Mg) Titration / 1.0 mg/L Not Established Not Established 12.50$         X X Preservation  - Cool, 4°C
Calculation

EPA 242.1/SM 3111 1.0 mg/L Not Established Not Established 10.00$         X Preservation  - HNO3 to pH < 2
AA

EPA 200.7/SM 3120 1.0 mg/L Not Established Not Established 10.00$         X Preservation  - HNO3 to pH < 2
ICP Holding Time  - 180 Days

Container  - 100 mL, P or G

Nitrogen
Ammonia (NH 3 ) EPA 350.1/SM 4500-NH3 F.0.05 mg/L Not Established 0.05 mg/L 15.00$         X Preservation  - H2SO4 to pH < 2

Flow Analysis Holding Time  - 28 Days
Container  - 100 mL, P or G

Nitrate (NO 3 ) EPA 353.2 or EPA 300.0 0.01 mg/L 10 mg/L 0.01 mg/L 12.00$         X Preservation  - Cool, 4°C

Flow Analysis or Ion Chromatography Holding Time  - 48 Hours
Container  - 100 mL, P or G

Nitrite (NO 2 ) EPA 353.2 or EPA 300.0 0.01 mg/L 1.0 mg/L 0.01 mg/L 12.00$         X Preservation  - Cool, 4°C

Flow Analysis or Ion Chromatography Holding Time  - 48 Hours
Container  - 100 mL, P or G

Nitrate + Nitrite EPA 353.2 or EPA 300.0 0.01 mg/L 10 mg/L 0.01 mg/L 16.00$         X Preservation  - Cool, 4°C
Flow Analysis or Ion Chromatography Holding Time  - 28 Days

Container  - 100 mL, P or G

Total Kjeldahl (TKN) EPA 350.2 0.5 mg/L Not Established Not Established 30.00$         X Preservation  - H2SO4 to pH < 2
Flow Analysis Holding Time  - 28 Days

Container  - 500 mL, P or G

© Inter-Mountain Laboratories, Inc. - 2006
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Odor EPA 140.1/SM 2150 0 t.o.n. [3] t.o.n. Not Established 20.00$         X Preservation  - Cool, 4°C
Threshold test Holding Time  - ASAP

Container  - 500 mL, P or G

Oil & Grease EPA 1664 1.0 mg/L Not Established Not Established 70.00$         X Preservation  - HCl to pH < 2, Cool
Hexane Extractable Material Holding Time  - 28 Days

Container  - 1000 mL, Glass
EPA 413.1/SM 5520 1.0 mg/L Not Established Not Established 70.00$         X Preservation  - H2SO4 to pH < 2

Gravimetric Holding Time  - 28 Days
Container  - 1000 mL, Glass

Oxygen Demand
Biochemical (BOD) EPA 405.1/SM 5210 1.0 mg/L Not Established Not Established 40.00$         X X Preservation  - Cool, 4°C

Holding Time  - 48 Hours
Container  - 1000 mL, P or G

Carb. Biochemical (CBOD)EPA 405.1/SM 5210 1.0 mg/L Not Established Not Established 40.00$         X X Preservation  - Cool, 4°C
Holding Time  - 48 Hours

Container  - 1000 mL, P or G

Chemical (COD) EPA 410.2 1.0 mg/L Not Established Not Established 25.00$         X Preservation  - H2SO4 to pH < 2
Holding Time  - 28 Days

Container  - 250 mL, P or G

Oxygen, Dissolved (DO) EPA 360.1/SM 4500-O 0.1 mg/L Not Established 50 mg/L 10.00$         X X Preservation  - Cool, 4°C
Holding Time  - ASAP

Container  - 250 mL, G

Petroleum Hydrocarbons see Total Petroleum Hydrocarbons

pH EPA 150.1/SM 4500-H+
0.05 s.u. [6.5 - 8.5] s.u. Not Established 7.50$           X X Preservation  - Cool, 4°C

Electrometric Holding Time  - ASAP
Container  - 100 mL, P or G

Phenols EPA 420.2/SM 5530 0.010 mg/L Not Established 0.010 mg/L 30.00$         X Preservation  - Cool, 4°C
(Phenolics) Automated 4-AAP Holding Time  - ASAP

Container  - 100 mL, G

© Inter-Mountain Laboratories, Inc. - 2006
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Phosphorus (P)
Ortho EPA 300.0/SM 4110 0.01 mg/L Not Established 0.001 mg/L 12.00$         X Preservation  - Cool, 4°C

Ion Chromatography Holding Time  - 48 Hours
Container  - 100 mL, P or G

Total EPA 365.4/SM 4500-P 0.01 mg/L Not Established 0.001 mg/L 20.00$         X Preservation  - H2SO4 to pH < 2
Colorimetric Holding Time  - 28 Days

Container  - 500 mL, P or G

EPA 200.7 0.01 mg/L Not Established 0.001 mg/L 15.00$         X
ICP

Potassium (K) EPA 258.1/SM 3111 1.0 mg/L Not Established Not Established 10.00$         X Preservation  - HNO3 to pH < 2
AA

EPA 200.7/SM 3120 1.0 mg/L Not Established Not Established 10.00$         X Preservation  - HNO3 to pH < 2
ICP Holding Time  - 180 Days

Container  - 100 mL, P or G

Silica EPA 370.1/SM 4500-Si 0.1 mg/L Not Established Not Established 15.00$         X Preservation  - Cool, 4°C
Colorimetric Holding Time  - 28 Days

Container  - 100 mL, Plastic

EPA 200.7 0.1 mg/L Not Established Not Established 15.00$         X
ICP

Sodium (Na) EPA 273.1/SM 3111 mg/L Not Established Not Established 10.00$         Preservation  - HNO3 to pH < 2
AA

EPA 200.7/SM 3120 mg/L Not Established Not Established 10.00$         X Preservation  - HNO3 to pH < 2
ICP Holding Time  - 180 Days

Container  - 100 mL, P or G

Sodium Adsorption Ratio (SAR) Ca, Mg, Na N/A Not Established Not Established 30.00$         X
Calculation
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Solids
Settleable EPA 160.5/SM 2540 F. 0.5 mg/L Not Established Not Established 16.50$         X Preservation  - Cool, 4°C

Imhoff Cone Holding Time  - 48 Hours
Container  - 1000 mL, P or G

Total Dissolved (TDS) EPA 160.1/SM 2540 C. 10 mg/L [500] mg/L 10 mg/L 16.50$         X X Preservation  - Cool, 4°C
Gravimetric Holding Time  - 7 Days

Container  - 250 mL, P or G

Total Solids EPA 160.3/SM 2540 B. 5 mg/L Not Established Not Established 16.50$         X X Preservation  - Cool, 4°C
Gravimetric Holding Time  - 7 Days

Container  - 500 mL, P or G

Total Suspended (TSS) EPA 160.2/SM 2540 D. 5 mg/L Not Established Not Established 16.50$         X X Preservation  - Cool, 4°C
Gravimetric Holding Time  - 7 Days

Container  - 500 mL, P or G

Volatile EPA 160.4/SM 2540 E. 5 mg/L Not Established Not Established 16.50$         X X Preservation  - Cool, 4°C
Gravimetric Holding Time  - 7 Days

Container  - 250 mL, P or G

Sulfur
Sulfate (SO 4

-2 ) EPA 375.3/SM 4500-SO4
2-

1.0 mg/L [250] mg/L 1.0 mg/L 12.50$         X Preservation  - Cool, 4°C

Gravimetric Holding Time  - 28 Days
Container  - 250 mL, P or G

EPA 300.0/SM 4110 1.0 mg/L [250] mg/L 1.0 mg/L 12.00$         X Preservation  - Cool, 4°C
Ion Chromatography Holding Time  - 28 Days

Container  - 250 mL, P or G

Sulfide (S -2 ) EPA 376.1/SM 4500-S2- 1.0 mg/L Not Established Not Established 20.00$         X Preservation  - 4°C, NaOH to pH > 9
Titrimetric Holding Time  - 7 Days

Container  - 500 mL, P or G

Sulfite (SO 3
-2 ) EPA 377.1/SM 4500-S03

2-
mg/L Not Established Not Established 20.00$         X Preservation  - Cool, 4°C

Titrimetric Holding Time  - ASAP
Container  - 100 mL, P or G

Surfactant SM 5540 C. 0.2 mg/L [0.5] mg/L Not Established 20.00$         X Preservation  - Cool, 4°C
Foaming Agents MBAS Holding Time  - 48 Hours

Container  - 500 mL, P or G
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Total Petroleum Hydrocarbons (TPH)
Hexane Extractable EPA 1664 1.0 mg/L Not Established Not Established 70.00$         X Preservation  - HCl to pH < 2, Cool

Silica Gel Treated - Holding Time  - 28 Days
Hexane Extractable Material Container  - 1000 mL, Glass

Freon Extractable EPA 418.1 1.0 mg/L Not Established Not Established 70.00$         X Preservation  - H2SO4 to pH < 2
IR Spectrophotometric Holding Time  - 28 Days

Container  - 1000 mL, Glass

Turbidity EPA 180.1 0.05 NTU Not Established Not Established 20.00$         X X Preservation  - Cool, 4°C
Nephelometric Holding Time  - 48 Hours

Container  - 100 mL, P or G
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Water Quality Suites
INCLUDED LIST

SUITE NAME PARAMETERS PRICE COMMENTS

SDWA Primary Inorganics SDWA LIMITS 145.00$        X Preservation  - Cool, 4� C

(Safe Drinking Water Act) Nitrite 1.0 mg/L Holding Time  - 28 Days

Nitrate 10 mg/L Container  - 250 mL, P or G

Fluoride 4.0 mg/L

Sulfate 250 mg/L

Antimony 0.006 mg/L Preservation  - HNO3 to pH < 2

Arsenic 0.05 mg/L Holding Time  - 28 Days

Barium 2.0 mg/L Container  - 1 L, P or G

Beryllium 0.004 mg/L

Cadmium 0.005 mg/L

Chromium 0.1 mg/L

Mercury 0.002 mg/L

Nickel 0.1 mg/L

Selenium 0.05 mg/L

Thallium 0.002 mg/L

Lead and Copper SDWA LIMITS 20.00$         X Preservation  - HNO3 to pH < 2

(Safe Drinking Water Act) Copper 1.3 mg/L Holding Time  - 180 Days

Must be first draw afer 6 hr. non-use Lead 0.015 mg/L Container  - 1 L, P or G

SDWA Secondary Inorganics SDWA LIMITS 130.00$        X Preservation  - Cool, 4� C

(Safe Drinking Water Act) Chloride [250] mg/L Holding Time  - 28 Days

Color [15] c.u. Container  - 500 mL, P or G

Fluoride [2.0] mg/L

Foaming Agents [0.5] mg/L

Odor [3] t.o.n.

pH [6.5 - 8.5] s.u.

Total Dissolved Solids (TDS) [500] mg/L

Aluminum [0.2] mg/L Preservation  - HNO3 to pH < 2

Iron [0.3] mg/L Holding Time  - 180 Days

Manganese [0.05] mg/L Containers  - 1 L, Plastic

Silver [0.1] mg/L

Zinc [5.0] mg/L
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Sodium [20] mg/L

Home Series SDWA LIMITS 65.00$         X Preservation  - Cool, 4� C

(Household Suite) pH [6.5 - 8.5] s.u. Holding Time  - 14 Days

Conductivity N/A mmhos/cm Container  - 1 L, P or G

Hardness N/A mg/L

Nitrate + Nitrite 10 mg/L

Sodium [20] mg/L

Sulfate [250] mg/L Preservation  - Cool, 4� C

Total Dissolved Solids [500] mg/L Holding Time  - 30 Hours

Total Coliform 1 colonies/100 mL Container  - 100 mL, P, sterile

Anion/Cation Balance SDWA LIMITS 90.00$            X Preservation  - Cool, 4� C

pH [6.5 - 8.5] s.u. Holding Time  - 14 Days

Conductivity ----- mmhos/cm Container  - 1 L, P or G

Total Dissolved Solids [500] mg/L

Total Alkalinity ----- mg/L

Total Hardness ----- mg/L

Bicarbonate ----- mg/L

Carbonate ----- mg/L

Chloride [250] mg/L

Fluoride 4.0 mg/L

Nitrate + Nitrite 10 mg/L

Sulfate [250] mg/L

Calcium ----- mg/L

Magnesium ----- mg/L

Sodium [20] mg/L

Potassium ----- mg/L
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Wyoming Guideline 8 General Chemistry Dissolved Metals 190.00$          X General Chemistry

pH Aluminum Preservation  - Cool, 4� C

Conductivity Arsenic Holding Time  - 14 Days

Total Dissolved Solids Barium Containers  - 1 L, P or G

Total Acidity Boron Nutrients
Total Alkalinity Cadmium Preservation  - H2SO4 to pH < 2

Total Hardness Chromium Holding Time  - 28 Days

Sodium Adsorption Ratio Copper Containers  - 500 mL, Plastic

Bicarbonate Iron Metals
Carbonate Lead Preservation  - HNO3 to pH < 2

Hydroxide Manganese Holding Time  - 180 Days

Chloride Mercury Containers  - 500 mL, Plastic

Fluoride Molybdenum
Nitrate + Nitrite Nickel
Sulfate Selenium
Calcium Zinc
Magnesium
Sodium Total Metals

Potassium Iron

Nutrients

Phosphorus
Ammonia as N
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Wyoming Short Form C REGULATORY LIMITS 300.00$          X General Chemistry

Total Dissolved Solids 5 mg/L Preservation  - Cool, 4� C

pH 0.1 s.u. Holding Time  - 14 Days

Sulfate 1 mg/L Container  - 1 L, P or G

Chloride 5 mg/L
Specific Conductance 5 µmho/cm Nutrients

Radium 226 
0.2 pCi/L Preservation  - H2SO4 to pH < 2

Total Petroleum Hydrocarbons 1 mg/L Holding Time  - 28 Days

Aluminum, Total 50 µg/L Container  - 500 mL, Plastic

Antimony 5 µg/L
Arsenic, Total 3 µg/L Dissolved Metals  (filtered in field)

Barium, Total 100 µg/L Preservation  - HNO3 to pH < 2

Beryllium, Total 0.2 µg/L Holding Time  - 180 Days

Cadmium, Dissolved 0.5 µg/L Container  - 500 mL, Plastic

Chromium, Dissolved 1 µg/L
Copper, Dissolved 5 µg/L Total Metals

Cyanide, Total 5 µg/L Preservation  - HNO3 to pH < 2

Iron, Dissolved 30 µg/L Holding Time  - 180 Days

Manganese, Dissolved 20 µg/L Container  - 500 mL, Plastic

Nickel, Dissolved 10 µg/L
Lead, Dissolved 3 µg/L Radium

Mercury, Dissolved 0.1 µg/L Preservation  - HNO3 to pH < 2

Phenol 50 µg/L Holding Time  - 180 Days

Selenium, Total 10 µg/L Container  - 2 L, Plastic

Silver, Dissolved 3 µg/L
Thallium 10 µg/L TPH

Zinc, Dissolved 10 µg/L Preservation  - HCl to pH < 2

Total Hardness 10 mg CaCO 3 /L Holding Time  - 28 Days

Total Alkalinity 1 mg CaCO 3 /L Container  - 1 L, Glass

Sodium, Dissolved 0.1 meq/L
Magnesium, Dissolved 0.1 meq/L
Calcium, Dissolved 0.1 meq/L
Potassium, Dissolved 1 mg/L
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Boron, Dissolved 0.1 mg/L
Wyoming Short Form C Bicarbonate 1 mg/L

(continued) Fluoride, Dissolved 0.1 mg/L
Sodium Adsorption Ratio -----

NOTES
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NOTES
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Soil Information
· Most soil analyses require that the sample is of a consistent moisture content and that particle size is uniform.

· All samples received at IML are logged in, panned, dried, and processed prior to analysis.  This may take up to a week depending on moisture content.

· The USEPA has established acceptable preservation techniques, holding times, and sample containers.  These are presented in the following tables.

· Inter-Mountain Laboratories will provide sample containers, labels, preservatives, chain of custody records, and sampling instructions.

· Inter-Mountain Laboratories utilizes and recommends USDA, USGS, ASA, and EPA approved methods for all analyses.

· Alternative methods are available upon reqest.

ACRONYMS / ABBREVIATIONS

DEFINITION APPLICATION

Atomic Absorption Spectrophotometer Instrument used to analyze trace metals.
Acid Base Accounting Sum of Potential Acidity and Neut. Potential - prediction of mine drainage quality.
American Chemical Society Organization for professional chemists.
American Society of Agronomists Organization for professional agricultural scientists.
American Society of Testing and Materials Organization which determines certain standards for testing.
Abandoned Mine Land Program to administer reclamation of historic mine sites.
Cation Exchange Capacity The total amount of cations that a soil can hold - potential to hold plant nutrients.
Department of Environmental Quality State agency responsible for enforcement of environmental standards.
Diethylenetriaminepentaacetic acid Extraction reagent
Environmental Protection Agency Federal agency responsible for enforcement of environmental standards.
Flame Atomic Absorption Spectrophotometer Instrument used to analyze trace metals.
Graphite Furnace Atomic Absorption Instrument used to analyze trace metals.
Ion Chromatograph Instrument used to determine concentration of anions in water.
Ion Specific Electrode Probe and meter for measuring specific analytes in aqueous solutions.
Maximum Contaminant Level Highest allowed concentration allowed under specific regulation (usually SDWA).
Method Detection Limit Minimum concentration at which reliable measurement is made.
milligrams/kilogram Concentration in parts per million or ppm.
micrograms/kilogram Concentration in parts per billion or ppb.
Material Safety Data Sheet Summary of physical, chemical, and safety information for a chemical.
Nitrate + Nitrite as Nitrogen Sum of inorganic nitrogenous compounds related to farming and septic areas.
Neutralization Potential The amount of neutralizing bases, including carbonates, present in a soil.
Office of Surface Mining State/federal agency responsible for environmental standards related to mining.
Quality Assurance/Quality Control Program and procedures to ensure reliability of data.
Resource Conservation and Recovery Act Federal program to regulate and monitor solid and hazardous wastes.
Sodium Adsorption Ratio Ratio of Sodium concentration to the sum of Calcium and Magnesium.
Soil Science Society of America Organization for professional soil scientists.
United States Department of Agriculture Federal agency responsible for development of sound agricultural practices.

RCRA

USDA

SAR

CEC

SSSA

NNN

OSM
QA/QC

NP

mg/kg
µg/kg
MSDS

IC
ISE

MCL
MDL

ACRONYM /

AML

ABBREVIATION

AA

ASTM
ASA

ABA
ACS

FLAA
GFAA

DEQ

EPA
DTPA
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Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

Sample Preparation All samples require processing

Login, Pan, Dry 3.00$           

1/4" Jaw Crusher N/A 3.00$           

-10 Mesh Disk Pulverizer N/A 2.50$           

-10 Mesh Mortar & Pestle N/A 5.00$           

-60 Mesh Pulverizer N/A 5.00$           

-100 Mesh Pulverizer N/A 4.00$           

-270 Mesh Pulverizer N/A 5.00$           

Plant Tissue Wiley Mill N/A 5.00$           

Mixing & Splitting Riffle Splitter N/A 2.00$           per split

Compositing

2-10 samples into one sample 6.00$           

11-20 samples into one sample 8.00$           

21+ samples into one sample call for quote

Paste Preparation

1:1 Paste USDA 60, Method ??? N/A -10 Mesh 5.00$           Includes set-up and extraction

Saturated Paste USDA 60, Method 2 N/A -10 Mesh 6.00$           Includes set-up and extraction

Saturation % USDA 60, Method 27 0.1 % Saturated Paste 10.00$         

Acid Potential (AP) Smith, 1974 1 T CaCO 3 /kT 15.00$         Furnace oxidation

Acid Base Accounting (ABA) Calculation -1 T CaCO 3 /kT 36.00$         ABA = NP - (EA + PA)

Acid Base Balance (ABB) Calculation 1 T CaCO 3 /kT 58.00$         ABB = (IC + 0.2 x CEC) - (EA + PA)

Acid Base Potential (ABP) Calculation 1 T CaCO 3 /kT 25.00$         

Alkalinity ASA 62-3.4.2.3 0.1 meq/L 1:1 or Saturated Paste 12.00$         Includes Bicarbonate and Carbonate

Ammonia (NH 3 ) as N ASA 35-4.3 / EPA 350.2 1.0 ppm Potassium Chloride 15.00$         Flow Analysis

DETECTION

LIMIT

�  Inter-Mountain Laboratories, Inc. - 2006 Soil - Page 1 of 10



Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

DETECTION

LIMIT

AB-DPTA Metals 

Selenium Lindsey/Norvell 1969 ABSTVA 0.02 mg/kg 12.50$         
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Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

DETECTION

LIMIT

Available Cations USDA 60, Method 10a meq/100 g

Calcium (Ca Avail ) 0.1 meq/100 g Ammonium Acetate 8.00$           Ca Extr  - (Ca Sol  x [Sat. %/1000])

Magnesium (Mg Avail ) 0.1 meq/100 g Ammonium Acetate 8.00$           Mg Extr  - (Mg Sol  x [Sat. %/1000])

Potassium (K Avail ) 0.1 meq/100 g Ammonium Acetate 8.00$           K Extr  - (K Sol  x [Sat. %/1000])

Sodium (Na Avail ) 0.1 meq/100 g Ammonium Acetate 8.00$           Na Extr  - (Na Sol  x [Sat. %/1000])

Base Saturation % ASA 7.2.4 0.1 % 79.00$         (Exch Cats/CEC) x 100

Bicarbonate (HCO 3 ) ASA 62-3.4.2.3 0.1 meq/L 1:1 or Saturated Paste 12.00$         see Alkalinity

Biomass USDA Handbook 60 10.00$         

Bulk Density EPA 600/2-78-054: Meth 3.4.5 0.01 g/cc Parrafin Coat 30.00$         

Calcium

Available (Ca Avail ) USDA 60, Method 10a 0.1 meq/100 g Ammonium Acetate 8.00$           

Exchangeable (Ca Exch ) 0.1 meq/100 g 8.00$           Ca Extr  - (Ca Sol  x [Sat. %/1000])

Extractable (Ca Ext ) ASA 9-3.1.2.3 / EPA 200.7 0.1 meq/100 g 1:1 or Saturated Paste 8.00$           

Soluble (Ca Sol ) ASA 9-3.1.2.3 / EPA 200.7 0.1 meq/100 g 1:1 or Saturated Paste 8.00$           

Calcium Carbonate USDA 60, Method 23C 0.1 % 30.00$         

Carbonate (CO 3 ) ASA 62-3.4.2.3 0.1 meq/L 1:1 or Saturated Paste 12.00$         see Alkalinity

NP USDA 60, Method 23 0.1 meq/L 8.00$           

Carbon

Total ASA 29-2 (Modified) 0.1 % 20.00$         LECO Carbon Analyzer

Total Organic (TOC) ASA Mono #9, 29-3.5.2.2 0.1 % 15.00$         
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Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

DETECTION

LIMIT

Cation Exchange Capacity (CEC)

pH �  5.0 USDA 60, Method 19 0.1 meq/100 g 15.00$         

pH < 5.0 USDA Soil Survey, Method 5A2a 0.1 meq/100 g 72.00$         Ca Exch  + Mg Exch  + K Exch  + Na Exch  + EA

Chloride USDA 60, Method 13 5.0 ppm 1:1 or Saturated Paste 15.00$         

Coarse Fragments USDA Handbook 60 2 % 10.00$         

Color Munsell 10.00$         

Conductivity (EC) ASA Mono #9, 10-3.3 0.01 mmhos/cm 1:1 or Saturated Paste 5.00$           

Core Crushing N/A 5.00$           

DTPA Extractable Copper Lindsey/Norvell SSSA J42 1.0 mg/kg 10.00$         

DTPA Extractable Iron Lindsey/Norvell SSSA J42 1.0 mg/kg 10.00$         

DTPA Extractable Manganese Lindsey/Norvell SSSA J42 1.0 mg/kg 10.00$         

DTPA Extractable Zinc Lindsey/Norvell SSSA J42 1.0 mg/kg 10.00$         

Electrical Conductivity (EC) ASA Mono #9, 10-3.3 0.01 mmhos/cm 1:1 or Saturated Paste 5.00$           

Exchangeable Acidity (EA) ASA Mono #9, 9-4.2.2 1 meq/100 g 8.00$           

pH �  5.5

Exchangeable Aluminum (EAl) ASA Mono #9, 9-4.2.2 1 meq/100 g 7.00$           

pH �  5.5

Exchangeable Cations ASA 9-3.1.2.3 / EPA 6010 25.00$         

Calcium (Ca Exch ) 0.1 meq/100 g 8.00$           Ca Extr  - (Ca Sol  x [Sat. %/1000])

Magnesium (Mg Exch ) 0.1 meq/100 g 8.00$           Mg Extr  - (Mg Sol  x [Sat. %/1000])

Potassium (K Exch ) 0.1 meq/100 g 8.00$           K Extr  - (K Sol  x [Sat. %/1000])

Sodium (Na Exch ) 0.1 meq/100 g 8.00$           Na Extr  - (Na Sol  x [Sat. %/1000])
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Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

DETECTION

LIMIT

Exchangeable Hydrogen (EAH) 1 meq/100 g NH 4 OAc 15.00$         EA - EAl

Exchangeable Iron (EFe) ASA Mono #9, 17-3.2.2.1 1 meq/100 g NH 4 OAc 10.00$         

Exchangeable Sodium Percent (ESP) USDA 60, Method 20A 0.1 % 50.00$         (Na Avail  x 100) / CEC or Na Avail  - Na Extr
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Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

DETECTION

LIMIT

Extractable Cations ASA 9-3.1.2.3 / EPA 200.7 25.00$         

Calcium (Ca Extr ) 0.1 meq/100 g Saturated Paste 8.00$           

Magnesium (Mg Extr ) 0.1 meq/100 g Saturated Paste 8.00$           

Potassium (K Extr ) 0.1 meq/100 g Saturated Paste 8.00$           

Sodium (Na Extr ) 0.1 meq/100 g Saturated Paste 8.00$           

Fluoride (F) EPA 340.2 0.1 mg/kg 1:1 or Saturated Paste 20.00$         

Fluoride (Total) ASA Mono #9, 26-4.3.3 0.1 mg/kg 1:1 or Saturated Paste 20.00$         

Gypsum (CaSO 4 ) USDA 60, Method 22B 1 meq/100 g 20.00$         

Gypsum Requirement USDA 60, Method 22D 1 meq/100 g 20.00$         

Hot Water Extractions

Boron ASA 9-.2-25-9.1 0.1 mg/kg 10.00$         

Nitrate ASA 9-.2-33-3.2 0.1 mg/kg 10.00$         

Selenium ASA 9-.2-3-5.2.3 0.02 mg/kg 12.50$         

Lime Requirement

SMP Buffer EPA 600/2-78-054, Method 3.2.10 0.1 tons/kT 10.00$         

Magnesium (Mg)

Available (Mg Avail ) USDA 60, Method 10a 0.1 meq/100 g Ammonium Acetate 8.00$           

Exchangeable (Mg Exch ) 0.1 meq/100 g 8.00$           Mg Extr  - (Mg Sol  x [Sat. %/1000])

Extractable (Mg Ext ) ASA 9-3.1.2.3 / EPA 200.7 0.1 meq/100 g Saturated Paste 8.00$           

Soluble (Mg Sol ) ASA 9-3.1.2.3 / EPA 200.7 0.1 meq/100 g Saturated Paste 8.00$           

Mehlich

Potassium ASA 9-3.1.2.3 / EPA 200.7 1.0 mg/kg Ammonium Acetate 8.00$           
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Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

DETECTION

LIMIT

Moisture USDA 60, Method 26 0.1 % 10.00$         

ASTM D 3173 0.1 % 10.00$         

Net Acid Generating Potential 1 ppm H 2 O 2 50.00$         with Peroxide (incl. pH & temp after reaction)

Neutralization Potential EPA 600/2-78-054, Method 3.2.3 1 T CaCO 3 /kT 10.00$         
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Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

DETECTION

LIMIT

Nitrogen

Ammonia (NH 3 ) EPA 350.1/SM 4500-NH3 F. 0.05 ppm Potassium Chloride 15.00$         Flow Analysis

Nitrate + Nitrite EPA 300.0/SM 4110 0.01 ppm Calcium Chloride 16.00$         Flow Analysis

Total Kjeldahl (TKN) EPA 350.2 1 ppm 30.00$         

Oil and Grease (O&G) EPA SW-846, Method 9071A 1 mg/kg 55.00$         

Organic Matter (OM) ASA Mono #9, 29-3.5.2.2 0.1 % 15.00$         

Particle Density USDA 60, Method 39 1 % 30.00$         

Phosphorus (P)

Olsen 1 ppm NaHCO 3 10.00$         

Total ASA Mono #9, 24-2.3.2 0.1 mg/kg 20.00$         

Potassium (K)

Available (K Avail ) USDA 60, Method 10a 0.1 meq/100 g Ammonium Acetate 8.00$           

Exchangeable (K Exch ) 0.1 meq/100 g 8.00$           Mg Extr  - (Mg Sol  x [Sat. %/1000])

Extractable (K Ext ) ASA 9-3.1.2.3 / EPA 200.7 0.1 meq/100 g Saturated Paste 8.00$           

Soluble (K Sol ) ASA 9-3.1.2.3 / EPA 200.7 0.1 meq/100 g Saturated Paste 8.00$           

Potential Acidity 1 T CaCO 3 /kT 20.00$         Pyritic Sulfur x 31.25

Saturation Percent USDA 60, Method 27 0.1 % Saturated Paste 10.00$         

Sieve Analysis USDA 60 0.1 % 12.00$         per sieve

SMP Buffer EPA 600/2-78-054, Method 3.2.10 0.1 tons/kT 10.00$         
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Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

DETECTION

LIMIT

Sodium (Na)

Available (Na Avail ) USDA 60, Method 10a 0.1 meq/100 g Ammonium Acetate 8.00$           

Exchangeable (Na Exch ) 0.1 meq/100 g 8.00$           Mg Extr  - (Mg Sol  x [Sat. %/1000])

Extractable (Na Ext ) ASA 9-3.1.2.3 / EPA 200.7 0.1 meq/100 g Saturated Paste 8.00$           

Soluble (Na Sol ) ASA 9-3.1.2.3 / EPA 200.7 0.1 meq/100 g Saturated Paste 8.00$           

Sodium Adsorption Ratio (SAR) USDA 60, Method 20B 0.01 Saturated Paste 24.00$         

Soluble Cations ASA 9-3.1.2.3 / EPA 200.7 25.00$         

Calcium (Ca Sol ) 0.1 meq/100 g Saturated Paste 8.00$           

Magnesium (Mg Sol ) 0.1 meq/100 g Saturated Paste 8.00$           

Potassium (K Sol ) 0.1 meq/100 g Saturated Paste 8.00$           

Sodium (Na Sol ) 0.1 meq/100 g Saturated Paste 8.00$           

Soluble Elements

Boron 200.7 0.1 meq/100 g Saturated Paste 8.00$           

Sulfur (S)

Pyritic ASTM Part 26, D2492 0.01 % 20.00$         

Sulfate (SO 4
-2 ) EPA SW-846, Method 9036 0.1 ppm Saturated Paste 8.00$           

Total ASTM D1552 0.01 % 25.00$         

Total, Sulfate, Pyritic & Organic EPA 600/2-78-054, Method 3.2.6 0.01 % 25.00$         

Texture (Sand, Silt, Clay)

Mechanical Analysis ASTM D422 1 % 10.00$         Hydrometer

Total Organic Carbon (TOC) ASA Mono #9, 29-3.5.2.2 0.1 % 15.00$         

Very Fine Sand 0.01 % 5.00$           

2

++++

+

+ MgCa

Na
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Soil Analyses
PREPARATION LIST

PARAMETER METHOD REQUIRED PRICE COMMENTS

DETECTION

LIMIT

Water Holding Capacity

1/3 Bar (Field Capacity) EPA 600/2-78-054, Method 3.4.11 15.00$         USDA 60, Method 30

15 Bar (PWP) EPA 600/2-78-054, Method 3.4.11 15.00$         USDA 60, Method 31
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Trace Metals Information
· Trace Metals in a water matrix may determined as Dissolved, Total Recoverable, or Total.

· Dissolved  metals should be filtered through 0.45 µm filter then preserved in the field to a pH < 2 with Nitric Acid  (HNO3).

· Samples for Total Recoverable  metals should be preserved in the field to a pH < 2 with Nitric Acid  (HNO3).

· Samples for Total  metals should be preserved in the field to a pH < 2 with Nitric Acid  (HNO3).

· Digestions  are required for all Total  metals analyses and for Total Recoverable  analyses in drinking water if the Turbidity is > 1 NTU.

· Trace Metals in all other matrices are determined as Total  and digestions are required. 

· One digestion is required per sample independent of the number of metal analytes analyzed. 

· The digestion for Mercury analysis is included in the Mercury analytical method. 

· Sample containers may be plastic  or glass  but glass may contribute to elevated levels of Boron and/or Silicon.

· For Potable Water  sources, 1000 ml (1 Liter) of water is required for analysis.

· All other aqueous  sources require 250 - 500 mL of sample for analysis.

· At least 100 grams of soil, sludge. oil, or solvent must be submitted.

· For Lead in paint  analysis, 10 grams or 6 in2 of paint chips must be collected.

DIGESTIONS

HOLDING
METHOD COST PRESERVATION  TIME CONTAINER

EPA 200.2/SW-846 3005 $10.00 pH < 2, HNO3 180 Days 250 - 1000 mL
Nitric Acid

SM 3030 F./SW-846 3010 $15.00 pH < 2, HNO3 180 Days 250 - 1000 mL
Nitric Acid / Hydrochloric Acid

SW-846 3020 $15.00 pH < 2, HNO3 180 Days 250 mL
Nitric Acid / Hydrogen Peroxide

SW-846 3031 $35.00 N/A 180 Days 100 g Plastic
Potassium Permanganate / Sulfuric Acid / Nitric Acid / Hydrochloric Acid

SW-846 3050 $30.00 pH < 2, HNO3 180 Days 100 g Plastic
Nitric Acid / Sulfuric Acid

Bajo, Sixto, AnaChem Vol.50:649 $20.00 N/A 180 Days 100 g Plastic
Nitric Acid / Perchloric Acid / Hydrofluoric Acid

USDA Hdbk 60, Method 54A $15.00 N/A 180 Days 100 g PlasticPlant Digestion

Oil Digestion

MATRIX

Water Digestion

Water Digestion

Water Digestion
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Trace Metals Analyses
LIST

PARAMETER PRICE COMMENTS

Aluminum (Al) SM 3111D/SW-846 7020 1.0 mg/L [0.2] mg/L 0.10 mg/L 15.00$         X Flame AA (Nitrous)

EPA 200.9/SM 3113B 0.081 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Antimony (Sb) SM 3111B/SW-846 7040 1.0 mg/L 0.006 mg/L 0.00318 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.003 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Arsenic (As) SM 3114/SW-846 7061A 0.002 mg/L 0.05 mg/L 0.00318 mg/L 15.00$         X Hydride AA

EPA 200.9/SM 3113B 0.003 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.02 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Arsenic Speciation EPA 200.9 + SM 3114B 0.003 mg/L Not Established Not Established 50.00$         X ICP-MS + Hydride AA

(Includes As[III], As[V], and Total As)

Barium (Ba) SM 3111D/SW-846 7080A 1.0 mg/L 2.0 mg/L 0.005 mg/L 15.00$         X Flame AA (Nitrous)

EPA 200.9/SM 3113B 0.005 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.01 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Beryllium (Be) SM 3111B/SW-846 7040 mg/L 0.004 mg/L 0.001 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.0006 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.02 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Boron (B) SM 3111B/SW-846 1.0 mg/L Not Established Not Established 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.05 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.05 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)
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Cadmium (Cd) SW-846 7130 mg/L 0.005 mg/L 0.0001 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.00015 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.004 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Calcium (Ca) EPA 215.2/SM3500-Ca 1.0 mg/L Not Established Not Established 8.00$           X Titration

SM3111B/SW-846 7140 1.0 mg/L 10.00$         X Flame AA

EPA 200.7/SW-846 6010 0.02 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Chromium (Cr) SM3111B/SW-846 7190 0.10 mg/L 0.10 mg/L 0.001 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.001 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.01 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Chromium (Cr 6+ ) SM3500-Cr D. 0.01 mg/L mg/L mg/L 20.00$         X Holding time = 24 hours

Hexavalent Chromium Preservative = cool, 4°C

Chromium (Cr 3+ ) Calculation 0.01 mg/L mg/L mg/L 30.00$         X Cr 3+  = Total Cr - Cr 6+

Cobalt (Co) SM3111B/SW-846 7200 0.10 mg/L Not Established Not Established 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.01 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.01 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Copper (Cu) SM3111B/SW-846 7210 0.10 mg/L 1.3 mg/L 0.001 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.001 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.01 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Iron (Fe) SM3111B/SW-846 7380 0.10 mg/L 0.3 mg/L 0.01 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.001 mg/L 12.50$         X Furnace AA
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EPA 200.7/SW-846 6010 0.02 mg/L 10.00$         X Inductively Couple Plasma (ICP)

Iron - Ferrous form (Fe +2 ) SM 3500-Fe D. 0.10 mg/L Not Established Not Established 20.00$         X Spectrophotometric

Preservation  - HCl to pH < 2,  Cool, 4� C
Holding Time  - ASAP

Container  - 250 mL, P or G, No Headspace

Iron - Ferric form (Fe +3 ) SM 3500-Fe D. 0.10 mg/L Not Established Not Established 30.00$         X Fe 3+  = Total Fe - Fe 2+

Lead (Pb) SM3111B/SW-846 7420 0.5 mg/L 0.015 mg/L 0.00318 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.001 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.05 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Magnesium (Mg) SM350-Mg E. 1.0 mg/L Not Established Not Established 8.00$           X Tritation

SM3111B/SW-846 7450 1.0 mg/L 10.00$         X Flame AA

EPA 200.7/SW-846 6010 0.02 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Manganese (Mn) SM3111B/SW-846 7460 0.10 mg/L [0.05] mg/L 0.001 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.001 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.02 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Mercury (Hg) EPA 245.1/SM 3112B/EPA 7470A 0.0002 mg/L 0.002 mg/L 0.00064 mg/L 25.00$         X Cold Vapor AA (Aqueous)

EPA 245.5/EPA 7471A 0.001 mg/kg 30.00$         X Cold Vapor AA (Solid)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Holding Time  - 28 days

Molybdenum (Mo) SM3111B/SW-846 7480 0.10 mg/L mg/L mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.005 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.01 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

�  Inter-Mountain Laboratories, Inc. - 2006
SDWA = Safe Drinking Water Act
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Nickel (Ni) SM3111B/SW-846 7520 0.10 mg/L Not Established 0.02 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.005 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.01 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Potassium (K) SM3500-K D 1.0 mg/L Not Established 0.02 mg/L 8.00$           X Flame Photometer

SM3111B/SW-846 7610 1.0 mg/L 10.00$         X Flame AA

EPA 200.7/SW-846 6010 0.4 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Selenium (Se) SM 3114/SW-846 7742 0.002 mg/L 0.05 mg/L 0.001 mg/L 15.00$         X Hydride AA

EPA 200.9/SM 3113B 0.005 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.005 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 0.001 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Selenium Speciation EPA 270.3 0.001 mg/L Not Established Not Established 50.00$         X ICP-MS + Hydride AA

(Includes Se[IV], Se[VI], and Total Se)

Silver (Ag) SM3111B/SW-846 7760A 0.25 mg/L [0.1] mg/L 0.00318 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.001 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.01 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Sodium (Na) SM3500-Na D 1.0 mg/L Not Established Not Established 8.00$           X Flame Photometer

SM3111B/SW-846 7770 1.0 mg/L 10.00$         X Flame AA

EPA 200.7/SW-846 6010 0.02 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Strontium (Sr) SM3111B/SW-846 7780 0.5 mg/L Not Established Not Established 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.0005 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

�  Inter-Mountain Laboratories, Inc. - 2006
SDWA = Safe Drinking Water Act
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Thallium (Tl) SM3111B/SW-846 7840 0.5 mg/L 0.002 mg/L 0.00318 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.0015 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.2 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Tin (Sn) SM3111B/SW-846 7870 0.5 mg/L Not Established Not Established 10.00$         X Flame AA

EPA 200.9/SM 3113B mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Titanium (Ti) SM3111B/EPA 283.1 mg/L Not Established Not Established 10.00$         X Flame AA

EPA 200.9/SM 3113B mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Uranium (U) AnaChem Vol.28:1651 0.01 mg/L Not Established Not Established 25.00$         X Fluorometric / Phosphorescence

EPA 200.7/SW-846 6010 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Vanadium (V) SM3111B/SW-846 7910 mg/L Not Established Not Established 10.00$         X Flame AA

EPA 200.9/SM 3113B mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.01 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

Zinc (Zn) SM3111B/SW-846 7950 0.05 mg/L [5.0] mg/L 0.01 mg/L 10.00$         X Flame AA

EPA 200.9/SM 3113B 0.0005 mg/L 12.50$         X Furnace AA

EPA 200.7/SW-846 6010 0.005 mg/L 10.00$         X Inductively Couple Plasma (ICP)

EPA 200.8/SW-846 6020 mg/L 12.50$         X ICP-Mass Spectrometry (ICP-MS)

�  Inter-Mountain Laboratories, Inc. - 2006
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Trace Metals Summary
FLAME AA HYDRIDE AA FURNACE AA ICP ICP-MS OTHER

PARAMETER METHOD METHOD METHOD METHOD METHOD METHOD

Aluminum (Al) SM 3111D/SW-846 7020 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Antimony (Sb) SM 3111B/SW-846 7040 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Arsenic (As) SM 3114/SW-846 7061A EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020

Arsenic Speciation EPA 200.9 + SM 3114B

Barium (Ba) SM 3111D/SW-846 7080A EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Beryllium (Be) SM 3111B/SW-846 7040 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Boron (B) SM 3111B/SW-846 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Cadmium (Cd) SW-846 7130 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Calcium (Ca) SM3111B/SW-846 7140 EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020 EPA 215.2/SM3500-Ca
Chromium (Cr) SM3111B/SW-846 7190 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020

Chromium (Cr 6+ ) SM3500-Cr D.

Chromium (Cr 3+ ) Calculation
Cobalt (Co) SM3111B/SW-846 7200 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Copper (Cu) SM3111B/SW-846 7210 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Iron (Fe) SM3111B/SW-846 7380 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020

Iron - Ferrous form (Fe +2 ) SM 3500-Fe D.

Iron - Ferric form (Fe +3 ) SM 3500-Fe D.
Lead (Pb) SM3111B/SW-846 7420 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Magnesium (Mg) SM3111B/SW-846 7450 EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020 SM350-Mg E.
Manganese (Mn) SM3111B/SW-846 7460 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Mercury (Hg) EPA 200.8/SW-846 6020 EPA 245.1/SM 3112B/EPA 7470A

Solid EPA 245.5/EPA 7471A
Molybdenum (Mo) SM3111B/SW-846 7480 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Nickel (Ni) SM3111B/SW-846 7520 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Potassium (K) SM3111B/SW-846 7610 EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020 SM3500-K D
Selenium (Se) SM 3114/SW-846 7742 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020

Selenium Speciation EPA 270.3
Silver (Ag) SM3111B/SW-846 7760A EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Sodium (Na) SM3111B/SW-846 7770 EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020 SM3500-Na D
Strontium (Sr) SM3111B/SW-846 7780 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Thallium (Tl) SM3111B/SW-846 7840 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Tin (Sn) SM3111B/SW-846 7870 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Titanium (Ti) SM3111B/EPA 283.1 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020

Uranium (U) EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020 AnaChem Vol.28:1651
Vanadium (V) SM3111B/SW-846 7910 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020
Zinc (Zn) SM3111B/SW-846 7950 EPA 200.9/SM 3113B EPA 200.7/SW-846 6010 EPA 200.8/SW-846 6020

Hexavalent Chromium holding time = 24 hours, preservative = cool to 4°C

Ferrous Iron holding time = ASAP, preservative = HCl to pH < 2, ensure no headspace in sample container

Mercury holding time = 28 days

�  Inter-Mountain Laboratories, Inc. Version: 2006
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Organic Analysis Information
· The USEPA has established acceptable preservation techniques, holding times, and sample containers.  These are presented in the following tables.

· Inter-Mountain Laboratories will provide sample containers, labels, preservatives, chain of custody records, and sampling instructions.

· Inter-Mountain Laboratories utilizes and recommends EPA approved methods for all analyses.

· Alternative methods are available for non-compliance projects.

ACRONYMS / ABBREVIATIONS

DEFINITION APPLICATION

Comprehensive Environmental Restoration, Compensation, and Liability Act Also known as "Superfund".
Contract Laboratory Program Criteria to be utilized for "Superfund" projects.
Contract Required Detection Limit Reporting limits necessary for permit requirements.
Department of Environmental Quality State agency responsible for enforcement of environmental standards.
Diesel Range Organics Analysis to determine concentration of constituents normally present in diesel fuel.
Environmental Protection Agency Federal agency responsible for enforcement of environmental standards.
Environmental Site Assessment Review of real estate to determine potential environmental liability.
Gas Chromatograph Instrument used to analyze organic compounds.
Gas Chromatograph - Mass Spectrometer Instrument used to analyze organic compounds.
Gasoline Range Organics Analysis to determine concentration of constituents normally present in gasoline.
Infrared Spectrometer Instrument used to analyze organic compounds.
Maximum Contaminant Level Highest allowed concentration allowed under specific regulation (usually SDWA).
Method Detection Limit Minimum concentration at which reliable measurement is made.
milligrams/liter Concentration is parts per million or ppm.
micrograms/liter Concentration is parts per billion or ppb.
Material Safety Data Sheet Summary of physical, chemical, and safety information for a chemical.
National Pollution Discharge Elimination System Federal program to regulate and monitor discharges to receiving waters.
Public Water System Identification Unique number assigned to public water systems.
Purge and Trap Concentrator Instrument used to preconcentrate volatile organic compounds.
Quality Assurance/Quality Control Program and procedures to ensure reliability of data.
Resource Conservation and Recovery Act Federal program to regulate and monitor solid and hazardous wastes.
Safe Drinking Water Act Federal program to regulate potable water sources and distribution systems.
Toxicity Characteristic Leaching Procedure Federal guidelines to regulate solid waste disposal.
Montana Water Quality Standards State guidelines for discharge to Montana receiving waters.

RCRA
SDWA
TCLP

WQBVII

NPDES

QA/QC

PWSID
P&T

mg/L
µg/L or ug/L

MSDS

GC-MS

IR
MCL
MDL

GRO

ACRONYM /

CERCLA

ABBREVIATION

GC

CRDL
DEQ

EPA
ESA

DRO

CLP
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Trace Organics Information
· The Safe Drinking Water Act identifies parameters to be tested, frequency of testing, maximum concentrations and methods to be used.

· Multiple phases of the Safe Drinking Water Act (SDWA) have been enacted, each with specific parameters to be monitored..

· The SDWA lists both primary (regulated - health related) and secondary (unregulated - aesthetic) parameters.

· Most organic analyses for SDWA compliance are identified by method numbers in the 500 series (e.g. Method 524.2 - Volatile Organics).

· The Clean Water Act (CWA) identifies parameters to be tested and methods to be used.

· National Pollution Discharge Elimination System (NPDES) permits for wastewater discharge are industry and site specific.

· NPDES permits identify parameters to be tested, frequency of testing, and maximum concentrations .

· Most organic analyses for NPDES compliance are identified by method numbers in the 600 series (e.g. Method 624 - Volatile Organics).

· The Resource Conservation and Recovery Act (RCRA) identifies parameters to be tested and methods to be used.

· Most organic analyses for RCRA compliance are identified by method numbers in the 8000 series (e.g. Method 8260 - Volatile Organics).

· Most analyses under CERCLA (or Superfund) utilize RCRA analyses.

· Sample containers must be glass  to reduce contamination from plasticizers used in manufacturing of plastic bottles.

· Most semivolatile analyses have a 7 day holding time to extraction then a 40 day limit to completion of analysis.

· Many analytical methods include extraction procedures and therefore do not require that one of the following be performed in addition.

· The cost of extractions is included in the analytical pricing.  This explains small price differences between matrices for the same analysis.

EXTRACTIONS

HOLDING
METHOD ID PRESERVATION  MATRIX TIME CONTAINER

Separatory Funnel Liquid-Liquid Extraction Method 3510C (SW-846) Water 7 Days 1000 mL

Continuous Liquid-Liquid Extraction Method 3520C (SW-846) Water 7 Days 1000 mL

Solid Phase Extraction (SPE) Method 3535 (SW-846) Water 7 Days 1000 mL

Soxhlet Extraction Method 3540C (SW-846) Solid 14 Days 60 g

Ultrasonic Extraction Method 3550B (SW-846) Solid 14 Days 60 g

Supercritical Fluid Extraction of TPH Method 3560 (SW-846) Solid 14 Days 60 g

Supercritical Fluid Extraction of PAH Method 3561 (SW-846) Solid 14 Days 60 g

Waste Dilution Method 3580A (SW-846) Solid 14 Days 60 g

Waste Dilution for Volatile Organics Method 3585 (SW-846) Solid 14 Days 60 g

VOC©s in Solids Using Headspace Analysis Method 5021 (SW-846) Solid 14 Days 60 g

Purge-and-Trap for Aqueous Samples Method 5030B (SW-846) Water 14 Days 2 x 40 mL

Purge-and-Trap for Soil and Waste Samples Method 5035 (SW-846) Solid 14 Days 60 gCool, 4� C

Cool, 4� C

Cool, 4� C

Cool, 4� C

Cool, 4� C

Cool, 4� C

Cool, 4� C

Cool, 4� C, HCl to pH < 2

Cool, 4� C

Cool, 4� C
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTS

Volatile Organics EPA 601 Bromodichloromethane 1,2-Dichlorobenzene trans-1,3-Dichloropropene 100.00$         WATER

"Purgeable Hydrocarbons" Bromoform 1,3-Dichlorobenzene Methylene chloride Preservation  - Cool, HCl to pH<2

Bromomethane 1,4-Dichlorobenzene 1,1,2,2-Tetrachloroethane Holding Time  - 14 Days
Carbon Tetrachloride Dichlorodifluoromethane Tetrachloroethene Container  - 2 x 40 mL, G

This method is specifically Chlorobenzene 1,1-Dichloroethane 1,1,1-Trichloroethane

designated for Municipal and Chloroethane 1,2-Dichloroethane 1,1,2-Trichloroethane

Industrial Wastewater analyses 2-Chloroethyl vinyl ether 1,1-Dichloroethene Trichloroethane

Chloroform trans-1,2-Dichloroethene Trichlorofluoromethane

Chloromethane 1,2-Dichloropropane Vinyl chloride

Dibromochloromethane cis-1,3-Dichloropropene

Volatile Organics EPA 8015B Acetone 1,4-Dioxane Methyl isobutyl ketone (MIBK) 100.00$         WATER

"Nonhalogenated Organics Using GC/FID" Acetonitrile Ethanol n-Nitroso-di-n-butylamine Preservation  - Cool, HCl to pH<2

Acrolein Ethyl acetate Paraldehyde Holding Time  - 14 Days
Acrylonitrile Ethylene glycol 2-Pentanone Container  - 2 x 40 mL, G

This method is specifically Allyl alcohol Ethylene oxide 2-Picoline

designated for aqueous 1-Butanol (n-Butyl alcohol) Isobutyl alcohol 1-Propanol SOIL/ WASTE

and solid waste samples t-Butyl alcohol Isopropyl alcohol Propionitrile (ethyl cyanide) Preservation  - Cool

Crotonaldehyde Methanol Pyridine Holding Time  - 14 Days

Diethyl ether Methyl ethyl ketone (MEK) o-Toluidine Container  - 60 g, G

Volatile Organics EPA 502.2 (Rev 2.1) Benzene 1,2-Dichlorobenzene Naphthalene 150.00$         WATER

"Volatile Organic Compounds in Water by Bromobenzene 1,3-Dichlorobenzene n-Propylbenzene Preservation  - Cool, HCl to pH<2

Purge and Trap GC with PID and ELCD in Series" Bromochloromethane 1,4-Dichlorobenzene Styrene Holding Time  - 14 Days
Bromodichloromethane Dichlorodifluoromethane 1,1,1,2-Tetrachloroethane Container  - 2 x 40 mL, G

Bromoform 1,1-Dichloroethane 1,1,2,2-Tetrachloroethane

Bromomethane 1,2-Dichloroethane Tetrachloroethene

n-Butylbenzene 1,1-Dichloroethene Toluene

sec-Butylbenzene cis-1,2-Dichloroethene 1,2,3-Trichlorobenzene

This method is specifically tert-Butylbenzene trans-1,2-Dichloroethene 1,2,4-Trichlorobenzene

designated for Drinking Water Carbon tetrachloride 1,2-Dichloropropane 1,1,1-Trichloroethane

samples for SDWA compliance Chlorobenzene 1,3-Dichloropropane 1,1,2-Trichloroethane

Chloroethane 2,2-Dichloropropane Trichloroethene

Chloroform 1,1-Dichloropropene Trichlorofluoromethane

Chloromethane cis-1,3-Dichloropropene 1,2,3-Trichloropropane

2-Chlorotoluene trans-1,3-Dichloropropene 1,2,4-Trimethylbenzene

4-Chlorotoluene Ethylbenzene 1,3,5-Trimethylbenzene

Dibromochloromethane Hexachlorobutadiene Vinyl chloride

1,2-Dibromo-3-chloropropane Isopropylbenzene o-Xylene
1,2-Dibromoethane 4-Isopropyltoluene m-Xylene
Dibromomethane Methylene chloride p-Xylene

ANALYTES

METHOD

NAME ID
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Volatile Organics EPA 602 Benzene 1,4-Dichlorobenzene 90.00$           WATER

"Purgeable Aromatics" Chlorobenzene Ethylbenzene Preservation  - Cool, HCl to pH<2

This method is designed 1,2-Dichlorobenzene Toluene Holding Time  - 14 Days
for wastewater analyses 1,3-Dichlorobenzene Container  - 2 x 40 mL, G

Volatile Organics EPA 8021B Allyl chloride Chloromethane Ethylbenzene 125.00$         WATER

"Aromatics and Halogenated Volatiles by Gas Benzene 4-Chlorotoluene Hexachlorobutadiene Preservation  - Cool, HCl to pH<2

Chromatography Using PID and/or ELCD" Benzyl chloride 1,2-Dibromo-3-chloropropane Methylene chloride Holding Time  - 14 Days
Bis(2-chloroisopropyl)ether 1,2-Dibromoethane Naphthalene Container  - 2 x 40 mL, G

Bromoacetone Dibromomethane Styrene

Bromobenzene 1,2-Dichlorobenzene 1,1,1,2-Tetrachloroethane SOIL/ WASTE

Bromochloromethane 1,3-Dichlorobenzene 1,1,2,2-Tetrachloroethane Preservation  - Cool

This method is specifically Bromodichloromethane 1,4-Dichlorobenzene Tetrachloroethene Holding Time  - 14 Days

designated for aqueous Bromoform Dichlorodifluoromethane Toluene Container  - 60 g, G

and solid waste samples Bromomethane 1,1-Dichloroethane 1,2,4-Trichlorobenzene

Carbon tetrachloride 1,2-Dichloroethane 1,1,1-Trichloroethane

Chlorobenzene 1,1-Dichloroethene 1,1,2-Trichloroethane

Chlorodibromomethane cis-1,2-Dichloroethene Trichloroethene

Chloroethane trans-1,2-Dichloroethene Trichlorofluoromethane

2-Chloroethanol 1,2-Dichloropropane 1,2,3-Trichloropropane

2-Chloroethyl vinyl ether 1,3-Dichloro-2-propanol Vinyl chloride

Chloroform cis-1,3-Dichloropropene o-Xylene

2-Chloromethyl methyl ether trans-1,3-Dichloropropene m-Xylene

Chloroprene Epichlorohydrin p-Xylene

Semivolatile Organics EPA 504 (Rev 1.1) 1,2-Dibromoethane (EDB) 150.00$         WATER

"EDB , DBCP, and 123TCP in Water by 1,2-Dibromo-3-chloropropane (DBCP) Preservation  - Cool, HCl to pH<2

Microextraction and Gas Chromatography " 1,2,3-Trichloropropane (123TCP) Holding Time  - 14 Days
Container  - 2 x 40 mL, G

This method is specifically

designated for Drinking Water

samples for SDWA compliance

Semivolatile Organics EPA 604 4-Chloro-3-methylphenol 2-Nitrophenol 150.00$         Preservation  - Cool, 4� C

"Phenols" 2-Chlorophenol 4-Nitrophenol 80mg Na2S2O3 per Liter of sample

2,4-Dichlorophenol Pentachlorophenol if residual chlorine present
2,4-Dimethylphenol Phenol Holding Time  - 7 Days

This method is specifically 2,4-Dinitrophenol 2,4,6-Trichlorophenol Container  - 1 Liter, G

designated for Municipal and 2-Methyl-4,6-dinitrophenol

Industrial Wastewater analyses
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Semivolatile Organics EPA 8041 4-Chloro-3-methylphenol 2,4-Dinitrophenol Pentachlorophenol 150.00$         Preservation  - Cool, 4� C

"Phenols by Gas Chromatography" 2-Chlorophenol 2-Methyl-4,6-dinitrophenol Phenol 80mg Na2S2O3 per Liter of sample

2-Cyclohexyl-4,6-dinitrophenol2-Methylphenol (o-Cresol) 2,3,4,5-Tetrachlorophenol if residual chlorine present
2,4-Dichlorophenol 3-Methylphenol (m-Cresol) 2,3,4,6-Tetrachlorophenol Holding Time  - 7 Days

This method is specifically 2,6-Dichlorophenol 4-Methylphenol (p-Cresol) 2,3,5,6-Tetrachlorophenol Container  - 1 Liter, G

designated for aqueous 2,4-Dimethylphenol 2-Nitrophenol 2,4,5-Trichlorophenol

and solid waste samples Dinoseb (DNBP) 4-Nitrophenol 2,4,6-Trichlorophenol

Semivolatile Organics EPA 505 (Rev 2.1) Alachlor Heptachlor Epoxide Aroclor 1016 175.00$         WATER

"Analysis of Organoalide Pesticides Aldrin Hexachlorobenzene Aroclor 1221 Preservation  - Cool, 4� C
and PCB Products in Water by Atrazine Hexachlorocyclopentadiene Aroclor 1232 80mg Na2S2O3 per Liter of sample

Microextraction and Gas Chromatography " Chlorodane Lindane (g-BHC) Aroclor 1242 Holding Time  - 7 Days

alpha-Chlorodane Methoxychlor Aroclor 1248 Container  - 2 x 40 mL, G

This method is specifically gamma-Chlorodane cis-Nonachlor Aroclor 1254

designated for Drinking Water Dieldrin trans-Nonachlor Aroclor 1260

samples for SDWA compliance Endrin Simazine

Heptachlor Toxaphene

Semivolatile Organics EPA 608 Aldrin Dieldrin PCB-1016 175.00$         Preservation  - Cool, 4� C

"Organichlorine Pesticides and PCBs" a-BHC Endosulfan I PCB-1221 Na2S2O3 if residual chlorine present

b-BHC Endosulfan II PCB-1232 Holding Time  - 7 Days
d-BHC Endosulfan sulfate PCB-1242 Container  - 1 Liter, G

This method is specifically g-BHC Eldrin PCB-1248

designated for Municipal and Chlorodane Endrin aldehyde PCB-1254

Industrial Wastewater analyses 4,4©-DDD Heptachlor PCB-1260

4,4©-DDE Heptachlor epoxide PCB-1262

4,4©-DDT Toxaphene

Semivolatile Organics EPA 8081A Aldrin 4,4©-DDD Endrin aldehyde 190.00$         Preservation  - Cool, 4� C

"Organochlorine Pesticides by Gas Chromatography" a-BHC 4,4©-DDE Endrin ketone 80mg Na2S2O3 per Liter of sample

b-BHC 4,4©-DDT Heptachlor if residual chlorine present
d-BHC Diallate Heptachlor epoxide Holding Time  - 7 Days

g-BHC (Lindane) Dieldrin Hexachlorobenzene Container  - 1 Liter, G

This method is specifically Chlorobenzilate Endosulfan I Hexachlorocyclopentadiene

designated for aqueous a-Chlorodane Endosulfan II Isodrin

and solid waste samples g-Chlorodane Endosulfan sulfate Methoxychlor

Chlorodane Eldrin Toxaphene
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Semivolatile Organics EPA 8082 PCB-1016 150.00$         Preservation  - Cool, 4� C

"PCBs by Gas Chromatography" PCB-1221 Na2S2O3 if residual chlorine present

PCB-1232 Holding Time  - 7 Days
PCB-1242 Container  - 1 Liter, G

This method is specifically PCB-1248 SOIL/ WASTE

designated for aqueous PCB-1254 Preservation  - Cool, 4� C

and solid waste samples PCB-1260 Holding Time  - 14 Days

PCB-1262 Container  - 60 g, G

Semivolatile Organics EPA 610 Acenaphthene Chrysene 175.00$         Preservation  - Cool, 4� C

"Polynuclear Aromatic Hydrocarbons" Acenaphthylene Dibenzo(a,h)anthracene 80mg Na2S2O3 per Liter of sample

Anthracene Fluoranthene if residual chlorine present
Benzo(a)anthracene Fluorene Holding Time  - 7 Days

This method is specifically Benzo(a)pyrene Ideno(1,2,3-cd)pyrene Container  - 1 Liter, G

designated for Municipal and Benzo(b)fluoranthene Napthalene

Industrial Wastewater analyses Benzo(g,h,I)perylene Phenanthrene

Benzo(k)fluoranthene Pyrene

Semivolatile Organics EPA 8100 Acenaphthene Benzo(g,h,I)perylene Dibenzo(a,i)pyrene 200.00$         Preservation  - Cool, 4� C

"Polynuclear Aromatic Hydrocarbons" Acenaphthylene Chrysene Fluoranthene Na2S2O3 if residual chlorine present

Anthracene Dibenz(a,h)acridine Fluorene Holding Time  - 7 Days
Benzo(a)anthracene Dibenz(a,j)acridine Ideno(1,2,3-cd)pyrene Container  - 1 Liter, G

Benzo(a)pyrene Dibenzo(a,h)anthracene 3-Methylcholanthrene SOIL/ WASTE

This method is specifically Benzo(b)fluoranthene 7H-Dibenzo(c,g)carbazole Napthalene Preservation  - Cool, 4� C

designated for aqueous Benzo(j)fluoranthene Dibenzo(a,e)pyrene Phenanthrene Holding Time  - 14 Days

and solid waste samples Benzo(k)fluoranthene Dibenzo(a,h)pyrene Pyrene Container  - 60 g, G

Semivolatile Organics EPA 612 2-Chloronaphthalene 150.00$         Preservation  - Cool, 4� C

"Chlorinated Hydrocarbons" 1,2-Dichlorobenzene Holding Time  - 7 Days

1,3-Dichlorobenzene Container  - 1 Liter, G
1,4-Dichlorobenzene

This method is specifically Hexachlorobenzene

designated for Municipal and Hexachlorobutadiene

Industrial Wastewater analyses Hexachlorocyclopentadiene

Hexachloroethane

1,2,4-Trichlorobenzene
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Semivolatile Organics EPA 8121 Benzal chloride a-Hexachlorocyclohexane (a-BHC) 200.00$         Preservation  - Cool, 4� C

"Chlorinated Hydrocarbons" Benzotrichloride b-Hexachlorocyclohexane (b-BHC) Holding Time  - 7 Days

Benzyl chloride d-Hexachlorocyclohexane (d-BHC) Container  - 1 Liter, G
2-Chloronaphthalene g-Hexachlorocyclohexane (g-BHC)

1,2-Dichlorobenzene Hexachlorocyclopentadiene SOIL/ WASTE

This method is specifically 1,3-Dichlorobenzene Hexachloroethane 1,2,3,5-Tetrachlorobenzene Preservation  - Cool, 4� C

designated for aqueous 1,4-Dichlorobenzene Pentachlorobenzene 1,2,3-Trichlorobenzene Holding Time  - 14 Days

and solid waste samples Hexachlorobenzene 1,2,3,4-Tetrachlorobenzene 1,2,4-Trichlorobenzene Container  - 60 g, G

Hexachlorobutadiene 1,2,4,5-Tetrachlorobenzene 1,3,5-Trichlorobenzene

Semivolatile Organics EPA 515 (Rev 4.0) Acifluorfen Dichlorprop 225.00$         
"Determination of Chlorinated Acids in Water Bentazon Dinoseb Preservation  - Cool, 4� C, HgCl2
by Gas Chromatography  with ECD" 2,4-D 5-Hydroxydicamba 80mg Na2S2O3 per Liter of sample

2,4-DB Pentachlorophenol Holding Time  - 7 Days

This method is specifically Dacthal Picloram Container  - 2 x 40 mL, G

designated for Drinking Water Dicamba 2,4,5-T

samples for SDWA compliance 3,5-Dichlorobenzoic acid 2,4,5-TP (Silvex)

Semivolatile Organics EPA 615 2,4-D 190.00$         Preservation  - Cool, 4� C

"Determination of Chlorinated Herbicides in Dalapon Holding Time  - 7 Days

Municipal and Industrial Wastewater" 2,4-DB Container  - 1 Liter, G
Dicamba

This method is specifically Dichlorprop

designated for Municipal and Dinoseb

Industrial Wastewater analyses MCPA

MCPP

2,4,5-T

2,4,5-TP (Silvex)

Semivolatile Organics EPA 8151A 2,4-D Dinoseb 225.00$         Preservation  - Cool, 4� C

"Chlorinated Herbicides by GC using Methylation 2,4-DB MCPA Holding Time  - 7 Days

or PFB Derivatization" 2,4,5-T MCPP Container  - 1 Liter, G
2,4,5-TP (Silvex) 4-Nitrophenol SOIL/ WASTE

This method is specifically Dalapon Pentachlorophenol Preservation  - Cool, 4� C

designated for aqueous Dicamba Holding Time  - 14 Days

and solid waste samples Dichlorprop Container  - 60 g, G
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Volatile Organics EPA 524.2 (Rev 4.1) Acetone 1,3-Dichlorobenzene Methylmethacrylate 275.00$         WATER

"Purgeable Organic Compounds in Water by Acrylonitrile P 1,4-Dichlorobenzene 4-Methyl-2-pentanone Preservation  - Cool, HCl to pH<2

Capillary Column Gas Chromatography/ Allyl chloride trans-1,4-Dichloro-2-butene Methyl-tert-butyl ether Holding Time  - 14 Days

Mass Spectrometry" P Benzene Dichlorodifluoromethane Naphthalene Container  - 2 x 40 mL, G

Bromobenzene 1,1-Dichloroethane Nitrobenzene

Bromochloromethane P 1,2-Dichloroethane 2-Nitropropane

T Bromodichloromethane P 1,1-Dichloroethene Pentachloroethane

This method is specifically T Bromoform P cis-1,2-Dichloroethene Propionitrile

designated for Drinking Water Bromomethane P trans-1,2-Dichloroethene n-Propylbenzene

samples for SDWA compliance 2-Butanone P 1,2-Dichloropropane P Styrene

n-Butylbenzene 1,3-Dichloropropane 1,1,1,2-Tetrachloroethane

sec-Butylbenzene 2,2-Dichloropropane 1,1,2,2-Tetrachloroethane

tert-Butylbenzene 1,1-Dichloropropene Tetrachloroethene

Not all analytes Carbon Disulfide 1,1-Dichloropropanone Tetrahydrofuran

are routinely reported P Carbon Tetrachloride cis-1,3-Dichloropropene P Toluene

Chloroacetonitrile trans-1,3-Dichloropropene 1,2,3-Trichlorobenzene

P Chlorobenzene Diethyl ether P 1,2,4-Trichlorobenzene

1-Chlorobutane P Ethylbenzene P 1,1,1-Trichloroethane T = Trihalomethanes

Chloroethane Ethyl methacrylate P 1,1,2-Trichloroethane P = Primary SDWA Contaminants

T Chloroform Hexachlorobutadiene P Trichloroethene

Chloromethane Hexachloroethane Trichlorofluoromethane

2-Chlorotoluene 2-Hexanone 1,2,3-Trichloropropane

4-Chlorotoluene Isopropylbenzene 1,2,4-Trimethylbenzene

T Dibromochloromethane 4-Isopropyltoluene 1,3,5-Trimethylbenzene

P 1,2-Dibromo-3-chloropropane Methacrylonitrile P Vinyl chloride

1,2-Dibromoethane Methylacrylate P o-Xylene

Dibromomethane P Methylene chloride P m-Xylene

P 1,2-Dichlorobenzene Methyl iodide P p-Xylene

Volatile Organics EPA 624 Benzene 1,2-Dichlorobenzene Methylene chloride 250.00$         WATER

"Purgeables" Bromodichloromethane 1,3-Dichlorobenzene Ethylbenzene Preservation  - Cool, HCl to pH<2

Bromoform 1,4-Dichlorobenzene 1,1,2,2-Tetrachloroethane Holding Time  - 14 Days

Bromomethane 1,1-Dichloroethane Tetrachloroethene Container  - 2 x 40 mL, G

This method is specifically Carbon Tetrachloride 1,2-Dichloroethane Toluene

designated for Municipal and Chlorobenzene 1,1-Dichloroethene 1,1,1-Trichloroethane

Industrial Wastewater analyses Chloroethane trans-1,2-Dichloroethene 1,1,2-Trichloroethane

Chloroform 1,2-Dichloropropane Trichloroethene

Not all analytes Chloromethane cis-1,3-Dichloropropene Trichlorofluoromethane

are routinely reported Dibromochloromethane trans-1,3-Dichloropropene Vinyl chloride
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Volatile Organics EPA 8260B Acetone 1,3-Dichlorobenzene 4-Methyl-2-pentanone (MIBK) 275.00$         WATER

"Volatile Organic Compounds by Acetonitrile 1,4-Dichlorobenzene Naphthalene Preservation  - Cool, HCl to pH<2

Gas Chromatography/Mass Spectrometry (GC/MS)" Acrolein cis-1,4-Dichloro-2-butene Nitrobenzene Holding Time  - 14 Days

Acrylonitrile trans-1,4-Dichloro-2-butene 2-Nitropropane Container  - 2 x 40 mL, G

Allyl alcohol Dichlorodifluoromethane n-Nitroso-di-n-butylamine

This method is specifically Allyl chloride 1,1-Dichloroethane Paraldehyde SOIL/ WASTE

designated for aqueous Benzene 1,2-Dichloroethane Pentachloroethane Preservation  - Cool

and solid waste samples Benzyl chloride 1,1-Dichloroethene 2-Pentanone Holding Time  - 14 Days

Bis(2-chloroethyl)sulfide trans-1,2-Dichloroethene 2-Picoline Container  - 60 g, G

Bromoacetone 1,2-Dichloropropane 1-Propanol

Not all analytes Bromochloromethane 1,3-Dichloro-2-propanol 2-Propanol

are routinely reported Bromodichloromethane cis-1,3-Dichloropropene Propargyl alcohol

Bromoform trans-1,3-Dichloropropene � -Propiolactone

Bromomethane 1,2,3,4-Dipoxybutane Propionitrile (ethyl cyanide)

n-Butanol Diethyl ether n-Propylamine

2-Butanone (MEK) 1,4-Dioxane Pyridine

t-Butylalcohol Epichlorohydrin Styrene

Carbon Disulfide Ethanol 1,1,1,2-Tetrachloroethane

Carbon Tetrachloride Ethyl acetate 1,1,2,2-Tetrachloroethane

Chloral hydrate Ethylbenzene Tetrachloroethene

Chlorobenzene Ethylene oxide Toluene

Chlorodibromomethane Ethyl methacrylate o-Toluidine

Chloroethane Hexachlorobutadiene 1,2,4-Trichlorobenzene

2-Chloroethanol Hexachloroethane 1,1,1-Trichloroethane

2-Chloroethyl vinyl ether 2-Hexanone 1,1,2-Trichloroethane

Chloroform 2-Hydroxypropionitrile Trichloroethene

Chloromethane Iodomethane Trichlorofluoromethane

Chloroprene Isobutyl alcohol 1,2,3-Trichloropropane

3-Chloropropionitrile Isopropylbenzene Vinyl acetate

Crotonaldehyde Malononitrile Vinyl chloride

1,2-Dibromo-3-chloropropane Methacrylonitrile o-Xylene

1,2-Dibromoethane Methanol m-Xylene

Dibromomethane Methylene chloride p-Xylene

1,2-Dichlorobenzene Methyl methacrylate
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Semivolatile Organics EPA 525.2 (Rev 1.0) Acenaphthylene Diethylphthalate Metribuzin 325.00$         WATER

"Determination of Organic Compounds in Alachlor Di(2-ethylhexyl)adipate Mevinphos Preservation  - Cool, HCl to pH<2
Drinking Water by Liquid-Solid Extraction and Aldrin Di(2-ethylhexyl)phthalate MGK 264 Na2S2O3 if residual chlorine present

Gas Chromatography/Mass Spectrometry" Ametryn Dimethylphthalate Molinate Holding Time  - 7 Days

Anthracene 2,4-Dinitrotoluene Napropamide Container  - 1 Liter, amber glass

Atraton 2,6-Dinitrotoluene Norflurazon

Atrazine Diphenamid Octachlorobiphenyl

This method is specifically Benzo(a)anthracene Disulfoton Pebulate

designated for Drinking Water Benzo(b)fluoranthene Disulfoton sulfoxide Pentachlorobiphenyl

samples for SDWA compliance Benzo(k)fluoranthene Disulfoton sulfone Pentachlorophenol

Benzo(a)pyrene Endosulfan I Phenanthrene

Benzo(g,h,I)perylene Endosulfan II cis-Permethrin

Bromacil Endosulfan sulfate trans-Permethrin

Not all analytes Butachlor Endrin Prometon

are routinely reported Butylate Endrin aldehyde Prometryn

Butylbenzylphthalate EPTC Pronamide

Carboxin Ethoprop Propachlor

alpha-Chlorodane Etridiazole Propazine

gamma-Chlorodane Fenamiphos Pyrene

trans-Nonachlor Fenarimol Simazine

Chlorneb Fluorene Simetryn

Chlorobenzilate Fluridone Stirophos

Chloropham Heptachlor Tebuthiuron

Chlorothalonil Heptachlor epoxide Terbacil

Chlorpyrifos Heptachlorobiphenyl Terbufos

2-Chlorobiphenyl Hexachlorobenzene Terbutryn

Chrysene Hexachlorobiphenyl 2,2©,4,4©-Tetrachlorobiphenyl

Cyanazine a-Hexachlorocyclohexane Toxaphene

Cycloate b-Hexachlorocyclohexane Triademefon

Dacthal (DCPA) d-Hexachlorocyclohexane 2,4,5-Trichlorobiphenyl

4,4©-DDD Hexachlorocyclopentadiene Trifluralin

4,4©-DDE Hexazinone Vernolate

4,4©-DDT Ideno(1,2,3-cd)pyrene Aroclor 1016

Diazinon Isophorone Aroclor 1221

Dibenz(a,h)anthracene Lindane (g-BHC) Aroclor 1232

Di-n-butylphthalate Merphos Aroclor 1242

2,3-Dichlorobiphenyl Methoxychlor Aroclor 1248

Dichlorvos Methyl paraoxon Aroclor 1254

Dieldrin Metolachlor Aroclor 1260
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Semivolatile Organics EPA 625 B Acenaphthene B 4,4©-DDE B Hexachlorobutadiene 300.00$         WATER

"Base/Neutrals and Acids" B Acenaphthylene B 4,4©-DDT B Hexachloroethane Preservation  - Cool, 4� C
B Aldrin B Dibenzo(a,h)anthracene B Ideno(1,2,3-cd)pyrene Na2S2O3 if residual chlorine present
B Anthracene B Di-n-butylphthalate B Isophorone Holding Time  - 7 Days
B Benzo(a)anthracene B 1,2-Dichlorobenzene A 2-Methyl-4,6-dinitrophenol Container  - 1 Liter, amber glass
B Benzo(b)fluoranthene B 1,3-Dichlorobenzene B Naphthalene
B Benzo(k)fluoranthene B 1,4-Dichlorobenzene B Nitrobenzene

This method is specifically B Benzo(a)pyrene B 3,3©-Dichlorobenzidine A 2-Nitrophenol

designated for Municipal and B Benzo(g,h,I)perylene A 2,4-Dichlorophenol A 4-Nitrophenol

Industrial Wastewater analyses B Benzyl butyl phthalate B Dieldrin B n-Nitrosodi-n-propylamine
B b-BHC B Diethylphthalate B PCB 1016
B d-BHC A 2,4-Dimethylphenol B PCB 1221 A  = Acid Extractables
B Bis(2-chloroethyl)ether B Dimethylphthalate B PCB 1232 B  = Base/Neutral Extractables

Not all analytes B Bis(2-chloroethoxy)methaneB 2,4-Dinitrotoluene B PCB 1242

are routinely reported B Bis(2-ethylhexyl)adipate B 2,6-Dinitrotoluene B PCB 1248
B Bis(2-chloroisopropyl)ether A 2,4-Dinitrophenol B PCB 1254
B 4-Bromophenyl phenyl etherB Di-n-octylphthalate B PCB 1260
B Chlorodane B Endosulfan sulfate A Pentachlorophenol
A 4-Chloro-3-methylphenol B Endrin aldehyde B Phenanthrene
B 4-Chloronaphthalene B Fluoranthene A Phenol
A 2-Chlorophenol B Fluorene B Pyrene
B 4-Chlorophenyl phenyl etherB Heptachlor B Toxaphene
B Chrysene B Heptachlor epoxide B 1,2,4-Trichlorobenzene
B 4,4©-DDD B Hexachlorobenzene A 2,4,6-Trichlorophenol
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Semivolatile Organics EPA 8270C Acenaphthene Dichlone 3-Methylphenol (m-Cresol) 375.00$         WATER

"Semivolatile Organic Compounds by Acenaphthylene 1,2-Dichlorobenzene 4-Methylphenol (p-Cresol) Preservation  - Cool, 4� C

Gas Chromatography/Mass Spectrometry (GC/MS)" Acetophenone 1,3-Dichlorobenzene Mevinphos Holding Time  - 7 Days

2-Acetylaminofluorene 1,4-Dichlorobenzene Mexacarbate Container  - 1 Liter, G

1-Acetyl-2-thiourea 3,3©-Dichlorobenzidine Mirex

Aldrin 2,4-Dichlorophenol Monocrotophos SOIL/ WASTE

2-Aminoanthraquinone 2,6-Dichlorophenol Naled Preservation  - Cool, 4� C

This method is specifically Aminoazobenzene Dichlorovos Naphthalene Holding Time  - 14 Days

designated for aqueous 4-Aminobiphenyl Dicrotophos 1,4-Naphthoquinone Container  - 60 g, G

and solid waste samples 3-Amino-9-ethylcarbazole Dieldrin 1-Naphthylamine

Anilazine Diethyl phthalate 2-Naphthylamine

Aniline Diethylstilbestrol Nicotine

Not all analytes o-Anisidine Diethyl sulfate 5-Nitroacenaphthene

are routinely reported Anthracene Dihydrosaffrole 2-Nitroaniline

Aramite Dimethoate 3-Nitroaniline

Aroclor 1016 3,3©-Dimethoxybenzidine 4-Nitroaniline

Aroclor 1221 Dimethylaminoazobenzene 5-Nitro-o-anisidine

Aroclor 1232 7,12-Dimethylbenz(a)-anthraceneNitrobenzene

Aroclor 1242 3,3©-Dimethylbenzidine 4-Nitrobiphenyl

Aroclor 1248 a,a-Dimethylphenethylamine Nitrofen

Aroclor 1254 2,4-Dimethylphenol 2-Nitrophenol

Aroclor 1260 Dimethyl phthalate 4-Nitrophenol

Azinphos-methyl 1,2-Dinitrobenzene 5-Nitro-o-toluene

Barban 1,3-Dinitrobenzene Nitroquinoline-1-oxide

Benzidine 1,4-Dinitrobenzene n-Nitrosodi-n-butylamine

Benzoic acid 4,6-Dinitro-2-methylphenol n-Nitrosodiethylamine

Benz(a)anthracene 2,4-Dinitrophenol n-Nitrosodimethylamine

Benzo(b)fluoranthene 2,4-Dinitrotoluene n-Nitrosomethylethylamine

Benzo(k)fluoranthene 2,6-Dinitrotoluene n-Nitrosodiphenylamine

Benzo(g,h,I)perylene Dinocap n-Nitrosodi-n-propylamine

Benzo(a)pyrene Dinoseb n-Nitrosomorpholine

p-Benzoquinone Dioxathion n-Nitrosopiperidine

Benzyl alcohol Diphenylamine n-Nitrosopyrrolidine

a-BHC 5,5-Diphenylhydantoin Octamethyl pyrophosphoramide

b-BHC 1,2-Diphenylhydrazine 4,4©-Oxydianiline

d-BHC Di-n-octyl phthalate Parathion

g-BHC (Lindane) Disulfoton Pentachlorobenzene

Bis(2-chloroethoxy)methane Endosulfan I Pentachloronitrobenzene

Bis(2-chloroethyl)ether Endosulfan II Pentachlorophenol

Bis(2-chloroisopropyl)ether Endosulfan sulfate Phenacetin
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Organic Analyses
ANALYSIS LIST

PRICE COMMENTSANALYTES

METHOD

NAME ID

Bis(2-ethylhexyl)phthalate Endrin Phenanthrene
Semivolatile Organics EPA 8270C 4-Bromophenyl phenyl ether Endrin aldehyde Phenobarbital

continued Bromoxynil Endrin ketone Phenol

Butyl benzyl phthalate EPN 1,4-Phenylenediamine

Captafol Ethion Phorate

Captan Ethyl carbamate Phosalone

Carbaryl Ethyl methanesulfonate Phosmet

Carbofuran Famphur Phosphamidon

Carbophenothion Fensulfothion Phthalic anhydride

Chlorodane (NOS) Fenthion 2-Picoline

Chlorfenvinphos Fluchloralin Piperonyl sulfoxide

4-Chloroaniline Fluoranthene Pronamide

Chlorobenzilate Fluorene Propylthiouracil

5-Chloro-2-methylaniline Heptachlor Pyrene

4-Chloro-3-methylphenol Heptachlor epoxide Pyridine

3-(Chloromethyl)pyridine hydrochlorideHexachlorobenzene Resorcinol

1-Chloronaphthalene Hexachlorobutadiene Safrole

2-Chloronaphthalene Hexachlorocyclopentadiene Strychnine

2-Chlorophenol Hexachloroethane Sulfallate

4-Chloro-1,2-phenylenediamineHexachlorophene Terbufos

4-Chloro-1,3-phenylenediamineHexachloropropene 1,2,4,5-Tetrachlorobenzene

4-Chlorophenyl phenyl ether Hexamethylphosphoramide 2,3,4,6-Tetrachlorophenol

Chrysene Hydroquinone Tetrachlorvinphos

Coumaphos Ideno(1,2,3-cd)pyrene Tetraethyl dithiopyrophosphate

p-Cresidine Isodrin Tetraethyl pyrophosphate

Crotoxyphos Isophorone Thionazine

2-Cyclohexyl-4,6-dinitrophenolIsosafrole Thiophenol

4,4©-DDD Kepone Toluene diisocyanate

4,4©-DDE Leptophos o-Toluidine

4,4©-DDT Malathion Toxaphene

Demeton-O Maleic anhydride 1,2,4-Trichlorobenzene

Demeton-S Mestranol 2,4,5-Trichlorophenol

Diallate Methapyrilene 2,4,6-Trichlorophenol

2,4-Diaminotoluene Methoxychlor Trifluralin

Dibenz(a,j)acridine 3-Methylcholanthrene 2,4,5-Trimethylaniline

Dibenz(a,h)anthracene 4,4©-Methylenebis Trimethyl phosphate

Dibenzofuran Methyl methanesulfonate 1,3,5-Trimethylbenzene

Dibenzo(a,e)pyrene 2-Methylnaphthalene Tris(2,3-dibromopropyl)phosphate

1,2-Dibromo-3-chloropropane Methyl parathion Tri-p-totyl phosphate

Di-n-butyl phthalate 2-Methylphenol (o-Cresol) O,O,O-Triethyl phosphorothioate
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Organics Suites
ANALYSIS LIST

PRICE COMMENTS

"SDWA Volatiles" I Benzene U Bromobenzene 125.00$       WATER

EPA 524.2 (Rev 4.1) I Carbon tetrachloride U Bromomethane Preservation  - Cool, HCl to pH<2
I 1,2-Dichloroethane U Chloroethane Holding Time  - 14 Days

I 1,1-Dichloroethene U Chloromethane Container  - 2 x 40 mL, G

I 1,4-Dichlorobenzene U 2-Chlorotoluene

This method is specifically I 1,1,1-Trichloroethane U 4-Chlorotoluene

designated for Drinking Water I Trichloroethene U 1,3-Dichlorobenzene

samples for SDWA compliance I Vinyl chloride U 1,1-Dichloroethane

II Chlorobenzene U 1,3-Dichloropropane

II 1,2-Dichlorobenzene U 2,2-Dichloropropane

II cis-1,2-Dichloroethene U 1,1-Dichloropropene

II trans-1,2-Dichloroethene U cis-1,3 Dichloropropene

II 1,2-Dichloropropane U 1,1,1,2-Tetrachloroethane

II Ethylbenzene U 1,1,2,2-Tetrachloroethane

II Styrene U 1,2,3-Trichloropropane I = Phase I Constituents

IML is EPA Certified II Tetrachloroethene II = Phase II Constituents

for this analysis II Toluene V = Phase V Constituents

II Total xylenes T = Trihalomethanes

V Dichloromethane U = Unregulated Constituents

V 1,2,4-Trichlorobenzene

V 1,1,2-Trichloroethane

T Bromodichloromethane

T Bromoform

T Chloroform

T Dibromochloromethane

"Gasoline Range Organics (GRO)" Gasoline Range Organics (nC6-nC10) 90.00$         WATER

Modified EPA 8015B Preservation  - Cool, HCl to pH<2
Holding Time  - 14 Days

This method is specifically IML is A2LA Accerdited Container  - 2 x 40 mL, G

designated for Leaking Above for this analysis

and Underground Storage Tank SOIL/ WASTE

samples for WY LAUST compliance Preservation  - Cool

Holding Time  - 14 Days

Container  - 60 g, G

ANALYTESNAME

METHOD

ID
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Organics Suites
ANALYSIS LIST

PRICE COMMENTSANALYTESNAME

METHOD

ID

"MBETXN" Methyl-tert-butyl ether (MTBE) 90.00$         WATER

EPA 8021B Benzene Preservation  - Cool, HCl to pH<2
Toluene IML is A2LA Accerdited Holding Time  - 14 Days

This method is specifically Ethylbenzene for this analysis Container  - 2 x 40 mL, G

designated for Leaking Above m,p-Xylene

and Underground Storage Tank o-Xylene SOIL/ WASTE

samples for WY LAUST compliance Naphthalene Preservation  - Cool

Holding Time  - 14 Days

Container  - 60 g, G

"MBETXN/GRO" Methyl-tert-butyl ether (MTBE) 90.00$         WATER

EPA 8015B/EPA 8021B Benzene Preservation  - Cool, HCl to pH<2
Toluene IML is A2LA Accerdited Holding Time  - 14 Days

This method is specifically Ethylbenzene for this analysis Container  - 2 x 40 mL, G

designated for Leaking Above m,p-Xylene

and Underground Storage Tank o-Xylene SOIL/ WASTE

samples for WY LAUST compliance Naphthalene Preservation  - Cool

Gasoline Range Organics Holding Time  - 14 Days

Total Purgeable Hydrocarbons Container  - 60 g, G

"MBETXN + Oxygenates" Ethanol 125.00$       WATER

EPA 8260B tert-Butyl alcohol (TBA) Preservation  - Cool, HCl to pH<2
Methyl-tert-butyl ether (MTBE) IML is A2LA Accerdited Holding Time  - 14 Days

This method is specifically DIPE for this analysis Container  - 2 x 40 mL, G

designated for Leaking Above ETBE

and Underground Storage Tank Benzene SOIL/ WASTE

samples for WY LAUST compliance TAME Preservation  - Cool

Toluene Holding Time  - 14 Days

Ethylbenzene Container  - 60 g, G

Xylenes

Naphthalene
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Organics Suites
ANALYSIS LIST

PRICE COMMENTSANALYTESNAME

METHOD

ID

"Diesel Range Organics (DRO)" Diesel Range Organics (nC10-nC32) 80.00$         WATER

Modified EPA 8015B Preservation  - Cool, 4� C
Holding Time  - 7 Days

This method is specifically IML is A2LA Accerdited Container  - 1 Liter amber glass

designated for Leaking Above for this analysis

and Underground Storage Tank SOIL/ WASTE

samples for WY LAUST compliance Preservation  - Cool

Holding Time  - 14 Days

Container  - 60 g, G

"LAUST Metals" Cadmium 50.00$         WATER
EPA 3020/6010 Chromium Preservation  - pH < 2, HNO3

Lead Holding Time  - 180 Days

This method is specifically IML is A2LA Accerdited Container  - 250 mL plastic

designated for Leaking Above for this analysis

and Underground Storage Tank SOIL/ WASTE

samples for WY LAUST compliance Preservation  - Cool

Holding Time  - 180 Days

Container  - 60 g, P

NOTES
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Air Quality Information
· Inter-Mountain Laboratories utilizes and recommends EPA approved methods for all analyses.

· Alternative methods are available for non-compliance projects.

ACRONYMS / ABBREVIATIONS

DEFINITION APPLICATION

Atomic Absorption Spectrophotometer Instrument used to analyze major, minor and trace metals and semimetals.
American Conference of Governmental Industrial Hygienists Occupational and environmental health organization
Aerometric Information Retrievel System EPA database for ambient air measurements, replaced by AQS
American Society of Testing and Materials Organization that develops standards for testing.
Abandoned Mine Land Program to administer reclamation of historic mine sites.
Air Quality System EPA database for ambient air measurements
Clean Air Act Federal law to regulate air pollutants
Code of Federal Regulation Collection of all federal regulations.  
Contract Required Detection Limit Reporting limits necessary for permit or project requirements.
Department of Environmental Quality State agency responsible for enforcement of environmental standards.
Environmental Protection Agency Federal agency responsible for enforcement of environmental standards.
Flame Atomic Absorption Spectrophotometer Instrument used to analyze trace metals.
Gas Chromatograph Instrument used to analyze organic compounds
Gas Chromatograph/Mass Spectrometer Instrument used to analyze organic compounds
Graphite Furnace Atomic Absorption Instrument used to analyze trace metals.
Ion Chromatograph Instrument used to determine concentration of anions in water or extracts.
Inorganic Methods EPA established methods for the determination of inorganics in air
Method Detection Limit Minimum concentration at which analyte can be detected above instrument noise.
milligrams/liter Concentration is parts per million or ppm in aqueous solution.
micrograms/cubic meter Concentration unit most commonly used in air quality
Material Safety Data Sheet Summary of physical, chemical, and safety information for a chemical.
Mining Safety and Health Administration Federal agency responsible for mine safety
National Ambient Air Quality Standards Maximum concentrations of criteria air pollutants allowed in ambient air 
National Institute of Occupational Safety and Health Organization the maintains many workplace air monitoring methods
Office of Surface Mining State/federal agency responsible for environmental standards related to mining.
Particulate Matter, aerodynamic diameter of 10 µm or less Class of ambient particulates regulated by EPA and State agencies
Particulate Matter, aerodynamic diameter of 2.5 µm or less Class of regulated ambient particulates comprised primarily of fine PM 
Practical Quantitation Limit Matrix-specific minimum concentration at which reliable measurements can be made
Prevention of Signif icant Deteoriation Federal program to regulate growth of air pollution impacts
Quality Assurance/Quality Control Program and procedures to ensure reliability of data.
Toxic Organic Methods EPA established methods for the determination of organics in air
Total Suspended Particulate Class of particulate matter used for ambient metals sample collection

TO

NAAQS

OSM

QA/QC
PSD

PM10

PM2.5

NIOSH

mg/L
µg/m3 or ug/m3

MSDS

IC

MDL
IO

AIRS

ACRONYM /

AML

ABBREVIATION

AA

ASTM

GC/MS

CAA
CFR

AQS

TSP

MSHA

ACGIH

PQL

FLAA

GFAA

CRDL
DEQ
EPA

GC

�  Inter-Mountain Laboratories, Inc. Version: 2006



Air Quality Analyses

LIST

PARAMETER PRICE COMMENTS

PM10 40 CFR 50 App. J 0.1 mg 150 � g/m 3  24hr EPA, DEQ 22.00$     X
(Includes 8"x10" quartz fiber filter) High Volume Method 50 � g/m 3  annual EPA, DEQ

PM10 40 CFR 50 App. J 0.001 mg 150 � g/m 3  24hr EPA, DEQ 23.00$     X

(Includes 47mm Teflon coated glass fiber filter) Low Volume Method 50 � g/m 3  annual EPA, DEQ

PM2.5 40 CFR 50 App. L 0.001 mg 65 � g/m 3  24hr EPA, DEQ 20.00$     X Tare Holding Time  - 30 days

(Gravimetry only) Low Volume Method 15 � g/m 3  annual EPA, DEQ Exposed Hold Time  - 10 days
Teflon Membrane Filter 6.00$       or 30 days if maintained <4� C 
Chilled Sample Archive (one year) 0.75$       
Data Management (integration of collection data, validation, enhanced reporting and notification, AQS format reports) 3.00$       

Particulates, Total NIOSH 0500 0.001 mg 10 mg/m 3
OSHA 14.00$     X

(includes 37mm PVC filter) 15 mg/m 3 ACGIH

Particulates, Respirable NIOSH 0600 0.001 mg 5 mg/m 3
OSHA 14.00$     X

(includes 37mm PVC filter) 3 mg/m 3 ACGIH

· The Federal Reference Method requires a minimum of 10% field blanks

· Field blanks are treated exactly like samples; lab blanks are included in lab QC

· Overnight or 2-day shipping is generally required for exposed samples.  Shipping can be a substantial cost in PM2.5 montioring and is typically billed at cost

· IML offers the use of containers, cooling agent, and thermometers for shipping

GRAVIMETRY
ANALYTICAL

METHOD G
il

le
tt

e

LIMITSENSITIVITY S
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AUTHORITY

P
M
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5
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Air Quality Analyses

PARAMETER COMMENTS

EPA IO-3.1/ 20.00$     X
40 CFR 50 App. B

EPA IO-3.1/ 25.00$     X
40 CFR 50 App. G (equivalent)

Lead 40 CFR 50 App. G (GFAA) 22.00$     X
EPA & DEQ Limit: 1.5 � g/m 3  calendar quarter average

Lead 40 CFR 50 App. G Eqv. (ICP) 22.00$     X
EPA & DEQ Limit: 1.5 � g/m 3  calendar quarter average

Lead 40 CFR 50 App. G Eqv. (ICPMS) 22.00$     X
EPA & DEQ Limit: 1.5 � g/m 3  calendar quarter average

Metals by ICP EPA 200.7 18.00$     per sample X
+ 3.75$       per metal

Metals by ICP EPA IO-3.4 22.00$     per sample X
+ 4.75$       per metal

Metals by ICP/MS EPA 200.8 21.00$     per sample X
+ 4.25$       per metal

Metals by ICP/MS EPA IO-3.5 25.00$     per sample X
+ 5.00$       per metal

LIST

PRICE

METALS

METHOD G
il

le
tt

e

S
h

r-
L
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S
h

r-
H

Q

Requires gravimetry and 
extraction for determination of 
concentration in air

Requires gravimetry and 
extraction for determination of 
concentration in air

Gravimetry for Metals

Requires gravimetry and 
extraction for determination of 
concentration in air

Requires gravimetry and 
extraction for determination of 
concentration in air

Requires gravimetry and 
extraction for determination of 
concentration in air

Requires gravimetry and 
extraction for determination of 
concentration in air

Requires gravimetry and 
extraction for determination of 
concentration in air

Sample Extraction

(Includes 8"x10" high purity glass fiber 
or 47mm quartz filter)
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Air Quality Analyses

PARAMETER COMMENTS

LIST

PRICE

METALS

METHOD G
il

le
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e
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Q

Metals by GFAA EPA 200.9 or 15.00$     per metal X
EPA IO-3.2

Requires gravimetry and 
extraction for determination of 
concentration in air
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Air Quality Analyses

Analytical Analytical Analytical
PQL PQL PQL

Parameter Abr. (ppm) High Vol. Low Vol. (ppm) High Vol. Low Vol. (ppm) High Vol. Low Vol.

Aluminum Al 0.100 0.074 0.083

Antimony Sb 0.150 0.111 0.125 0.0030 0.0022 0.0025

Arsenic As 0.150 0.111 0.125 0.0200 0.0148 0.0167 0.005 0.004 0.004

Barium Ba 0.005 0.004 0.004 0.0050 0.0037 0.0042

Beryllium Be 0.003 0.002 0.003 0.0052 0.0038 0.0043

Bismuth Bi 0.350 0.258 0.292 0.0012 0.0009 0.0010

Boron B 0.100 0.074 0.083

Cadmium Cd 0.010 0.007 0.008 0.0021 0.0015 0.0018 0.001 0.001 0.001

Calcium Ca 0.050 0.037 0.042

Chromium Cr 0.010 0.007 0.008 0.0043 0.0032 0.0036 0.005 0.004 0.004

Cobalt Co 0.010 0.007 0.008 0.0034 0.0025 0.0028

Copper Cu 0.020 0.015 0.017 0.0038 0.0028 0.0032

Gallium Ga 0.0050 0.0037 0.0042

Gold Au 0.020 0.015 0.017 0.0046 0.0034 0.0038

Iron Fe 0.020 0.015 0.017

Lanthanum La 0.0033 0.0024 0.0028

Lead Pb 0.100 0.074 0.083 0.0008 0.0006 0.0007 0.003 0.002 0.003

Lithium Li 0.050 0.037 0.042

Magnesium Mg 0.150 0.111 0.125

Manganese Mn 0.005 0.004 0.004 0.0017 0.0013 0.0014

Molybdenum Mo 0.020 0.015 0.017 0.0057 0.0042 0.0048

Nickel Ni 0.020 0.015 0.017 0.0030 0.0022 0.0025

Phosphorus P 0.050 0.037 0.042

Platinum Pt 0.0046 0.0034 0.0038

Potassium K 4.000 2.950 3.333

Selenium Se 0.250 0.184 0.208 0.0356 0.0263 0.0297 0.005 0.004 0.004

Silica Si 0.050 0.037 0.042

Silver Ag 0.025 0.018 0.021 0.0022 0.0016 0.0018

Sodium Na 0.500 0.369 0.417

Strontium Sr 0.003 0.002 0.003 0.0007 0.0005 0.0006

Thallium Tl 1.500 1.106 1.250 0.0006 0.0004 0.0005

Thorium Th 0.100 0.074 0.083 0.0055 0.0041 0.0046

Tin Sn 0.050 0.037 0.042 0.0045 0.0033 0.0038

Titanium Ti 0.010 0.007 0.008 0.0234 0.0173 0.0195

Uranium U 0.500 0.369 0.417 0.0008 0.0006 0.0007

Vanadium V 0.020 0.015 0.017 0.0128 0.0094 0.0107

Yttrium Y 0.010 0.007 0.008

Zinc Zn 0.010 0.007 0.008 0.0401 0.0296 0.0334
Zirconium Zr 0.0008 0.0006 0.0007

PQL in air estimated based on assumed sample volume and extract volume; High Volume: 1627 m 3  & 100mL ; Low Volume 24 m 3  & 20 mL
PQL for ICP/MS are estimated and account for dilutions required for extraction by EPA method IO-3.1;
Lower PQL may be attainable with alternate extraction method.

PQL in Air
(� g/m3)

METALS QUANTITATION LIMITS
ICP ICP/MS GFAA

PQL in Air
(� g/m3)

PQL in Air
(� g/m3)
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Air Quality Analyses

PARAMETER TECHNIQUE  1-9 10-99 >100 24 hr 168 hr 24 hr 168 hr COMMENTS

Nitrogen Dioxide (NO2) IC $28.00 $22.00 $20.00 3 ppb 0.4 ppb 3.5 ppm 500 ppb

NO2 & SO2 IC $28.00 $22.00 $20.00 3/5 ppb 0.4/0.7 ppb 3.5/11.8 ppm 500/250 ppb Limits are for NO2/SO2

Ozone (O3) IC $28.00 $22.00 $20.00 5 µg/m3 0.7 µg/m3 2.8 mg/m3 400 µg/m3

Ammonia (NH3) RFA $28.00 $22.00 $20.00 1.3 µg/m3 9.1 µg/m3 0.3 mg/m3 2.0 mg/m3

Volatile Organic Compounds (VOC) $150.00 $135.00 $125.00

Acetone Dichloromethane Methylethylketone Tetrachloroethylene Xylenes

Acrylonitrile 1,2-dichloropropane Methylisobutylketone Toluene

Benzene Isopropylbenzene Methyl metacrylate 1,1,1-trichloroethane

Bromochloromethane Methyl-ter-butyl ether Styrene Trichloroethylene

Hydrogen Fluoride (HF) IC $28.00 $22.00 $20.00 10 µg/m3 1.5 µg/m3 35 mg/m3 5 mg/m3

Hydrogen Chloride (HCl) IC $28.00 $22.00 $20.00 10 µg/m3 1.5 µg/m3 35 mg/m3 5 mg/m3

Hydrogen Sulfide (H2S) RFA $28.00 $22.00 $20.00 1 ppb 0.2 ppb 16 ppm 2.3 ppm

Radiello® Passive Sampling Systems

BATCH QUANTITY
ANALYSIS PRICE

Detection Limit Max. Limit

varies
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Air Quality Analyses

PARAMETER TECHNIQUE  1-9 10-99 >100 24 hr 168 hr 24 hr 168 hr COMMENTS

Sulfur Dioxide (SO2) IC $28.00 $22.00 $20.00 3.8 ppb 0.54 ppb 25.0 ppm 3.6 ppm

Nitrogen Dioxide (NO2) IC $28.00 $22.00 $20.00 2.3 ppb 0.32 ppb 25.0 ppm 3.6 ppm

Nitrogen Oxides (NOX) IC $28.00 $22.00 $20.00 2.3 ppb 0.32 ppb 25.0 ppm 3.6 ppm

Nitrogen Oxide (NO) Calculation NC NC NC NO is calculated from NO2 and NOX results

Ozone (O3) IC $28.00 $22.00 $20.00 2.7 ppb 0.39 ppb 0.8 ppm 0.11 ppm

Wash & load sampler $5.00 $4.75 $4.50
(does not include prepared filter)

Generally, two O3 pads are exposed 
simultaneously in the two sides of a sampler to 
maximize analytical sensitivity.

Detection Limit Max. Limit

Ogawa® Passive Sampling Systems
ANALYSIS PRICE
BATCH QUANTITY
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Air Quality Analyses
LIST

SUITE NAME ANALYTES PRICE COMMENTS

Polynuclear Aromatic Hydrocarbons (PAHs) EPA TO-13A (GC/MS) Acenaphthene Dibenz(a,h)anthracene 425.00$ Preservation  - Cool, 4� C

Includes sampling cartridge cleaning and certification, Acenaphthylene Fluoranthene Holding Time  - 7 Days

sample extraction, and analysis Anthracene Fluorene

Benz(a)anthracene Benzo(b)fluoranthene

Benzo(a)pyrene Indeno(1,2,3-cd)pyrene

Benzo(e)pyrene Naphthalene

Benzo(g,h,I)perylene Phenanthrene

Benzo(k)fluoranthene Pyrene

Chrysene Perylene

Coronene

Semivolatile Organics EPA 8081A Aldrin 4,4©-DDD Endrin aldehyde 325.00$   Preservation  - Cool, 4� C

"Organochlorine Pesticides by Gas Chromatography" a-BHC 4,4©-DDE Endrin ketone Holding Time  - 7 Days

b-BHC 4,4©-DDT Heptachlor
d-BHC Diallate Heptachlor epoxide
g-BHC (Lindane) Dieldrin Hexachlorobenzene

Chlorobenzilate Endosulfan I Hexachlorocyclopentadiene
a-Chlorodane Endosulfan II Isodrin
g-Chlorodane Endosulfan sulfate Methoxychlor

Chlorodane Eldrin Toxaphene

Semivolatile Organics EPA 8082 PCB-1016 325.00$   Preservation  - Cool, 4� C

"PCBs by Gas Chromatography" PCB-1221 Holding Time  - 7 Days

PCB-1232
PCB-1242

PCB-1248

PCB-1254

PCB-1260

PCB-1262

METHOD

ORGANICS

�  Inter-Mountain Laboratories, Inc. - 2006 Air Quality Organics - Page 1 of 2



Air Quality Analyses
LIST

SUITE NAME ANALYTES PRICE COMMENTSMETHOD

ORGANICS

Semivolatile Organics EPA 8270C Acenaphthene 4,4©-DDD Heptachlor epoxide 425.00$   Preservation  - Cool, 4� C

"Semivolatile Organic Compounds by Acenaphthylene 4,4©-DDE Hexachlorobenzene Holding Time  - 7 Days

Gas Chromatography/Mass Spectrometry (GC/MS)" Aldrin 4,4©-DDT Hexachlorobutadiene

Anthracene Dibenzo(a,h)anthracene Hexachloroethane

Benzo(a)anthracene Di-n-butylphthalate Ideno(1,2,3-cd)pyrene

Benzo(b)fluoranthene 1,2-Dichlorobenzene Isophorone

Benzo(k)fluoranthene 1,3-Dichlorobenzene Naphthalene

Benzo(a)pyrene 1,4-Dichlorobenzene Nitrobenzene

Benzo(g,h,I)perylene 3,3©-Dichlorobenzidine n-Nitrosodi-n-propylamine

Benzyl butyl phthalate Dieldrin PCB 1016

b-BHC Diethylphthalate PCB 1221

d-BHC Dimethylphthalate PCB 1232

Bis(2-chloroethyl)ether 2,4-Dinitrotoluene PCB 1242

Bis(2-chloroethoxy)methane 2,6-Dinitrotoluene PCB 1248

Bis(2-ethylhexyl)adipate Di-n-octylphthalate PCB 1254

Bis(2-chloroisopropyl)ether Endosulfan sulfate PCB 1260

4-Bromophenyl phenyl ether Endrin aldehyde Phenanthrene

Chlorodane Fluoranthene Pyrene

4-Chloronaphthalene Fluorene Toxaphene

4-Chlorophenyl phenyl ether Heptachlor 1,2,4-Trichlorobenzene

Chrysene
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Air Quality Services
· IML uses NIST traceable standards for all calibration and audit services.

· Audits are idependent checks of calibrations

· Verifications are identical to audits, but not necessarily independent

· Many other air quality services are available from IML Air Science; visit www.imlairscience.com for details

LIST

SERVICE PRICE COMMENTS

Continuous PM Monitor (TEOM) Service EPA interim guidance 11/3/95 275.00$      X X
(Includes routine maintenance, flow checks, temperature & pressure checks, adjustment if necessary)

Low Volume PM2.5 Sampler Audit/Verification/Calibration 40 CFR 50, Appendix L 85.00$        X X
(Includes routine maintenance, flow, temperature & pressure checks; 
adjustment as necessary)

Low Volume PM10 Sampler Audit/Calibration 40 CFR 50, Appendix L 85.00$        X X
(Includes routine maintenance, flow, temperature & pressure checks;
 adjustment as necessary)

High Volume PM10 Sampler Audit 40 CFR 50, Appendix J 75.00$        X X
(Includes flow audit and design flow check) EPA/600/4-77-027a, Section 2.2

High Volume PM10 Sampler Calibration 40 CFR 50, Appendix J 120.00$      X X
(Includes routine maintenance, motor brush replacement, and flow calibration) EPA/600/4-77-027a, Section 2.2

High Volume TSP Sampler Audit 40 CFR 50, Appendix B 65.00$        X X
(Includes routine maintenance and flow check) EPA/600/4-77-027a, Section 2.2

High Volume TSP Sampler Calibration 40 CFR 50, Appendix B 110.00$      X X
(Includes routine maintenance, motor brush replacement, and flow calibration) EPA/600/4-77-027a, Section 2.2

S
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Air Quality Services
· IML uses NIST traceable standards for all calibration and audit services.

· Audits are idependent checks of calibrations

· Verifications are identical to audits, but not necessarily independent

· Many other air quality services are available from IML Air Science; visit www.imlairscience.com for details

LIST

SERVICE PRICE COMMENTS
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Meteorological Monitoring System Audit EPA-450/4-87-013 $350 -$600 X Price depends on instrumentation
EPA/600/4-90/003

Ambient Air Monitoring Network Operation CALL X X Price depends on instrumentation
(For particulate matter and gaseous air pollutants) and travel requirements

Ambient Air Monitoring Data Processing CALL X X Price varies with level of service
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Metrology Services

LIST

INSTRUMENT PRICE COMMENTS

Streamline ProTM MultiCalTM System 325.00$ 
7 point flow (0.8-19 L/min or 4-55 L/min), 3 point flow temperature and 3 point barometer certification

Optional External Temperature Probe 25.00$   w/ System certification

3 point temperature certification 75.00$   separately

Streamline™ FTS Flow Meter 175.00$ 
7 point Streamline FTS certification

Manometer 75.00$   
3 point NIST traceable electronic manometer certification

Barometer 75.00$   
3 point NIST traceable barometer certification

Thermometer 75.00$   
3 point NIST traceable thermometer certification

Electronic manometers are mounted in parallel with an NIST traceable precision well type liquid manometer, an NIST recognized 
primary standard. 

Electronic or mechanical barometers are placed in a barometric chamber, fitted with a precision NIST traceable absolute barometer.  
An adjustable pressure variator allows establishment of stable barometric pressures in the range of expected use (please specify). 

Electronic or mechanical thermometers are placed in large thermal mass containers, fitted with a precision NIST traceable thermistor.  
Thermometers are typically calibrated at 0� C, and approximately 10� C and 25� C reflecting normal ambient conditions.  Higher and 
lower temperatures, and additional points are available.

additional points $25/each; if 
below 0°C, $50 first point, $25 
each additional point

NIST TRACEABLE INSTRUMENT CERTIFICATIONS

White units calibrated 5-20 L/min, black units 0.5-6 L/min.  Other ranges available.

M
et

ro
lo

g
y

Streamline FTS flow meters are certified against NIST-traceable Critical Flow Venturis.

Flow rate, ambient temperature and ambient pressure are calibrated against our Critical Flow Venturis and primary standards for 
temperature and pressure.  All parameters are NIST traceable, maintained in tight quality control.

Chinook Engineering, a division of Inter-Mountain Laboratories, Inc, and manufacturer of the Streamline Pro™ MultiCal™ 
system, and Streamline FTS™ provides NIST- traceable certification services for the instruments commonly used to 
calibrate air pollution samplers.  All certifications are performed against high precision NIST traceable reference standards.
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Metrology Services

LIST

INSTRUMENT PRICE COMMENTS

NIST TRACEABLE INSTRUMENT CERTIFICATIONS

Streamline™ FTS Flow Meter Suite (1 Streamline FTS, 1 manometer, 1 barometer, 1 thermometer) 350.00$ 
7 point flow, 3 point flow temperature and 3 point barometer certification

High Volume Sampler Orifice Transfer Standard 125.00$ 
7 point Roots meter certification

PUF Sampler Orifice Transfer Standard 200.00$ 
7 point Roots meter certification

High volume flow orifice transfer standards are calibrated against a Dresser™ Roots meter.  Calibration apparatus and procedures 
adhere to EPA QA Handbook Section 2.11 specifications.  

PUF orifice transfer standards are calibrated with same apparatus and procedures as high volume OTS©s with flow rate range 
expanded through the lower flow rates of PUF samplers.  
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Radionuclides Information
· Gross Alpha / Beta sensitivity is related to the amount of dissolved solids. 

· Holding times for Radionuclides  are typically six months but can be extended for composite sampling. 

· Samples for Radionuclides  should be preserved in the field to a pH < 2 with Nitric Acid  (HNO3).

· Uranium can be reported in mass as well as radioactivity. 1ug of Uranium equals 0.67 pCi.

· Gross Alpha / Beta sensitivity for Radium 224 may not be measured unless special precautions are taken with holding times.  

· Solid samples are digested and then analyzed as water samples. 

· Solid samples do not require preservation. 

· The digestion for radium and uranium can be performed with one digestion. 

DIGESTIONS

LIST HOLDING
METHOD PRICE PRESERVATION  TIME CONTAINER

SW-846 3050 30.00$    N/A 180 Days 100 g Plastic

Radionuclides Analyses
LIST

PARAMETER PRICE COMMENTS

Gross Alpha SM 7110B 1.0 pCi/L 50.00$           Gas Flow Proportional Counter

Gross Beta SM 7110B 2.0 pCi/L 50.00$           Gas Flow Proportional Counter

Radium 226 (Water/Soil) SM 7500 Ra B 0.2/1.0 pCi/L 100.00$         Gas Flow Proportional Counter

Radium 228 (Water/Soil) RA05 1.0/5.0 pCi/L 125.00$         Gas Flow Proportional Counter

Total Radium (Water/Soil) SSM7500 Ra B & RA 05 1.0/5.0 pCi/L 225.00$         Gas Flow Proportional Counter

Natural Uranium (Water/Soil) 200.2 1.0/1.0 pCi/L 25.00$           ICP-MS

Strontium 90 1.0 pCi/L 125.00$         Gas Flow Proportional Counter

METHOD LIMIT
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Services / Supplies
ITEM PRICE COMMENTS

Clerical 30.00$           per hour Includes copying, filing, typing, etc.

Computer Services

Data input 40.00$           per hour Input to IML LIMS or customer defined program

Archived data mining 40.00$           per hour IML data greater than two years old.  Includes re-reporting.

Frequency/Distribution Tables 50.00$           per hour Data from spreadsheet or IML LIMS

Compliance report generation 60.00$           per hour

Custom applications 75.00$           per hour

Programming Call for Quote

Courier 50.00$           per hour

Expert Witness 150.00$         per hour

Field Services

Water Sampling 55.00$           per hour + 0.60$        per mile

Soil Sampling (Giddings drill rig) 115.00$         per hour + 0.75$        per mile Add $45 per hour for 2 nd  tech if not provided by client

Other Services Call for Quote

Lab Staff Services

Clerical 30.00$           per hour Includes copying, filing, typing, etc.

Technician 50.00$           per hour Monitoring of systems, standard analyses

Chemist 75.00$           per hour Unique reagent blends, non-standard analyses

Senior Chemist 100.00$         per hour System design, data interpretation

Overtime add 50 % includes evening, weekend and holiday charges

SERVICES

�  Inter-Mountain Laboratories, Inc. - 2006 Services / Supplies - Page 1 of 2



Services / Supplies
ITEM PRICE COMMENTS

Conductivity Standards 20.00$           includes 100 mL each of 500, 1000 and 5000 � mho/cm

Deionized Water (DI) 10.00$           per gallon > 18 Mohm/cm at tap

pH Standards 20.00$           includes 25 mL each of 4.0, 7.0 and 10 s.u.

Reverse Osmosis Water (RO) 5.00$             per gallon > 1 Mohm/cm at tap

Sample Bottles For samples not submitted to IML

40 mL (VOA) Glass Bottle 2.00$             each

100 mL (4 ounce) Plastic Bottle 1.00$             each

100 mL (4 ounce) Glass Bottle 2.50$             each

250 mL (8 ounce) Plastic Bottle 1.00$             each

250 mL (8 ounce) Glass Bottle 2.50$             each

500 mL (16 ounce) Plastic Bottle 1.50$             each

500 mL (16 ounce) Glass Bottle 3.00$             each

1000 mL (32 ounce) Plastic Bottle 2.00$             each

1000 mL (32 ounce) Glass Bottle 5.00$             each

Preservative ampules 1.50$             each Hydrochloric, Nitric, Sulfuric Acid, Sodium Hydroxide, etc.

Tedlar Bags 15.00$           each

SUPPLIES
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Periodic Table of the Elements
1 18

1A 8A
1 2

1 H 2 13 14 15 16 17 He
1.008 2A 3A 4A 5A 6A 7A 4.003

3 4 5 6 7 8 9 10

2 L i Be B C N O F Ne
6.941 9.012 10.811 12.011 14.007 15.999 18.998 20.180

11 12 13 14 15 16 17 18

3 Na Mg 3 4 5 6 7 8 9 10 11 12 Al Si P S Cl Ar
22.990 24.305 3B 4B 5B 6B 7B -------- 8B -------- 1B 2B 26.982 28.086 30.974 32.066 35.453 39.948

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

4 K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.098 40.078 44.956 47.867 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.390 69.723 72.610 74.922 78.960 79.904 83.800

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

5 Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85.468 87.620 88.906 91.224 92.906 95.940 (98) 101.070 102.906 106.420 107.868 112.411 114.818 118.710 121.760 127.600 126.904 131.290

55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

6 Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132.905 137.327 138.906 178.490 180.948 183.840 186.207 190.230 192.217 195.078 196.967 200.590 204.383 207.200 208.980 (209) (210) (222)

87 88 89 104 105 106 107 108 109 110 111 112 114 116 118

7 Fr Ra Ac Rf Db Sg Bh Hs Mt Uun Uuu Uub Uug Uuh Uuo
(223) (226) (227) (261) (262) (263) (262) (265) (266) (269) (272) (277) (287) (289) (293)

58 59 60 61 62 63 64 65 66 67 68 69 70 71

Lanthanides Ce Pr Md Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
140.116 140.908 144.240 (145) 150.360 151.964 157.250 158.925 162.500 164.930 167.260 168.934 173.040 174.967

90 91 92 93 94 95 96 97 98 99 100 101 102 103

Actinides Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232.038 231.036 238.029 (237) (244) (243) (247) (247) (251) (252) (257) (258) (259) (262)

Alkali Metals Metaloids
Alkaline Earth Metals Non-Metals
Transition Metals Halogens
Metals Noble Gases
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Conversion Factors

Acres Square centimeters (cm2) 4048564

" Square feet (ft2) 43560

" Square inches (in2) 6272640

" Square kilometers (km2) 0.0040469

" Square meters (m2) 4046.8564

" Square yards (yd2) 4840

Acre-feet Cubic feet (ft3) 43560

" Cubic meters (m3) 1233.4818

" Cubic yards (yd3) 1613.333

" Gallons (gal) 3.259 x 105

Astronomical units Kilometers (km) 1.495 x 108

Atmospheres Bars 1.01325
" Centimeters of mercury (cm of Hg at 0� C) 76

" Centimeters of water (cm of H2O at 4� C) 1033.26

" Feet of water (ft of H2O at 39.2� F) 33.8995

" Grams per square centimeter (g/cm2) 1033.23
" Inches of mercury (in of Hg at 32� F) 29.9213

" Kilograms per square centimeter (kg/cm2) 1.03323
" Millimeters of mercury (cm of Hg at 0� C) 760

" Pounds per square inch (lb/in2) 14.6960
" Torrs 760

Barrels (U.S. petroleum) Cubic feet (ft3) 5.614583
" Gallons (gal) 42
" Liters (L) 158.98284

Bars Atmospheres (atm) 0.986923
" Centimeters of mercury (cm of Hg at 0� C) 75.0062

" Feet of water (ft of H2O at 39.2� F) 33.4883

" Grams per square centimeter (g/cm2) 1019.716
" Inches of mercury (in of Hg at 32� F) 29.5300

" Kilograms per square centimeter (kg/cm2) 1.019716
" Millibars 1000

" Pounds per square inch (lb/in2) 14.5038

Board feet Cubic centimeters (cm3) 2359.7372

" Cubic feet (ft3) 0.083333

" Cubic inches (in3) 144

TO CONVERT
FROM … TO … MULTIPLY BY
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

B.t.u. B.t.u. (mean) 0.998563
" B.t.u. (39� F) 0.994982
" B.t.u. (60� F) 0.999689
" Cal. gm 251.99576

" Ergs 1.05435 x 1010

" Foot-pounds 777.649

" Gram-cm 1.07517 x 107

" Hp-hours 0.0003928
" Joules 1054.35
" Kg-meters 107.517
" Kw-hours 0.0002929

" Tons of refrigeration 3.46995 x 10-8

B.t.u./hr Ergs/sec 2.92875 x 106

" Horsepower (hp) 0.0003928
" Kilowatts (Kw) 0.0002929
" Watts (W) 0.292875

Bushels (U.S.) Cubic centimeters (cm3) 35239.07

" Cubic feet (ft3) 1.244456

" Cubic inches (in3) 2150.42

" Cubic meters (m3) 0.3523907

" Cubic yards (yd3) 0.046091
" Gallons (U.S. dry) 8
" Liters (L) 35.23808
" Pecks 4

Calories, gm. B.t.u. 0.0039683
" Calorie, kg 0.001

" Ergs 4.184 x 107

" Foot-pounds 3.08596
" Joules 4.184

" KW-hours 1.162222 x 10-6

" Watt-hours 0.0011622
" Watt-seconds 4.184

Candles (Int.) Candles (English) 0.96
" Candles (German) 0.95
" Candles (pentane) 1.00
" Hefner units 1.11
" Lumens/steradian 1

Carats (1877) Grains 3.168
" Milligrams (mg) 205.3
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Carats (metric) Grains 3.08647
" Milligrams (mg) 200

Centals Kilograms (kg) 45.359237
" Pounds (lb) 100

Centiliters Cubic centimeters (cm3) 10

" Cubic inches (in3) 0.6102545
" Liters (L) 0.01
" Ounces (U.S. fluid) 0.3381497

Centimeters (cm) Ångström units 1 x 108

" Feet (ft) 0.0328084
" Hands 0.098425
" Inches (in) 0.3937008
" Meters (m) 0.01
" Microns (� m) 10000
" Millimeters (mm) 10
" Yards (yd) 0.0109361

Cm of Hg at 0°C Atmospheres (atm) 0.0131579
" Bars 0.0133322

" Dynes/cm2 13332.2

" Feet of water (ft of H2O at 4� C) 0.44605

" Inches of mercury (in of Hg at 0� C) 0.3937008

" Kilograms per square meter (Kg/m2) 135.951

" Pounds per square foot (lb/ft2) 27.845

" Pounds per square inch (lb/in2) 0.193368
" Torrs 10

Centimeters/second (cm/sec) Feet/minute (ft/min) 1.9685039
" Feet/second (ft/sec) 0.0328084
" Kilometers/hour (km/hr) 0.036
" Kilometers/minute (km/min) 0.0006
" Knots 0.0194384
" Meters/minute (m/min) 0.6
" Miles/hour (mph) 0.0223694
" Miles/minute 0.0003728

Circles Degrees 360
" Grades 400
" Minutes 21600
" Radians 6.2831853
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Cords Cord-feet 8

" Cubic feet (ft3) 128

" Cubic meters (m3) 3.6245734

Cord-feet Cords 0.125

" Cubic feet (ft3) 16

Coulombs Ampere-hours (amp-hr) 0.0002777
" Ampere-seconds (amp-sec) 1

" Faradays 1.036086 x 10-5

Cubic centimeters (cm 3 ) Board feet 0.0004238

" Cubic feet (ft3) 3.53147 x 10-5

" Cubic inches (in3) 0.0610237

" Cubic meters (m3) 1.0 x 10-6

" Cubic yards (yd3) 1.3079506 x 10-6

" Gallons (U.S. dry) 0.000227
" Gallons (U.S. liq.) 0.0002642
" Liters (L) 0.001
" Ounces (U.S. liq.) 0.033814
" Pints (U.S. dry) 0.0018162
" Pints (U.S. liq.) 0.0021134
" Quarts (U.S. dry) 0.0009081
" Quarts (U.S. liq.) 0.0010567

Cubic feet (ft 3 ) Acre feet 2.2956841 x 10-5

" Board feet 12
" Cords (wood) 0.0078125

" Cubic centimeters (cm3) 28316.847

" Cubic inches (in3) 1728

" Cubic meters (m3) 0.0283168

" Cubic yards (yd3) 0.037037
" Gallons (U.S. dry) 6.4285116
" Gallons (U.S. liq.) 7.4805195
" Liters (L) 28.319847
" Ounces (U.S. liq.) 957.50649
" Pints (U.S. liq.) 59.844156
" Quarts (U.S. dry) 25.714047
" Quarts (U.S. liq.) 29.922078
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Cubic inches (in 3 ) Board feet 0.0069444

" Cubic centimeters (cm3) 16.387064

" Cubic feet (ft3) 0.0005787

" Cubic meters (m3) 1.6387064 x 10-5

" Cubic yards (yd3) 2.143347 x 10-5

" Gallons (U.S. dry) 0.003720
" Gallons (U.S. liq.) 0.004329
" Liters (L) 0.0163871
" Milliliters (mL) 16.387064
" Ounces (U.S. liq.) 0.5541126
" Pints (U.S. dry) 0.0297616
" Pints (U.S. liq.) 0.034632
" Quarts (U.S. dry) 0.0148808
" Quarts (U.S. liq.) 0.017316

Cubic inches of water (60°F) Pounds of water 0.0360916

Cubic meters (m 3 ) Acre feet 0.0008107

" Cubic centimeters (cm3) 1 x 106

" Cubic feet (ft3) 35.314667

" Cubic inches (in3) 61023.74

" Cubic yards (yd3) 1.307906
" Gallons (U.S. liq.) 264.17205
" Liters (L) 1000
" Pints (U.S. liq.) 2113.3764
" Quarts (U.S. liq.) 1056.6882

Cubic yards (yd 3 ) Cubic centimeters (cm3) 764554.86

" Cubic feet (ft3) 27

" Cubic inches (in3) 46656

" Cubic meters (m3) 0.7645549
" Gallons (U.S. dry) 173.56981
" Gallons (U.S. liq.) 201.97403
" Liters (L) 764.55486
" Quarts (U.S. dry) 694.27926
" Quarts (U.S. liq.) 807.8961

Cubits Centimeters (cm) 45.72
" Feet (ft) 1.5
" Inches (in) 18

Daltons Grams (g) 1.65979 x 10-24
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Days Hours 24
" Years 0.0027397

Drams (avdp.) Grains 27.34375
" Grams (g) 1.771845
" Ounces (oz) 0.0625
" Pounds (lb) 0.003906
" Scruples 1.367188

Drams (U.S., fluid) Cubic centimeters (cm3) 3.6967162

" Cubic inches (in3) 0.2255859
" Milliliters (mL) 3.696588
" Ounces (U.S. liq.) 0.125
" Pints (U.S. liq.) 0.0078125

Dynes Grains 0.0157366
" Grams (g) 0.0010197
" Newtons 0.00001

" Pounds (lb) 2.248089 x 10-6

Dynes per square centimeter Atmospheres 9.86923 x 10-7

" Bars 1 x 10-6

" Centimeters of mercury (cm of Hg at 0� C) 7.50062 x 10-5

" Inches of mercury (in of Hg at 0� C) 2.9530 x 10-5

" Inches of water (in of H2O at 4� C) 0.0004015

" Pounds per square inch (lb/in2) 1.450377 x 10-5

Dynes - centimeter Ergs 1

" Foot-pounds (ft-lb) 7.37562 x 10-8

" Newton-meter 1 x 10-7

Ells Centimeters (cm) 114.3
" Inches (in) 45

Ergs B.t.u. 9.48451 x 10-11

" Cal. gm 2.39006 x 10-8

" dyne-cm 1

" Foot-pounds 7.37562 x 10-8

" Gram-cm 0.0010197

" Joules 1 x 10-7

" Kg-meters 1.019716 x 10-8

" Kw-hours 2.77777 x 10-14

" Watt-sec 1 x 10-7
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Fathoms Centimeters (cm) 182.88
" Feet (ft) 6
" Inches (in) 72
" Meters (m) 1.8288
" Yards (yd) 2

Feet (ft) Centimeters (cm) 30.48
" Fathoms 0.1666666
" Furlongs 0.0015152
" Inches (in) 12
" Meters (m) 0.3048
" Microns (� m) 304800
" Yards (yd) 0.3333333

Feet per minute (ft/min) Centimeters per second (cm/sec) 0.508
" Kilometers per hour (km/hr) 0.018288
" Meters per second (m/sec) 0.00508
" Miles per hour (mph) 0.0113636

Firkins (U.S.) Bushels (U.S.) 0.9667879

" Cubic feet (ft3) 1.203125
" Liters (L) 34.06775
" Pints (U.S. liq.) 72

Foot-pounds B.t.u. (mean) 0.0012841
" Cal. gm 0.324048

" Ergs 1.35582 x 107

" Gram-cm 13825.5

" Hp-hours 5.05050 x 10-7

" Joules 1.35582
" Kg-meters 0.138255

" Kw-hours 3.76616 x 10-7

" Newton-meters 1.355818

Foot-pounds per hour Horsepower (hp) 5.05050 x 10-7

" Kilowatts (Kw) 3.76616 x 10-7

" Watts (W) 0.0003766

Furlongs Centimeters (cm) 20116.8
" Feet (ft) 660
" Inches (in) 7920
" Meters (m) 201.168
" Miles (mi) 0.125
" Yards (yd) 220

�  Inter-Mountain Laboratories, Inc. - 2006 Conversions - Page 7 of 18



Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Gallons (U.S. dry) Cubic centimeters (cm3) 4404.8828

" Cubic feet (ft3) 0.155557

" Cubic inches (in3) 268.8025
" Liters 4.40476

Gallons (U.S. liq) Acre-feet 3.068883 x 10-8

" Cubic centimeters (cm3) 3785.4118

" Cubic feet (ft3) 0.1336806

" Cubic inches (in3) 231

" Cubic meters (m3) 0.0037854
" Liters (L) 3.7854118
" Ounces (U.S. liq.) 128
" Pints (U.S. liq.) 8
" Quarts (U.S. liq.) 4

Gammas Micrograms (� g) 1

Gausses Maxwells per square centimeter 1
" Lines per square inch 6.4516

Gigameters Meters (m) 1 x 109

Gills (U.S.) Cubic centimeters (cm3) 118.29412

" Cubic inches (in3) 7.21875
" Gallons (U.S. liq.) 0.03125
" Liters (L) 0.1182908
" Ounces (U.S. liq.) 4
" Pints (U.S. liq.) 0.25
" Quarts (U.S. liq.) 0.125

Grams (g) Drams 0.5643834
" Dynes 980.665
" Grains 15.432358
" Kilograms (kg) 0.001

" Micrograms (� g) 1 x 106

" Ounces (oz) 0.035274
" Pounds (lb) 0.0022046
" Scruples 0.7716179

Grams per liter (g/L) Parts per million (ppm) 1000

" Pounds per gallon (lb/gal) 8.34517 x 10-3
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Grams per square centimeter Atmospheres 0.0009678
" Bars 0.0009807
" Centimeters of mercury (cm of Hg at 0� C) 0.0735559
" Inches of mercury (in of Hg at 0� C) 0.0289590

" Pounds per square inch (lb/in2) 0.0142233

Hands Centimeters (cm) 10.16
" Inches (in) 4

Hectares Acres 2.4710538

" Square centimeters (cm2) 1 x 108

" Square feet (ft2) 107639.1

" Square meters (m2) 10000

" Square miles (mi2) 0.003861

Horsepower (hp) B.t.u./min 42.4356

" Ergs/sec 7.4570 x 109

" Foot-pounds/sec 550
" Joules/sec 745.7
" Kilowatts (Kw) 0.7457
" Watts (W) 745.7

Hours (hr) Days 0.0416667
" Minutes (min) 60
" Seconds (sec) 3600
" Weeks 0.0059524

Inches (in) Ångström units 2.54 x 108

" Centimeters (cm) 2.54
" Cubits 0.0555555
" Fathoms 0.013888
" Feet (ft) 0.083333
" Meters (m) 0.0254
" Mils 1000
" Yards (yd) 0.0277777

Inches per minute (in/min) Centimeters per hour (cm/hr) 152.4
" Feet per hour (ft/hr) 5
" Miles per hour (mph) 0.000947
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Joules B.t.u. (mean) 0.0009471
" Cal. gm 0.239006

" Ergs 1 x 107

" Gram-cm 10197.16

" Hp-hours 3.72506 x 10-7

" Kg-meters 0.1019716

" Kw-hours 2.7777 x 10-7

" Watt-sec 1

Joules per second B.t.u./min 0.0569071
" Cal. gm/min 14.3403

" Ergs/sec 1 x 107

" Horsepower (hp) 0.001341
" Watts (W) 1

Kilderkins Cubic centimeters (cm3) 81829.57

" Cubic feet (ft3) 2.889784

" Cubic inches (in3) 4993.55

Kilograms (kg) Drams 564.38339
" Dynes 980665
" Grains 15432.358
" Grams (g) 1000

" Milligrams (mg) 1 x 106

" Ounces (oz) 35.273962
" Pounds (lb) 2.2046226
" Scruples 771.61792

Kilometers (km) Astronomical units 6.68878 x 10-9

" Centimeters (cm) 100000
" Feet (ft) 3280.8399

" Light years 1.05702 x 10-12

" Meters (m) 1000
" Miles 0.6213712
" Yards (yd) 1093.6133

Kilometers per hour (km/hr) Centimeters per second (cm/sec) 27.7777
" Feet per minute (ft/min) 54.680665
" Miles per hour (mph) 0.6213712
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Kilowatts (kw) B.t.u./min 56.8253

" Ergs/sec 1 x 1010

" Foot-pounds/sec 737.562
" Horsepower (hp) 1.34102
" Joules/sec 1000
" Kilowatts (Kw) 0.999835
" Watts (W) 999.835

Knots Centimeters per second (cm/sec) 51.4444
" Feet per minute (ft/min) 101.26859
" Kilometers per hour (km/hr) 1.8532
" Meters/minute (m/min) 30.8666
" Miles per hour (mph) 1.1507794

Lamberts Candles per square centimeter 0.3183099
" Candles per square inch 2.0536081
" Foot-lamberts 929.0304
" Lumens per square centimeter 1

Leagues (statute) Fathoms 2640
" Feet (ft) 15840
" Kilometers (Km) 4.828032
" Miles (statute) 3

Light years Astronomical units 63279.5

" Kilometers (Km) 9.46055 x 1012

" Miles (statute) 5.87851 x 1012

Liters Cubic centimeters (cm3) 1000

" Cubic feet (ft3) 0.0353157

" Cubic inches (in3) 61.02545

" Cubic meters (m3) 0.001

" Cubic yards (yd3) 0.0013080
" Gallons (U.S. dry) 0.2270271
" Gallons (U.S. liq) 0.2641794
" Ounces (U.S. liq.) 33.81497
" Pints (U.S. liq.) 2.113436
" Quarts (U.S. liq.) 1.056718

Liters per minute (L/min) Cubic feet per second (ft3/sec) 0.0005886
" Gallons (U.S. liq)/min 0.2641794
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Liter-atm B.t.u. (mean) 0.0959664
" Cal. gm 24.2179

" Hp-hours 3.77452 x 10-5

" Joules 101.328
" Kg-meters 10.3326

" Kw-hours 2.81466 x 10-5

Lumens Candle power (spher.) 0.0795775

Maxwells Gauss-cm2 1

" Volt-seconds 1 x 10-8

" Webers 1 x 10-8

Megohms (M�  ) Microhms (� � ) 1 x 1012

" Ohms (� ) 1 x 106

Megohms-1 (1/M�  ) Micromhos 1

Meters (m) Ångström units 1 x 1010

" Centimeters (cm) 100
" Fathoms 0.5468067
" Feet (ft) 3.2808399
" Inches (in) 39.370079
" Kilometers (km) 0.001

" Microns (� m) 1 x 106

" Miles 0.0006214
" Millimeters (mm) 1000
" Yards (yd) 1.0936133

Meters per minute (m/min) Centimeters per second (cm/sec) 1.6666666
" Feet per minute (ft/min) 3.2808399
" Miles per hour (mph) 0.0372823

Mhos Ohms-1 1

Micrograms (� g) grams (g) 1 x 10-6

" Milligrams (mg) 0.001

Micrometers (microns or � m) Ångström units 10000
" Centimeters (cm) 0.0001

" Feet (ft) 3.28084 x 10-6

" Inches (in) 3.93701 x 10-5

" Meters (m) 1 x 10-6

" Millimeters (mm) 0.001
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Miles (statute) Centimeters (cm) 160934.4
" Feet (ft) 5280
" Furlongs 8
" Inches (in) 63360
" Kilometers (km) 1.609344

" Light years 1.70111 x 10-12

" Meters (m) 1609.344
" Yards (yd) 1760

Miles per hour (mph) Centimeters per second (cm/sec) 44.704
" Feet per minute (ft/min) 88
" Kilometers per hour (km/hr) 1.609344
" Knots 0.8689762
" Meters per minute (m/min) 26.8224

Millibars Atmospheres 0.0009869
" Bars 0.001

" Grams per square centimeter (g/cm2) 1.019716
" Inches of mercury (in of Hg at 0� C) 0.02953

" Pounds per square inch (lb/in2) 0.0145038

Milligrams (mg) Drams 0.0005644
" Grains 0.0154324
" Grams (g) 0.001

" Ounces (oz) 3.52740 x 10-5

" Pounds (lb) 2.20462 x 10-6

Milligrams per liter (mg/L) Parts per billion (ppb) 1000
" Parts per million (ppm) 1

" Pounds per cubic foot (lb/ft3) 6.24262 x 10-5

Milliliters (mL) Cubic centimeters (cm3) 1

" Cubic inches (in3) 0.0610255
" Gills (U.S.) 0.0084537
" Liters 0.001
" Ounces (U.S. liq.) 0.033815
" Pints (U.S. liq.) 0.0021143

Millimeters (mm) Ångström units 1 x 107

" Centimeters (cm) 0.1
" Feet (ft) 0.0032808
" Inches (in) 0.039370
" Meters (m) 0.001
" Micrometers/Microns (� m) 1000
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Millimeters of Mercury (0°C) Atmospheres 0.0013158
" Bars 0.0013332

" Grams per square centimeter (g/cm2) 1.35951

" Kilograms per square meter (kg/m2) 13.5951

" Pounds per square inch (lb/in2) 0.0193368
" Torrs 1

Minutes Days 0.0006944
" Hours 0.0166667

Months Days 30.416666
" Hours 730
" Weeks 4.3452381
" Years 0.0833333

Newtons Dynes 100000
" Pounds 0.2248089

Ounces (U.S. liq.) Cubic centimeters (cm3) 29.57373

" Cubic inches (in3) 1.8046875
" Drams 8
" Gallons (U.S. dry) 0.0067138
" Gallons (U.S. liq) 0.0078125
" Gills (U.S.) 0.25
" Liters 0.0295727
" Pints (U.S. liq.) 0.0625
" Quarts (U.S. liq.) 0.03125

Parsecs Kilometers 3.08572 x 1013

" Miles 1.91738 x 1013

Pints (U.S. liq.) Cubic centimeters (cm3) 473.17647

" Cubic inches (in3) 28.875
" Drams 128
" Gallons (U.S. liq) 0.125
" Gills (U.S.) 4
" Liters 0.4731632
" Ounces (U.S. liq.) 16
" Quarts (U.S. liq.) 0.5
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Pounds (lb) Grains 7000
" Grams 453.59237
" Kilograms 0.4535924
" Ounces 16
" Scruples 350
" Tons (short) 0.0005

Pounds per square inch (lb/in 2 ) Atmospheres 0.068046
" Bars 0.0689476
" Centimeters of mercury (cm of Hg at 0� C) 5.17149

" Centimeters of water (cm of H2O at 4� C) 70.3089

" Grams per square centimeter (g/cm2) 70.306958
" Inches of mercury (in of Hg at 32� F) 2.03602

" Kilograms per square centimeter (kg/cm2) 0.0730958
" Millimeters of mercury (cm of Hg at 0� C) 50.7149

Quarts (U.S. liq.) Cubic centimeters (cm3) 946.35295

" Cubic inches (in3) 57.75
" Drams 256
" Gallons (U.S. liq) 0.25
" Gills (U.S.) 8
" Liters 0.9463264
" Ounces (U.S. liq.) 32
" Pints (U.S. liq.) 2

Radians Degrees 57.295779
" Minutes 3437.7468
" Quadrants 0.6366198
" Revolutions 0.1591549
" Seconds 206264.81

Rods Centimeters (cm) 502.92
" Feet (ft) 16.5
" Furlongs 0.025
" Inches (in) 198
" Meters (m) 5.0292
" Yards (yd) 5.5

Siemens (S) Mhos 1

Slugs Kilograms (kg) 14.5939
" Pounds (lb) 32.174
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Square centimeters (cm 2 ) Square feet (ft2) 0.0010764

" Square inches (in2) 0.1550003

" Square meters (m2) 0.0001

" Square millimeters (mm2) 100

" Square yards (yd2) 0.0001196

Square feet (ft 2 ) Acres 2.29568 x 10-5

" Square centimeters (cm2) 929.0304

" Square inches (in2) 144

" Square meters (m2) 0.092903

" Square yards (yd2) 0.111111

Square inches (in 2 ) Square centimeters (cm2) 6.4516

" Square feet (ft2) 0.0069444

" Square meters (m2) 0.0006452

" Square millimeters (mm2) 645.16

Square kilometers (km 2 ) Acres 247.10538

" Square feet (ft2) 1.07639 x 107

" Square meters (m2) 1 x 106

" Square miles (mi2) 0.3861022

" Square yards (yd2) 1.19599 x 106

Square meters (m 2 ) Acres 0.0002471

" Square feet (ft2) 10.76391

" Square inches (in2) 1550.0031

" Square kilometers (km2) 1 x 10-6

" Square miles (mi2) 3.86102 x 10-7

" Square yards (yd2) 1.19599

Square miles (mi 2 ) Acres 640

" Square feet (ft2) 2.78783 x 107

" Square kilometers (km2) 2.5899881

" Square meters (m2) 2589988.1

" Square yards (yd2) 3.0976 x 106
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Square yards (yd 2 ) Acres 0.0002066

" Square centimeters (cm2) 8361.2736

" Square feet (ft2) 9

" Square inches (in2) 1296

" Square meters (m2) 0.8361274

" Square miles (mi2) 3.22831 x 10-7

Temperature
degrees Centigrade (°C) degrees Fahrenheit (� F) (1.8 x � C) + 32

" degrees Kelvin (� K) � C + 273.15

degrees Fahrenheit (°F) degrees Centigrade (� C) 0.556 x (� F - 32)
" degrees Kelvin (� K) (0.556 x � F) + 255.3

degrees Kelvin (°K) degrees Centigrade (� C) � K - 273.15
" degrees Fahrenheit (� F) (1.8 x � K) - 459.4

Tons (long) Kilograms 1016.0469
" Pounds 2240
" Tons (metric) 1.0160469
" Tons (short) 1.12

Tons (metric) Kilograms 1000
" Pounds 2204.6226
" Tons (long) 0.9842065
" Tons (short) 1.1023113

Tons (short) Kilograms 907.18474
" Pounds 2000
" Tons (long) 0.8928571
" Tons (metric) 0.9071847

Tons of refrigeration (U.S. comm) B.t.u. (IST)/hr 12000
" Cal. kg /hr 3023.949
" Horsepower (hp) 4.71611
" Pounds of ice melted/hr 83.711

Tons of refrigeration (U.S. std) B.t.u. (mean) 287774
" Cal. kg 72517.9
" Pounds of ice melted 2009.1
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Conversion Factors
TO CONVERT

FROM … TO … MULTIPLY BY

Watts B.t.u./hr 3.41443
" Cal. gm /min 14.3403

" Ergs/sec 1 x 107

" Foot-pounds/min 44.2537
" Horsepower (hp) 0.001341
" Joules/sec 1
" Kilowatts (Kw) 0.001

Webers Lines 1 x 108

" Maxwells 1 x 108

" Volt-seconds 1

Weeks Days 7
" Hours 168
" Minutes 10080
" Months 0.230137
" Years 0.0191781

Yards (yd) Centimeters (cm) 91.44
" Fathoms 0.5
" Feet (ft) 3
" Inches (in) 36
" Meters (m) 0.9144
" Rods 0.181818

Years Days 365
" Hours 8760
" Minutes 525600
" Months 12

" Seconds 3.1536 x 107

" Weeks 52.142857
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Selected Constants

atm 29.92 in of Hg
" 760 Torr

" 14.696 lb/in2

" 101325 N/m2

amu atomic mass unit 1.6605 x 10-24 g

c 2.9979 x 108 m/s

" 1.8628 x 105 mph

gn 980.621 cm/s2

" (standard acceleration) 9.80665 m/s2

" 32.1725 ft/sec2

h Planck©s constant 6.625 x 10-34 J-s

N 6.0228 x 1023 molecules/mole

� 3.1416…

qe electron charge -1.60219 x 10-19 Coulombs

R universal gas constant 8.31434 J/(� K-mol)

SI Prefixes

10-24 yocto y

10-21 zepto z

10-18 atto a

10-15 femto f

10-12 pico p

10-9 nano n

10-6 micro �

10-3 milli m

103 kilo k

106 mega M

109 giga G

1012 tera T

1015 peta P

1018 exa E

1021 zetta Z

1024 yotta Y

VALUE

Normal atmospheric pressure

SYMBOL

SYMBOL NAME

Speed of light

FACTOR PREFIX

Pi

Avagadro©s number

Gravitational constant
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Density of Water

(� C) per liter

0 999.87 8.3346

3.98 1.00 8.3359

15 999.13 8.3282

20 998.23 8.3216

40 992.24 8.2723

75 974.89 8.1270

100 958.38 7.9894

Density of Various Liquids

Acetone 0.792 49.4

Benzene 0.899 56.1

Chloroform 1.489 93.0

Ether 0.736 45.9

Gasoline 0.66 - 0.69 41.0 - 43.0

Kerosene 0.82 51.2

Mercury 13.6 849

Milk 1.028 - 1.035 64.2 - 64.6

Sea Water 1.025 63.99

Turpentine 0.87 54.3

TEMPERATURE Grams Pounds

SUBSTANCE Grams per cm3 Pounds per ft3

per gallon
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Components in Air

(percent) (ppm)

Nitrogen (N2) 78.084 ± 0.004

Oxygen (O2) 20.946 ± 0.002

Argon (Ar) 0.934 ± 0.001

Carbon Dioxide (CO2) 0.033 ± 0.001

Neon (Ne) 18.18 ± 0.04

Helium (He) 5.24 ± 0.004

Methane (CH4) 2

Krypton (Kr) 1.14 ± 0.01

Hydrogen (H2) 0.5

Nitrous Oxide (N2O) 0.5 ± 0.1

Xenon 0.087 ± 0.001

Boiling Point of Water

(ft) (� F) (psia)

0 212 14.7

1000 210 14.21

2000 209 13.72

3000 207 13.23

4000 205 12.75

5000 203 12.29

6000 201 11.83

7000 199 11.39

8000 198 10.98

9000 196 10.58

10000 194 10.19

11000 192 9.81

12000 191 9.45

13000 189 9.09

14000 187 8.75

15000 185 8.41

Constituent Content by volume Content by volume

Altitude Boiling Point Atmospheric Pressure
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Density of Various Solids

Asbestos 2.0 - 2.8 125 - 175

Asphalt 1.1 - 1.5 69 - 94

Beeswax 0.96 - 0.97 60 - 61

Bone 1.7 - 2.0 106 - 125

Brick 1.4 - 2.2 87 - 137

Butter 0.86 - 0.87 53 - 54

Cardboard 0.69 43

Cement 2.7 - 3.0 170 - 190

Clay 1.8 - 2.6 112 - 162

Cork 0.22 - 0.26 14 - 16

Diamond 3.01 - 3.52 188 - 220

Glass 2.4 - 2.8 150 - 175

Granite 2.64 - 2.76 165 - 172

Ice 0.917 57.2

Limestone 2.68 - 2.76 167 - 171

Marble 2.6 - 2.84 160 - 177

Paper 0.7 - 1.15 44 - 72

Quartz 2.65 165

Rubber, hard 1.19 74

Rubber, soft 1.1 69

Sandstone 2.14 - 2.36 134 - 147

Sugar 1.59 99

Wood

ash 0.65 - 0.85 40 - 53

balsa 0.11 - 0.14 7 - 9

bamboo 0.31 - 0.40 19 - 25

cedar 0.49 - 0.57 30 - 35

ebony 1.11 - 1.33 69 - 83

elm 0.54 - 0.60 34 - 37

mahogany 0.66 41

oak 0.60 - 0.90 37 - 56

pine 0.35 - 0.50 22 - 31

walnut 0.64 - 0.70 40 - 43

willow 0.40 - 0.60 24 - 37

SUBSTANCE Grams per cm3 Pounds per ft3
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Standard Sieves
Nominal Sieve Maximum * Nominal Wire

Standard Alternative Opening (in.) Opening Size Diameter (mm)

125 mm 5 in 5 130.0 mm 8.0

100 mm 4 in 4 104.0 mm 6.30

90 mm 3½ in 3.5 93.6 mm 6.08

75 mm 3 in 3 78.1 mm 5.80

63 mm 2½ in 2.5 65.6 mm 5.50

50 mm 2 in 2 52.1 mm 5.05

37.5 mm 1½ in 1.5 39.1 mm 4.59

25 mm 1 in 1 26.1 mm 3.80

12.5 mm ½ in 0.50 13.31 mm 2.67

9.5 mm 3/8 in 0.375 10.16 mm 2.27

6.3 mm �  in 0.250 6.64 mm 1.82

5.6 mm No. 3½ 0.223 6.04 mm 1.68

4.00 mm No. 5 0.157 4.23 mm 1.37

2.80 mm No. 7 0.111 3.070 mm 1.10

2.00 mm No. 10 0.0787 2.135 mm 0.900

1.00 mm No. 18 0.0394 1.080 mm 0.580

850 � m No. 20 0.0331 970 � m 0.510

710 � m No. 25 0.0278 775 � m 0.450

600 � m No. 30 0.0234 660 � m 0.390

500 � m No. 35 0.0197 550 � m 0.340

300 � m No. 50 0.0117 337 � m 0.215

250 � m No. 60 0.0098 283 � m 0.180

150 � m No. 100 0.0059 174 � m 0.110

125 � m No. 120 0.0049 147 � m 0.091

90 � m No. 170 0.0035 108 � m 0.064

75 � m No. 200 0.0029 91 � m 0.053

53 � m No. 270 0.0021 66 � m 0.037

45 � m No. 325 0.0017 57 � m 0.030

38 � m No. 400 0.0015 48 � m 0.025

* - Maximum opening size for not more then 5 percent of all openings

SIEVE DESIGNATION
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