
 
DEFENSE LOGISTICS AGENCY 

DEFENSE NATIONAL STOCKPILE CENTER 
8725 JOHN J. KINGMAN ROAD, SUITE 3229 

FT. BELVOIR, VIRGINIA 22060-6223 

 

  
 

IN  REPLY 
   REFER TO:  DNSC-C        May 9, 2007  
 
 
 
Dear Prospective Tungsten Customer: 
 
 Attached is Amendment No. 009 to Solicitation of Offers DLA-TUNGSTEN ORES 
AND CONCENTRATES-003.  On June 4, 2007, at 2:00 p.m., local time, Fort Belvoir, VA, 
the Defense Logistics Agency (DLA), Defense National Stockpile Center (DNSC), will open 
and consider offers for the sale of approximately 2,000,000 pounds of contained tungsten 
under this Solicitation.   
 

When submitting offers please ensure that all updated and current documents located 
in Section I Submittals, of the Solicitation are submitted along with your offer.  Any changes 
to these documents will be found in Amendments 002, 003, 005, 008 and 009.  Additionally, 
all offerors are required to acknowledge receipt of Amendments 002, 003, 005, 008 and 009 to 
the Solicitation by signing in the space provided in each amendment and submitting a copy 
along with their offer.  

 
All firms submitting formula price offers are encouraged to structure their formula in 

accordance with Section B.4 Reference Price and Monthly Declaration (NOV 04) and Section 
E.1 Removal of Material (NOV 04) of Amendment NO. 003 to the Solicitation.  Copies the 
Solicitation, DLA-TUNGSTEN ORES AND CONCENTRATES-003, and all Amendments 
are available on the DNSC website, https://www.dnsc.dla.mil.  Sections I.2 Item Offer Page 
and J.1 Analysis, which are part of Amendment No. 009, are also available on the DNSC 
website as Excel files.    
 
 Thank you for your interest in DNSC’s tungsten sales program.  If you have any 
questions, please contact me by telephone at (703) 767-5483, by facsimile at (703) 767-5411, 
or by email at:  bryan.harden@dla.mil.  
 
 
       Sincerely, 
 
 
 
 
 
       BRYAN J. HARDEN 
       Contract Specialist 



 
DEFENSE LOGISTICS AGENCY 

 

DEFENSE NATIONAL STOCKPILE CENTER 
8725 JOHN J. KINGMAN ROAD, SUITE 3229 

FT. BELVOIR, VIRGINIA   22060-6223 

 

  
 

 
  IN  REPLY 
   REFER TO: DNSC-C        May 9, 2007 
 
 

AMENDMENT NO. 009  
TO 

SOLICITATION OF OFFERS FOR 
TUNGSTEN ORES AND CONCENTRATES 

UNDER 
DLA-TUNGSTEN ORES AND CONCENTRATES-003 

 
 
The above referenced Solicitation for the sale of Tungsten Ores and Concentrates is hereby 
amended to schedule an additional offering for fiscal year 2007, revise the listing of available 
material, and update various sections of the Solicitation, as follows: 
 

 
 
1. Section A.1 Introduction (MAY 06)  
 

Delete this section in its entirety and replace with the following: 
 
A.1 Introduction (MAR 07) 

 
a. The Defense Logistics Agency (DLA), Defense National Stockpile Center 

(DNSC), is soliciting offers for the sale of approximately 2,000,000 pounds 
of contained tungsten (LBS W) of Tungsten Ores and Concentrates for one 
or more contracts with a contract period not to exceed 180 calendar days.  
The offering will be held on June 4, 2007 at 2:00 pm local time, Fort 
Belvoir, VA.  Offers must be received at the address in Section B.2.a. by 
2:00 pm, local time, Fort Belvoir, VA.  In the event that DNSC is closed at 
that time, offers for that day will be received at 2:00 pm on the next DNSC 
business day. 

 
b. Delivery is F.O.B. carrier’s conveyance.  See Sections F.1.d. and F.1.e.   

  
 2. Section A.5 U.S. Department of Agriculture Wood Packaging Materials  
         Regulations (DEC 05)  
 

Delete this section in its entirety and replace with the following: 
 

A.5 Wood Packaging Materials Requirements (JUN 06) 
 

Wood packaging materials utilized in the storage and shipment of National Defense 
Stockpile materials, including, but not limited to, pallets, boxes, kegs, and dunnage 
lumber, do not meet the requirements of U.S. Department of Agriculture Regulations 
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at 7 CFR 319.40 or International Standards for Phytosanitary Measures (ISPM) 15, 
“Guidelines for Regulating Wood Packaging Materials in International Trade.”  
Stockpile wood packaging materials have not been heat treated or fumigated with 
methyl bromide and are not marked to indicate that they meet the requirements of 
these regulations and standards.  As a result, it may not be possible to export or 
import these wood packaging materials.   

 
3. Add the following in SECTION F – SHIPPING:  
 

F.8  Environmental Policy (NOV 05) 
 

The Contractor, its agents and employees shall comply with the Environmental 
Safety and Occupational Health Policy of the Defense National Stockpile Center 
while on storage facilities where stockpile material is stored. The Contractor shall 
review information on DNSC’s Environmental Safety and Occupational Health 
Policy on the DNSC Website at https://www.dnsc.dla.mil by clicking on “I Am The 
Key.” 

 
4.    Add the following in SECTION G – CONTRACT ADMINISTRATION DATA:
 

a.  G.14 Applicable Law for Breach of Contract Claim (JUL 06) 
 
        United States law will apply to resolve any claim of breach of this contract.   
 
 b.  G.15 Bankruptcy (JAN 07) 
 

In the event the contractor enters into proceedings relating to bankruptcy, whether 
voluntary or involuntary, the contractor agrees to furnish, by certified mail or 
electronic commerce method authorized by the contract, written notification of the 
bankruptcy to the contracting officer responsible for administering the contract.  
This notification shall be furnished within five days of the initiation of the 
proceedings relating to bankruptcy filing.  This notification shall include the date on 
which the bankruptcy petition was filed and the identity of the court in which the 
bankruptcy petition was filed.  

 
 
 
 
 
 
 
 
 
 
 
 
5. Section I.2 Item Offer Page – Tungsten Ores and Concentrates (MAY 06)  
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Delete this section in its entirety and replace with the attached   
 
Section I.2 Item Offer Page – Tungsten Ores and Concentrates (MAR 07). 

 
6.  1.5 Certification Regarding Debarment, Suspension, Proposed Debarment, 

Environmental Compliance and Other Responsibility Matters (JUL 97)  
 
  Delete section in its entirety and replace with the following 
 

I.5 Certification Regarding Debarment, Suspension, Proposed Debarment, 
and Other Responsibility Matters (FEB 07) 

 
a.(1)  The Offeror certifies, to the best of its knowledge and belief, that - 

 
(i)  The Offeror and/or any of its Principals - 

 
(A)  Are  are not  presently debarred, suspended, proposed for 

debarment, or declared ineligible for the award of contracts by any Federal 
agency; 

 
(B)  Have  have not , within a three-year period preceding this offer, been 

convicted of or had a civil judgment rendered against them for:  commission of 
fraud or a criminal offense in connection with obtaining, attempting to obtain, or 
performing a public (Federal, state or local) contract or subcontract; violation of 
Federal or state antitrust statutes relating to the submission of offers; or 
commission of embezzlement, theft, forgery, bribery, falsification or destruction of 
records, making false statements, tax evasion, or receiving stolen property; and 

 
(C)  Are  are not  presently indicted for, or otherwise criminally or civilly 

charged by a governmental entity with, commission of any of the offenses 
enumerated in subdivision a. (1)(i)(B) of this provision. 

 
(ii)  The Offeror has  has not , within a three-year period preceding this offer, had 

one or more contracts terminated for default by any Federal agency. 
 

(2)  “Principals,” for the purposes of this certification, means officers; directors; owners; 
partners; and, persons having primary management or supervisory responsibilities 
within a business entity (e.g., general manager; plant manager; head of a subsidiary, 
division, or business segment, and similar positions). 

 
This Certification Concerns a Matter Within the Jurisdiction of an Agency of the 
United States and the Making of a False, Fictitious, or Fraudulent Certification May 
Render the Maker Subject to Prosecution Under Section 1001, Title 18, United 
States Code. 

 
b.  The Offeror shall provide immediate written notice to the Contracting Officer if, at 
any time prior to contract award, the Offeror learns that its certification was erroneous 
when submitted or has become erroneous by reason of changed circumstances. 
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c.  A certification that any of the items in paragraph a. of this provision exists will not 
necessarily result in withholding of an award under this Solicitation.  However, the 
certification will be considered in connection with a determination of the Offeror’s 
responsibility.  Failure of the Offeror to furnish a certification or provide such additional 
information as requested by the Contracting Officer may render the Offeror 
nonresponsible. 

 
 d.  Nothing contained in the foregoing shall be construed to require establishment 

of a system of records in order to render, in good faith, the certification required 
by paragraph a. of this provision.  The knowledge and information of an Offeror 
is not required to exceed that which is normally possessed by a prudent person in 
the ordinary course of business dealings. 

 
e.  The certification in paragraph a. of this provision is a material representation of fact 
upon which reliance was placed when making award.  If it is later determined that the 
Offeror knowingly rendered an erroneous certification, in addition to the other remedies 
available to the Government, the Contracting Officer may terminate the contract resulting 
from this Solicitation for default. 

 
7. Add the following in SECTION I - DISPUTES:
 
  I.10  Disputes:  Agreement to Use Alternative Dispute Resolution (JUL 06) 
 

a.  The parties agree to negotiate with each other to try to resolve any disputes that may 
arise.  If unassisted negotiations are unsuccessful, the parties will use alternative dispute 
resolution (ADR) techniques to try to resolve the dispute.  Litigation will only be 
considered as a last resort when ADR is unsuccessful or has been documented by the 
party rejecting ADR to be inappropriate for resolving the dispute.   
 
b.  Before either party determines ADR inappropriate, that party must discuss the use of 
ADR with the other party.  The documentation rejecting ADR must be signed by an 
official authorized to bind the contractor, or, for the Agency, by the contracting officer, 
and approved at a level above the contracting officer after consultation with the ADR 
Specialist and with legal counsel.  Contractor personnel are also encouraged to include 
the ADR Specialist in their discussions with the contracting officer before determining 
ADR to be inappropriate.  
 
c.  If you wish to opt out of this clause, check here (___).  Alternate wording may be 
negotiated with the contracting officer. 
 
 
 
 

8. Section J.1 Analysis – Tungsten Ores and Concentrates (MAY 06) 
 

Delete this section in its entirety and replace with the attached   
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Section J.1 Analysis – Tungsten Ores and Concentrates (MAR 07) 
 

Sections I.2 and J.1 will also be available as Microsoft Excel files on DNSC’s website: 
https://www.dnsc.dla.mil/ 

 
 
 
 
 
 
 
 
 
 



DLA-TUNGSTEN ORES AND CONCENTRATES-003 
AMENDMENT NO. 009 

Page 6 of 20 
 
9. Except as provided herein, all other terms and conditions of DLA-TUNGSTEN ORES 

AND CONCENTRATES-003, as amended by Amendment Nos. 002, 003, 005 and 008 
thereto, remain unchanged and in full force and effect. 

 
 
 
10. Offerors shall acknowledge receipt of this Amendment by signing in the space provided 

below and returning a copy of this form along with their offer to: 
 
   ATTN:  DNSC-B/Bid Custodian 
   Defense National Stockpile Center 
   8725 John J. Kingman Road 
   Suite 3229 
   Fort Belvoir, VA 22060-6223 
   Facsimile No.  (703) 767-5541 
 
 
Failure to acknowledge receipt of this Amendment may result in the offeror being considered 
ineligible for award. 
 
 
 
 
 
NAME OF FIRM:            
 
ADDRESS:               
  
TELEPHONE:             
 
FACSIMILE:            
 
EMAIL:             
 
BY:              
 
SIGNATURE:            
 
TITLE:             
 
DATE:             
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Bulk Wt WO3 WO3 W WO3 Offered Price Total

Item # Location Lot # Type Origin # of Units (lbs) (%) (lbsWO3) (lbsW) (STU) ($ / WO3 STU)  Offered Price ($)

1235 Scotia, NY 66 Ferberite Chile 105 54,249         69.20 37,540.31        29,769.46         1,877.015       X =

1254 Scotia, NY 160 Ferberite Bolivia 23 11,623         67.52 7,847.85          6,223.34           392.392          X =

1258 Scotia, NY 166 Ferberite Bolivia 125 64,725         68.46 44,310.74        35,138.41         2,215.537       X =

1260 Scotia, NY 170 Ferberite Bolivia 36 64,800         71.43 46,286.64        36,705.31         2,314.332       X =

1263 Scotia, NY 178 Ferberite Bolivia 125 64,915         70.07 45,485.94        36,070.35         2,274.297       X =

1291 Scotia, NY 74-2610 Ferberite Bolivia 102 52,969         71.54 37,894.02        30,049.96         1,894.701       X =

1300 Scotia, NY 96-2610 Ferberite Bolivia 106 54,685         68.15 37,267.83        29,553.39         1,863.391       X =

1301 Scotia, NY 97-2610 Ferberite Bolivia 105 54,401         68.68 37,362.61        29,628.55         1,868.130       X =

1303 Scotia, NY 100-2610 Ferberite Bolivia 40 54,347         66.57 36,178.80        28,689.79         1,808.940       X =

1310 Scotia, NY 147-2610 Ferberite Bolivia 106 55,140         69.74 38,454.64        30,494.53         1,922.732       X =

1319 Scotia, NY 222 9 W16 Ferberite Basutoland 19 34,008         71.84 24,431.35        19,374.06         1,221.567       X =

1322 Scotia, NY 4 4 Ferberite Bolivia 142 73,472         70.67 51,922.66        41,174.67         2,596.133       X =

1331 Scotia, NY 4 10229 Ferberite Bolivia 82 42,550         66.50 28,295.75        22,438.53         1,414.788       X =

1334 Scotia, NY 4 10473 Ferberite Unknown 127 66,135         69.50 45,963.83        36,449.31         2,298.191       X =

1350 Scotia, NY BMB-4-7 Ferberite Bolivia 156 80,764         71.18 57,487.82        45,587.84         2,874.391       X =

1354 Scotia, NY BMB 4 10464 Ferberite Bolivia 48 85,861         71.74 61,596.68        48,846.17         3,079.834       X =

1356 Scotia, NY BMB 4 21051 Ferberite Bolivia 31 54,528         70.95 38,687.62        30,679.28         1,934.381       X =

1361 Scotia, NY BMB 4 99416 Ferberite Bolivia 32 54,208         67.37 36,519.93        28,960.30         1,825.996       X =

1362 Scotia, NY BTW19RedCross Ferberite Bolivia 121 49,672         72.33 35,927.76        28,490.71         1,796.388       X =

1365 Scotia, NY 10 Green Ferberite Portugal 22 40,019         73.56 29,437.98        23,344.32         1,471.899       X =

2331 Scotia, NY 104 Huebnerite Peru 193 82,046         73.85 60,590.97        48,048.64         3,029.549       X =

2336 Scotia, NY 24-1336 Huebnerite Peru 97 139,225       70.68 98,404.23        78,034.55         4,920.212       X =

2338 Scotia, NY 31-1336 Huebnerite Peru 129 65,178         74.42 48,505.47        38,464.84         2,425.273       X =

2341 Scotia, NY 44-1336 Huebnerite Peru 242 101,054       74.28 75,062.91        59,524.89         3,753.146       X =

2343 Scotia, NY 46-1336 Huebnerite Peru 156 65,317         74.56 48,700.36        38,619.38         2,435.018       X =

2344 Scotia, NY 88-1336 Huebnerite Peru 171 72,293         73.39 53,055.83        42,073.28         2,652.792       X =

2350 Scotia, NY 95-1336 Huebnerite Peru 246 104,049       72.74 75,685.24        60,018.40         3,784.262       X =

2360 Scotia, NY FMS-40 Huebnerite Peru 142 62,197         73.98 46,013.34        36,488.58         2,300.667       X =

2361 Scotia, NY FMS-41 Huebnerite Peru 142 61,927         74.49 46,129.42        36,580.63         2,306.471       X =

2365 Scotia, NY FMS-55 Huebnerite Peru 136 56,634         74.10 41,965.79        33,278.87         2,098.290       X =

2366 Scotia, NY FMS-56 Huebnerite Peru 136 56,670         73.82 41,833.79        33,174.20         2,091.690       X =

2369 Scotia, NY FMS-61 Huebnerite Peru 140 58,684         73.63 43,209.03        34,264.76         2,160.451       X =

I.2  Item Offer Page -- Tungsten Ores & Concentrates
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Bulk Wt WO3 WO3 W WO3 Offered Price Total

Item # Location Lot # Type Origin # of Units (lbs) (%) (lbsWO3) (lbsW) (STU) ($ / WO3 STU)  Offered Price ($)

2372 Scotia, NY FMS-64 Huebnerite Peru 193 81,940         73.82 60,488.11        47,967.07         3,024.405       X =

2375 Scotia, NY 14-H Huebnerite Domestic 216 95,727         73.01 69,890.28        55,422.99         3,494.514       X =

2378 Scotia, NY M3850A Huebnerite Unknown 126 59,000         72.70 42,893.00        34,014.15         2,144.650       X =

3312 Scotia, NY 16-White Scheelite Unknown 106 55,648         65.86 36,649.77        29,063.27         1,832.489       X =

3329 Scotia, NY P-2632-D Scheelite Unknown 125 73,531         70.60 51,912.89        41,166.92         2,595.644       X =

3330 Scotia, NY P-2656 Scheelite Unknown 257 118,583       66.29 78,608.67        62,336.68         3,930.434       X =

3334 Scotia, NY P-2810-AR Scheelite Unknown 250 100,674       72.88 73,371.21        58,183.37         3,668.561       X =

3335 Scotia, NY P-2843-A Scheelite Unknown 201 82,377         72.27 59,533.86        47,210.35         2,976.693       X =

3365 Scotia, NY NH-53-CD Scheelite Unknown 310 175,866       65.92 115,930.87      91,933.18         5,796.543       X =

3367 Scotia, NY NH-55-A Scheelite Unknown 145 78,446         69.48 54,504.28        43,221.89         2,725.214       X =

3374 Scotia, NY B-152 Scheelite Unknown 95 86,604         65.83 57,011.41        45,210.05         2,850.571       X =

3376 Scotia, NY B-155 Scheelite Unknown 67 64,436         72.30 46,587.23        36,943.67         2,329.361       X =

3384 Scotia, NY BMB 4 10247 Scheelite Bolivia 29 52,081         73.06 38,050.38        30,173.95         1,902.519       X =

3386 Scotia, NY HH 7-300 Scheelite Unknown 14 24,965         72.62 18,129.58        14,376.76         906.479          X =

4308 Scotia, NY P-2832 Synthetic Scheelite Brazil 56 59,592         71.95 42,876.44        34,001.02         2,143.822       X =

4343 Scotia, NY P-2732 Synthetic Scheelite Brazil 193 80,275         77.86 62,502.12        49,564.18         3,125.106       X =

4345 Scotia, NY P-2740-B Synthetic Scheelite Unknown 301 107,466       76.30 81,996.56        65,023.27         4,099.828       X =

4362 Scotia, NY P-2839-A Synthetic Scheelite Australia 82 87,737         71.97 63,144.32        50,073.44         3,157.216       X =

4377 Scotia, NY P-2901-A Synthetic Scheelite Unknown 432 111,022       69.29 76,927.14        61,003.23         3,846.357       X =

4388 Scotia, NY P-2936 Synthetic Scheelite Argentina 270 74,935         69.11 51,787.58        41,067.55         2,589.379       X =

4420 Scotia, NY P-3029-A Synthetic Scheelite Argentina 226 62,020         70.48 43,711.70        34,663.37         2,185.585       X =

4424 Scotia, NY P-3033-A Synthetic Scheelite Argentina 253 66,293         69.16 45,848.24        36,357.65         2,292.412       X =

4446 Scotia, NY P-3084-H Synthetic Scheelite Argentina 198 61,864         72.38 44,777.16        35,508.29         2,238.858       X =

4454 Scotia, NY P-3097-A Synthetic Scheelite Unknown 325 92,229         69.48 64,080.71        50,816.00         3,204.035       X =

4468 Scotia, NY P-3108-B Synthetic Scheelite Unknown 233 63,879         70.45 45,002.76        35,687.19         2,250.138       X =

4483 Scotia, NY P-3128-C Synthetic Scheelite Argentina 202 64,612         72.85 47,069.84        37,326.38         2,353.492       X =

4489 Scotia, NY P-3134-D Synthetic Scheelite Unknown 239 86,357         73.12 63,144.24        50,073.38         3,157.212       X =

4508 Scotia, NY P-3162-A Synthetic Scheelite Unknown 222 70,214         71.87 50,462.80        40,017.00         2,523.140       X =

4509 Scotia, NY P-3162-B Synthetic Scheelite Unknown 221 70,251         72.17 50,700.15        40,205.22         2,535.007       X =

4531 Scotia, NY P-3179-B Synthetic Scheelite Unknown 231 72,890         70.94 51,708.17        41,004.58         2,585.408       X =

4533 Scotia, NY P-3180-B Synthetic Scheelite Unknown 206 71,261         70.42 50,182.00        39,794.32         2,509.100       X =

4553 Scotia, NY P-3191-B Synthetic Scheelite Argentina 222 70,652         72.04 50,897.70        40,361.88         2,544.885       X =

4554 Scotia, NY P-3191-C Synthetic Scheelite Argentina 208 65,427         72.19 47,231.75        37,454.78         2,361.588       X =
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5321 Scotia, NY 48 Wolframite Unknown 18 32,468         73.29 23,795.80        18,870.07         1,189.790       X =

5324 Scotia, NY 67 Wolframite Bolivia 32 54,400         69.43 37,769.92        29,951.55         1,888.496       X =

5340 Scotia, NY 8-474 Wolframite Thailand 12 20,597         72.17 14,864.85        11,787.83         743.243          X =

5345 Scotia, NY 37-474 Wolframite Thailand 24 46,879         72.03 33,766.94        26,777.19         1,688.347       X =

5380 Scotia, NY 1*3273 Wolframite Spain 418 208,458       67.01 139,687.71      110,772.35       6,984.385       X =

5382 Scotia, NY 43-3658 Wolframite Spain 111 61,178         69.62 42,592.12        33,775.55         2,129.606       X =

5395 Scotia, NY 123B-125A Wolframite Unknown 290 171,907       67.84 116,621.71      92,481.02         5,831.085       X =

5408 Scotia, NY P-2679-C Wolframite Bolivia 183 82,967         68.32 56,683.05        44,949.66         2,834.153       X =

5420 Scotia, NY P-2780-B Wolframite Unknown 160 69,402         67.58 46,901.87        37,193.18         2,345.094       X =

5426 Scotia, NY P-2837-B Wolframite Bolivia 225 102,726       69.88 71,784.93        56,925.45         3,589.246       X =

5473 Scotia, NY P-3135-A Wolframite Unknown 188 78,348         71.85 56,293.04        44,640.38         2,814.652       X =

5476 Scotia, NY P-3183 Wolframite Unknown 199 89,154         71.38 63,638.13        50,465.03         3,181.906       X =

5478 Scotia, NY W-105-A Wolframite Unknown 186 103,306       68.11 70,361.72        55,796.84         3,518.086       X =

5486 Scotia, NY W-112-C Wolframite Unknown 141 83,258         69.56 57,914.26        45,926.01         2,895.713       X =

5510 Scotia, NY W-128-C Wolframite Unknown 127 72,949         66.12 48,233.88        38,249.47         2,411.694       X =

5514 Scotia, NY W-130-C Wolframite Unknown 152 88,714         65.08 57,735.07        45,783.91         2,886.754       X =

5520 Scotia, NY B-155 Wolframite Unknown 44 39,600         68.95 27,304.20        21,652.23         1,365.210       X =

5544 Scotia, NY 8 RED S Wolframite Portugal 95 49,439         74.22 36,693.63        29,098.05         1,834.681       X =

5560 Scotia, NY DMS-222/10M Wolframite Basutoland 18 32,400         73.19 23,713.56        18,804.85         1,185.678       X =

5562 Scotia, NY E966A/D Wolframite Unknown 158 65,960         66.95 44,160.22        35,019.05         2,208.011       X =

5585 Scotia, NY YIT-T SONG Wolframite Thailand 15 26,694         71.15 18,992.78        15,061.28         949.639          X =

6,208,003 4,385,179.41 3,477,447.27 219,258.970

Company Name:

Name and Title of Person Submitting Offer:

Signature and Date:

NOTE:  Minimum bid is one entire line item.
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J.I ANALYSIS - TUNGSTEN ORES AND CONCENTRATES (MAY 07)

 Percent *
Item Depot Lot Type WO3 Al As Ba Be Bi Ca Cd Co Cr Cu Fe K Mg Mn Sn Mo Na Nb/Cb Ni P Pb S Sb Si Ta Ti V Zn Th U Bq/g** H2O

1235 Scotia, NY 66 Ferberite 69.20 <0.01 0.06 <0.01 <0.01 0.13 0.05 <0.01 0.02 <0.01 0.03 19.29 0.04 0.23 0.85 0.27 <0.01 0.05 0.02 <0.01 0.03 <0.01 0.04 <0.01 0.52 <0.01 0.04 <0.01 <0.01 <0.001 0.003 1 0.10

1254 Scotia, NY 160 Ferberite 67.52 <0.01 0.03 <0.01 <0.01 0.13 0.03 <0.01 0.02 <0.01 0.04 20.54 <0.01 0.13 0.85 0.08 <0.01 <0.01 0.02 <0.01 0.02 0.01 0.02 <0.01 0.46 <0.01 0.09 <0.01 <0.01 <0.001 0.003 1 0.08

1258 Scotia, NY 166 Ferberite 68.46 <0.01 0.08 <0.01 <0.01 0.18 0.04 <0.01 0.02 <0.01 0.03 20.18 <0.01 0.11 0.85 0.06 <0.01 <0.01 0.02 <0.01 0.04 0.04 0.05 0.02 0.57 <0.01 0.07 <0.01 <0.01 <0.001 0.003 1 <0.01

1260 Scotia, NY 170 Ferberite 71.43 0.08 0.08 <0.01 <0.01 0.10 0.05 <0.01 <0.01 <0.01 0.02 17.28 0.02 0.16 1.31 0.65 <0.01 <0.01 0.02 <0.01 0.05 0.03 0.03 0.01 0.39 <0.01 0.03 <0.01 <0.01 0.001 0.004 1 0.03

1263 Scotia, NY 178 Ferberite 70.07 0.09 0.07 <0.01 <0.01 0.17 0.04 <0.01 0.02 <0.01 0.03 17.33 0.02 0.20 1.31 0.94 <0.01 0.03 0.02 <0.01 0.05 0.04 0.02 0.03 0.43 <0.01 0.04 <0.01 <0.01 <0.001 0.003 1 <0.01

1291 Scotia, NY 74-2610 Ferberite 71.54 0.15 0.19 <0.01 <0.01 0.16 0.67 <0.01 0.03 <0.01 <0.01 14.51 <0.01 0.07 2.23 0.26 <0.01 <0.01 0.03 <0.01 0.01 0.04 0.08 <0.01 0.51 <0.01 0.15 <0.01 0.01 0.005 0.003 1 0.12

1300 Scotia, NY 96-2610 Ferberite 68.15 <0.01 0.08 <0.01 <0.01 0.19 0.03 <0.01 0.02 <0.01 0.03 19.95 <0.01 0.13 0.81 0.11 <0.01 <0.01 0.01 <0.01 0.02 <0.01 0.04 <0.01 0.46 <0.01 0.06 <0.01 <0.01 <0.001 0.003 1 <0.01

1301 Scotia, NY 97-2610 Ferberite 68.68 <0.01 0.03 <0.01 <0.01 0.23 0.04 <0.01 0.02 <0.01 0.03 20.03 0.04 0.22 0.81 0.10 <0.01 0.07 0.03 <0.01 0.04 <0.01 0.01 <0.01 0.37 <0.01 0.04 <0.01 <0.01 <0.001 0.003 1 0.02

1303 Scotia, NY 100-2610 Ferberite 66.57 0.65 0.09 <0.01 <0.01 0.20 1.43 <0.01 0.02 <0.01 0.03 14.24 <0.01 0.11 2.37 0.91 <0.01 <0.01 0.05 <0.01 0.03 <0.01 0.06 <0.01 1.06 <0.01 0.26 <0.01 <0.01 <0.001 0.003 1 <0.01

1310 Scotia, NY 147-2610 Ferberite 69.74 0.37 0.11 <0.01 <0.01 0.13 0.76 <0.01 0.02 <0.01 <0.01 15.35 <0.01 0.05 2.50 0.20 <0.01 <0.01 0.04 <0.01 0.02 0.04 0.04 <0.01 0.67 <0.01 0.12 <0.01 0.01 0.006 0.001 1 0.07

1319 Scotia, NY 222 9 W16 Ferberite 71.84 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 <0.01 0.01 <0.01 <0.01 16.97 <0.01 0.03 1.89 0.19 <0.01 <0.01 0.17 <0.01 <0.01 <0.01 0.02 <0.01 0.12 0.11 0.30 <0.01 <0.01 0.004 <0.001 1 0.07

1322 Scotia, NY 4 4 Ferberite 70.67 <0.01 0.05 <0.01 <0.01 0.04 0.15 <0.01 0.01 <0.01 <0.01 16.35 <0.01 0.06 2.49 0.17 <0.01 <0.01 0.06 <0.01 0.02 0.09 0.11 0.01 1.00 <0.01 <0.01 <0.01 0.02 <0.001 0.002 1 0.12

1331 Scotia, NY 4 10229 Ferberite 66.50 0.18 0.01 0.10 <0.01 0.02 0.29 <0.01 0.02 <0.01 0.02 16.92 0.05 0.22 1.63 0.26 <0.01 0.07 0.03 <0.01 0.03 0.09 0.04 0.10 2.37 <0.01 0.08 <0.01 0.10 <0.001 0.003 1 0.04

1334 Scotia, NY 4 10473 Ferberite 69.50 0.06 0.04 <0.01 <0.01 0.08 0.34 <0.01 0.02 <0.01 0.02 16.20 0.05 0.25 2.56 0.38 <0.01 0.07 0.06 <0.01 0.03 0.17 0.12 <0.01 1.11 <0.01 <0.01 <0.01 0.03 0.002 0.002 1 0.04

1350 Scotia, NY BMB-4-7 Ferberite 71.18 0.06 0.06 0.01 <0.01 0.06 0.38 <0.01 0.01 <0.01 0.02 13.98 <0.01 0.09 3.53 0.27 <0.01 <0.01 0.05 <0.01 <0.01 0.22 0.16 <0.01 0.81 <0.01 0.04 <0.01 0.03 0.002 0.002 1 0.12

1354 Scotia, NY BMB 4 10464 Ferberite 71.74 <0.01 0.08 <0.01 <0.01 0.07 0.30 <0.01 0.01 <0.01 0.01 15.35 <0.01 0.05 2.66 0.22 <0.01 <0.01 0.05 <0.01 <0.01 0.22 0.17 <0.01 0.81 <0.01 0.02 <0.01 0.02 <0.001 0.003 1 0.07

1356 Scotia, NY BMB 4 21051 Ferberite 70.95 <0.01 0.01 0.02 <0.01 0.01 0.16 <0.01 0.03 <0.01 0.04 17.19 <0.01 0.19 1.52 0.11 <0.01 <0.01 0.03 <0.01 <0.01 0.04 0.02 <0.01 0.87 <0.01 0.02 <0.01 0.03 <0.001 0.003 1 <0.01

1361 Scotia, NY BMB 4 99416 Ferberite 67.37 <0.01 <0.01 <0.01 <0.01 0.09 0.05 <0.01 0.03 <0.01 0.06 20.28 <0.01 0.14 0.87 0.08 <0.01 <0.01 0.03 <0.01 0.02 <0.01 0.36 <0.01 1.18 <0.01 0.02 <0.01 <0.01 <0.001 0.004 1 0.08

1362 Scotia, NY BTW19RedCros Ferberite 72.33 <0.01 0.20 <0.01 <0.01 0.02 0.08 <0.01 0.01 <0.01 0.03 15.45 <0.01 0.09 2.95 0.04 <0.01 <0.01 0.13 <0.01 <0.01 0.01 0.53 <0.01 0.18 0.01 0.01 <0.01 0.02 <0.001 0.003 1 0.07

1365 Scotia, NY 10 Green Ferberite 73.56 <0.01 0.06 <0.01 <0.01 0.01 0.06 <0.01 0.01 <0.01 0.02 15.28 <0.01 0.02 2.99 0.04 <0.01 <0.01 0.18 <0.01 <0.01 <0.01 0.34 <0.01 0.09 0.04 <0.01 <0.01 0.02 <0.001 0.003 1 0.03

2331 Scotia, NY 104 Huebnerite 73.85 <0.01 0.04 <0.01 <0.01 0.01 0.10 <0.01 <0.01 <0.01 0.06 1.01 0.01 0.02 15.77 <0.01 <0.01 <0.01 0.03 <0.01 0.01 0.22 0.30 0.04 0.71 <0.01 0.02 <0.01 0.06 0.001 0.009 2 0.05

2336 Scotia, NY 24-1336 Huebnerite 70.68 <0.01 0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 <0.01 0.01 1.19 <0.01 <0.01 16.00 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.16 0.13 0.01 2.19 <0.01 <0.01 <0.01 <0.01 <0.001 0.003 1 0.54

2338 Scotia, NY 31-1336 Huebnerite 74.42 <0.01 0.02 <0.01 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 0.07 1.16 <0.01 0.02 16.00 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.22 0.26 <0.01 0.67 <0.01 <0.01 <0.01 0.06 <0.001 0.009 2 0.05

2341 Scotia, NY 44-1336 Huebnerite 74.28 <0.01 0.03 <0.01 <0.01 <0.01 0.05 <0.01 <0.01 <0.01 0.03 0.81 <0.01 <0.01 16.35 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.17 0.19 0.02 0.53 <0.01 <0.01 <0.01 0.04 <0.001 0.003 1 0.11

2343 Scotia, NY 46-1336 Huebnerite 74.56 <0.01 0.02 <0.01 <0.01 <0.01 0.05 <0.01 <0.01 <0.01 0.03 0.60 <0.01 <0.01 16.36 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.13 0.14 0.01 0.56 <0.01 0.02 <0.01 0.03 <0.001 0.003 1 0.06

2344 Scotia, NY 88-1336 Huebnerite 73.39 <0.01 0.04 <0.01 <0.01 <0.01 0.07 <0.01 <0.01 <0.01 0.05 0.94 <0.01 0.02 16.38 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.18 0.31 0.02 0.91 <0.01 0.01 <0.01 0.04 0.002 0.005 1 0.11

2350 Scotia, NY 95-1336 Huebnerite 72.74 <0.01 0.03 <0.01 <0.01 0.01 0.12 <0.01 <0.01 <0.01 0.07 1.15 0.01 0.02 16.49 0.01 <0.01 <0.01 0.03 <0.01 0.02 0.29 0.45 0.04 0.90 <0.01 0.03 <0.01 0.07 0.002 0.005 1 0.12

2360 Scotia, NY FMS-40 Huebnerite 73.98 <0.01 0.01 <0.01 <0.01 <0.01 0.05 <0.01 <0.01 <0.01 0.03 0.86 <0.01 <0.01 16.47 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.15 0.21 <0.01 0.57 <0.01 <0.01 <0.01 0.03 <0.001 0.003 1 0.12

2361 Scotia, NY FMS-41 Huebnerite 74.49 <0.01 0.02 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 <0.01 0.03 0.86 <0.01 <0.01 16.06 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.13 0.21 <0.01 0.55 <0.01 0.02 <0.01 0.03 <0.001 0.003 1 0.11

2365 Scotia, NY FMS-55 Huebnerite 74.10 <0.01 0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 <0.01 0.05 0.73 0.01 0.02 16.66 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.14 0.19 0.02 0.73 <0.01 0.02 <0.01 0.04 <0.001 0.006 2 0.11
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2366 Scotia, NY FMS-56 Huebnerite 73.82 <0.01 0.02 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 <0.01 0.05 0.79 0.01 0.02 16.69 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.15 0.18 0.03 0.78 <0.01 0.01 <0.01 0.04 <0.001 0.006 2 0.17

2369 Scotia, NY FMS-61 Huebnerite 73.63 <0.01 0.04 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 <0.01 0.05 1.16 0.01 0.02 16.42 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 0.20 0.19 0.04 0.71 <0.01 0.02 <0.01 0.05 <0.001 0.006 2 0.14

2372 Scotia, NY FMS-64 Huebnerite 73.82 <0.01 0.03 <0.01 <0.01 <0.01 0.07 <0.01 <0.01 <0.01 0.04 0.82 <0.01 0.02 16.57 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.17 0.22 0.01 0.74 <0.01 0.01 <0.01 0.06 <0.001 0.009 2 0.13

2375 Scotia, NY 14-H Huebnerite 73.01 0.01 <0.01 <0.01 <0.01 <0.01 0.60 <0.01 <0.01 <0.01 0.03 1.14 0.01 0.02 16.43 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 0.20 0.29 <0.01 0.63 <0.01 0.05 <0.01 0.02 <0.001 0.004 1 0.02

2378 Scotia, NY M3850A Huebnerite 72.70 <0.01 0.02 <0.01 <0.01 0.02 0.12 <0.01 <0.01 <0.01 0.05 1.82 0.01 0.03 15.73 0.04 <0.01 <0.01 0.08 <0.01 0.01 0.19 0.54 0.02 0.87 0.02 0.02 <0.01 0.06 0.002 0.006 2 0.07

3312 Scotia, NY 16-White Scheelite 65.86 0.94 0.03 0.12 <0.01 0.17 11.24 <0.01 <0.01 <0.01 0.02 2.61 <0.01 <0.01 0.81 <0.01 0.04 <0.01 0.08 <0.01 0.07 0.03 0.31 <0.01 3.56 0.05 0.17 0.01 0.29 0.003 <0.001 1 0.09

3329 Scotia, NY P-2632-D Scheelite 70.60 0.25 0.02 0.36 <0.01 0.19 12.99 <0.01 <0.01 <0.01 <0.01 1.57 <0.01 <0.01 0.13 0.04 0.83 <0.01 0.02 <0.01 0.03 0.02 0.35 <0.01 1.25 0.02 0.23 <0.01 <0.01 0.004 0.005 2 0.07

3330 Scotia, NY P-2656 Scheelite 66.29 0.04 0.02 <0.01 <0.01 0.23 13.25 <0.01 <0.01 <0.01 0.01 4.47 <0.01 <0.01 0.19 0.04 1.13 <0.01 0.03 <0.01 <0.01 0.02 0.09 <0.01 1.59 <0.01 0.05 <0.01 <0.01 0.003 0.001 1 0.05

3334 Scotia, NY P-2810-AR Scheelite 72.88 0.21 0.03 0.08 <0.01 0.05 12.56 <0.01 <0.01 <0.01 <0.01 0.89 <0.01 <0.01 0.11 0.04 0.20 <0.01 0.02 <0.01 0.04 0.01 0.15 <0.01 1.64 0.02 0.14 <0.01 0.05 0.004 0.002 1 0.07

3335 Scotia, NY P-2843-A Scheelite 72.27 0.24 0.03 0.08 <0.01 0.07 12.48 <0.01 <0.01 <0.01 0.01 0.92 <0.01 <0.01 0.11 0.03 0.23 <0.01 0.02 <0.01 0.04 0.02 0.15 <0.01 1.98 0.02 0.14 <0.01 0.05 0.003 0.002 1 0.17

3365 Scotia, NY NH-53-CD Scheelite 65.92 0.24 0.04 1.41 <0.01 0.21 11.24 <0.01 <0.01 <0.01 0.01 2.63 <0.01 <0.01 0.21 0.10 0.29 0.16 0.02 <0.01 0.02 0.02 0.67 0.03 2.63 0.01 0.62 <0.01 0.02 0.004 0.003 1 0.33

3367 Scotia, NY NH-55-A Scheelite 69.48 0.31 0.06 0.26 <0.01 0.28 11.68 <0.01 <0.01 <0.01 0.02 1.41 <0.01 <0.01 0.15 0.08 0.37 <0.01 0.03 <0.01 0.03 0.02 0.61 0.05 2.72 0.03 0.12 <0.01 0.01 0.005 0.003 1 0.22

3374 Scotia, NY B-152 Scheelite 65.83 0.71 0.01 0.05 <0.01 0.05 13.67 <0.01 <0.01 <0.01 <0.01 1.92 <0.01 0.06 0.21 0.02 1.14 0.01 0.03 <0.01 0.04 0.50 0.27 <0.01 2.51 0.02 0.08 0.01 0.08 0.005 0.002 1 0.07

3376 Scotia, NY B-155 Scheelite 72.30 0.26 <0.01 0.27 <0.01 0.12 12.58 <0.01 <0.01 <0.01 0.01 1.75 <0.01 0.03 0.13 <0.01 0.87 0.02 0.02 <0.01 0.03 0.01 0.67 <0.01 0.82 0.02 0.24 <0.01 0.02 0.008 0.002 1 0.15

3384 Scotia, NY BMB 4 10247 Scheelite 73.06 0.17 0.13 <0.01 <0.01 0.02 11.65 <0.01 <0.01 <0.01 0.08 0.89 <0.01 <0.01 0.09 0.52 <0.01 <0.01 0.03 <0.01 0.02 0.15 0.31 <0.01 2.21 0.03 0.02 <0.01 <0.01 0.003 0.001 1 0.10

3386 Scotia, NY HH 7-300 Scheelite 72.62 0.14 <0.01 0.04 <0.01 0.11 12.64 <0.01 <0.01 <0.01 0.04 1.19 <0.01 <0.01 0.09 <0.01 1.01 <0.01 0.03 <0.01 0.03 0.07 0.09 <0.01 0.96 0.02 0.23 <0.01 <0.01 0.008 0.001 1 0.06

4308 Scotia, NY P-2832 SynScheel 71.95 <0.01 0.02 <0.01 <0.01 <0.01 13.69 <0.01 <0.01 <0.01 <0.01 0.40 0.01 0.10 0.08 0.03 0.15 0.70 0.01 <0.01 0.03 <0.01 0.47 <0.01 0.25 0.03 <0.01 <0.01 <0.01 0.006 0.004 2 0.04

4343 Scotia, NY P-2732 SynScheel 77.86 <0.01 0.04 <0.01 <0.01 <0.01 12.48 <0.01 <0.01 <0.01 <0.01 0.22 <0.01 0.04 0.06 <0.01 0.02 0.16 0.01 <0.01 0.02 <0.01 0.16 <0.01 0.04 0.03 0.01 <0.01 <0.01 0.005 0.002 1 0.01

4345 Scotia, NY P-2740-B SynScheel 76.30 <0.01 <0.01 <0.01 <0.01 <0.01 12.72 <0.01 <0.01 <0.01 <0.01 0.27 <0.01 0.11 0.07 0.02 0.15 0.33 0.02 <0.01 0.01 <0.01 0.12 <0.01 0.04 0.04 0.01 <0.01 <0.01 0.006 0.002 1 0.03

4362 Scotia, NY P-2839-A SynScheel 71.97 <0.01 0.03 <0.01 <0.01 <0.01 13.86 <0.01 <0.01 <0.01 <0.01 0.24 0.01 0.15 0.08 0.04 0.14 0.66 0.02 <0.01 0.04 <0.01 0.37 <0.01 0.54 0.02 0.01 <0.01 <0.01 0.004 0.003 1 0.03

4377 Scotia, NY P-2901-A SynScheel 69.29 <0.01 <0.01 <0.01 <0.01 <0.01 14.19 <0.01 <0.01 <0.01 <0.01 0.08 <0.01 <0.01 0.06 <0.01 0.06 0.33 0.01 <0.01 0.02 <0.01 0.27 <0.01 0.63 0.03 <0.01 <0.01 <0.01 0.006 0.002 1 0.04

4388 Scotia, NY P-2936 SynScheel 69.11 <0.01 0.03 <0.01 <0.01 <0.01 14.38 <0.01 <0.01 <0.01 <0.01 0.19 0.03 0.05 0.08 0.02 0.07 0.97 0.01 <0.01 0.02 <0.01 0.24 <0.01 0.43 0.02 <0.01 <0.01 0.07 0.004 0.003 1 0.10

4420 Scotia, NY P-3029-A SynScheel 70.48 <0.01 0.02 <0.01 <0.01 <0.01 13.30 <0.01 <0.01 <0.01 0.11 0.04 <0.01 0.07 0.04 0.01 0.13 1.17 0.02 <0.01 0.04 <0.01 0.20 <0.01 0.59 0.03 0.02 <0.01 <0.01 0.006 0.004 2 0.04

4424 Scotia, NY P-3033-A SynScheel 69.16 <0.01 0.03 0.01 <0.01 <0.01 14.45 <0.01 <0.01 <0.01 <0.01 0.32 0.03 0.01 0.11 <0.01 0.14 0.76 0.02 <0.01 0.04 <0.01 0.20 <0.01 0.79 0.03 0.03 <0.01 <0.01 0.004 0.002 1 0.02

4446 Scotia, NY P-3084-H SynScheel 72.38 <0.01 0.02 0.01 <0.01 0.02 14.18 <0.01 <0.01 <0.01 <0.01 0.25 0.01 0.01 0.08 0.04 0.13 0.47 0.01 <0.01 0.04 <0.01 0.31 <0.01 0.82 0.03 0.03 <0.01 0.01 0.007 0.003 1 0.04

4454 Scotia, NY P-3097-A SynScheel 69.48 <0.01 0.03 <0.01 <0.01 0.01 14.14 <0.01 <0.01 <0.01 <0.01 0.81 0.02 0.03 0.08 0.03 0.21 0.56 0.02 <0.01 0.03 <0.01 0.41 0.01 1.10 0.02 0.04 <0.01 0.04 0.005 0.002 1 0.03

4468 Scotia, NY P-3108-B SynScheel 70.45 <0.01 0.02 <0.01 <0.01 0.01 13.87 <0.01 <0.01 <0.01 <0.01 0.24 0.02 0.02 0.08 0.03 0.18 0.72 0.02 <0.01 0.04 0.05 0.29 <0.01 1.03 0.03 0.02 <0.01 0.03 0.004 0.002 1 0.06

4483 Scotia, NY P-3128-C SynScheel 72.85 <0.01 0.02 <0.01 <0.01 <0.01 13.32 <0.01 <0.01 <0.01 <0.01 0.10 0.01 <0.01 0.07 0.03 0.12 0.51 0.02 <0.01 0.06 <0.01 0.13 <0.01 1.63 0.03 <0.01 <0.01 <0.01 0.004 0.002 1 0.05

4489 Scotia, NY P-3134-D SynScheel 73.12 <0.01 0.03 <0.01 <0.01 <0.01 13.37 <0.01 <0.01 <0.01 0.09 0.12 <0.01 <0.01 0.07 0.07 0.10 0.46 0.01 <0.01 0.07 <0.01 0.14 <0.01 1.44 0.03 <0.01 <0.01 0.03 0.004 0.002 1 0.05

4508 Scotia, NY P-3162-A SynScheel 71.87 <0.01 0.01 <0.01 <0.01 <0.01 13.99 <0.01 <0.01 <0.01 <0.01 0.10 <0.01 <0.01 0.07 0.04 0.11 0.43 0.03 <0.01 0.01 <0.01 0.19 <0.01 1.00 0.03 0.02 <0.01 0.03 0.005 0.002 1 0.02

4509 Scotia, NY P-3162-B SynScheel 72.17 <0.01 0.01 <0.01 <0.01 <0.01 14.04 <0.01 <0.01 <0.01 <0.01 0.09 <0.01 <0.01 0.06 0.04 0.13 0.39 0.02 <0.01 0.02 <0.01 0.18 <0.01 0.99 0.03 <0.01 <0.01 0.03 0.006 0.003 1 0.07

4531 Scotia, NY P-3179-B SynScheel 70.94 <0.01 0.01 <0.01 <0.01 <0.01 14.67 <0.01 <0.01 0.02 <0.01 0.20 <0.01 <0.01 0.07 0.02 0.05 0.47 0.02 0.02 0.01 <0.01 0.20 0.01 0.66 0.03 <0.01 <0.01 <0.01 0.006 0.002 1 0.03

4533 Scotia, NY P-3180-B SynScheel 70.42 <0.01 0.02 <0.01 <0.01 <0.01 14.91 <0.01 <0.01 0.02 <0.01 0.30 <0.01 <0.01 0.08 0.02 0.05 0.45 0.02 0.02 <0.01 <0.01 0.26 0.01 0.54 0.02 <0.01 <0.01 <0.01 0.006 0.002 1 0.08
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4553 Scotia, NY P-3191-B SynScheel 72.04 <0.01 0.03 <0.01 <0.01 <0.01 13.23 <0.01 0.02 <0.01 <0.01 0.11 0.01 <0.01 0.06 0.12 0.08 0.50 0.03 0.01 0.03 <0.01 0.17 <0.01 1.03 0.04 0.03 <0.01 0.02 0.006 0.002 1 0.04

4554 Scotia, NY P-3191-C SynScheel 72.19 <0.01 0.02 <0.01 <0.01 <0.01 13.08 <0.01 0.02 <0.01 <0.01 0.12 0.02 <0.01 0.06 0.12 0.08 0.53 0.03 0.02 0.02 <0.01 0.16 <0.01 1.04 0.03 0.03 <0.01 0.02 0.005 0.002 1 0.04

5321 Scotia, NY 48 Wolframite 73.29 <0.01 0.04 0.03 <0.01 0.03 2.09 <0.01 <0.01 <0.01 <0.01 6.59 <0.01 0.04 8.98 0.02 <0.01 <0.01 0.49 <0.01 0.02 0.01 0.33 <0.01 0.21 0.09 <0.01 <0.01 0.13 <0.001 0.006 2 0.11

5324 Scotia, NY 67 Wolframite 69.43 0.32 0.15 <0.01 <0.01 0.20 0.91 <0.01 0.03 <0.01 0.01 15.14 <0.01 0.07 1.90 0.43 <0.01 <0.01 0.05 <0.01 0.03 0.05 0.13 <0.01 0.79 <0.01 0.12 <0.01 0.02 0.006 0.003 1 0.07

5340 Scotia, NY 8-474 Wolframite 72.17 <0.01 0.08 <0.01 <0.01 0.02 0.43 <0.01 <0.01 <0.01 <0.01 7.97 <0.01 <0.01 9.73 0.47 <0.01 <0.01 0.51 <0.01 <0.01 <0.01 0.17 <0.01 0.09 0.07 0.02 <0.01 0.02 <0.001 0.004 1 0.14

5345 Scotia, NY 37-474 Wolframite 72.03 0.07 <0.01 <0.01 <0.01 0.04 0.08 <0.01 <0.01 <0.01 <0.01 9.18 <0.01 <0.01 8.38 0.30 <0.01 <0.01 0.73 <0.01 <0.01 <0.01 0.05 <0.01 0.36 0.18 0.05 <0.01 0.01 0.002 0.006 2 0.07

5380 Scotia, NY 1*3273 Wolframite 67.01 0.14 0.05 0.03 <0.01 0.04 0.23 <0.01 <0.01 <0.01 0.16 10.71 <0.01 <0.01 7.93 1.16 <0.01 <0.01 0.23 <0.01 0.01 0.07 0.09 <0.01 1.16 0.04 0.58 <0.01 0.05 0.006 0.002 1 0.21

5382 Scotia, NY 43-3658 Wolframite 69.62 0.20 0.03 <0.01 <0.01 0.03 0.18 <0.01 <0.01 <0.01 0.05 9.70 0.03 0.05 8.48 0.75 <0.01 <0.01 0.12 <0.01 0.02 0.07 0.18 <0.01 0.91 0.02 0.55 <0.01 0.05 0.003 0.004 1 0.08

5395 Scotia, NY 123B-125A Wolframite 67.84 0.28 0.10 0.03 <0.01 0.06 4.13 <0.01 <0.01 <0.01 0.04 8.86 <0.01 <0.01 3.98 0.70 0.16 <0.01 0.10 <0.01 0.01 0.05 0.47 <0.01 1.36 <0.01 0.13 <0.01 0.08 0.002 0.003 1 0.15

5408 Scotia, NY P-2679-C Wolframite 68.32 0.11 0.10 <0.01 <0.01 0.04 0.23 0.02 0.06 0.02 0.06 11.71 0.02 0.02 6.12 0.65 <0.01 <0.01 0.30 0.01 0.01 0.04 0.49 <0.01 1.84 0.07 0.19 <0.01 0.70 0.005 0.005 2 0.10

5420 Scotia, NY P-2780-B Wolframite 67.58 0.13 <0.01 <0.01 <0.01 0.05 0.17 0.02 0.01 <0.01 0.08 11.91 0.04 0.07 6.09 0.56 <0.01 <0.01 0.17 <0.01 <0.01 0.08 0.61 <0.01 1.96 0.02 0.08 <0.01 0.71 0.002 0.006 2 0.12

5426 Scotia, NY P-2837-B Wolframite 69.88 <0.01 0.02 <0.01 <0.01 <0.01 0.13 0.04 <0.01 <0.01 0.16 12.32 <0.01 <0.01 5.28 1.29 <0.01 <0.01 0.13 <0.01 <0.01 <0.01 0.60 <0.01 0.20 <0.01 0.03 <0.01 1.23 <0.001 0.001 <1 0.02

5473 Scotia, NY P-3135-A Wolframite 71.85 0.22 0.04 <0.01 <0.01 <0.01 0.21 <0.01 0.01 <0.01 0.02 11.98 0.01 0.06 6.48 0.20 <0.01 <0.01 0.12 <0.01 <0.01 <0.01 0.12 <0.01 0.46 <0.01 0.07 <0.01 0.09 <0.001 0.004 1 0.02

5476 Scotia, NY P-3183 Wolframite 71.38 <0.01 0.13 0.05 <0.01 0.03 0.12 <0.01 0.01 <0.01 0.02 14.93 <0.01 0.12 3.28 0.18 <0.01 <0.01 0.06 <0.01 <0.01 0.02 0.24 <0.01 0.92 <0.01 0.07 <0.01 0.04 0.001 0.005 1 0.10

5478 Scotia, NY W-105-A Wolframite 68.11 0.06 0.06 0.06 <0.01 0.11 1.96 <0.01 <0.01 <0.01 0.03 15.10 <0.01 0.09 1.32 0.44 0.06 <0.01 0.03 <0.01 0.02 0.15 0.14 0.03 0.99 <0.01 0.10 <0.01 0.02 0.001 0.004 1 0.25

5486 Scotia, NY W-112-C Wolframite 69.56 0.16 0.09 0.03 <0.01 0.06 3.25 <0.01 <0.01 <0.01 0.04 10.61 <0.01 0.01 3.37 0.73 0.16 <0.01 0.08 <0.01 0.01 0.06 0.46 <0.01 0.79 <0.01 0.04 <0.01 0.08 0.002 0.003 1 0.39

5510 Scotia, NY W-128-C Wolframite 66.12 0.66 0.02 0.02 <0.01 0.02 4.17 <0.01 <0.01 0.01 0.03 11.20 <0.01 0.02 2.56 0.65 0.35 <0.01 0.05 <0.01 0.02 0.03 0.28 <0.01 1.85 <0.01 0.13 <0.01 0.06 0.002 0.002 1 0.29

5514 Scotia, NY W-130-C Wolframite 65.08 0.36 0.03 1.44 <0.01 0.03 2.52 <0.01 <0.01 <0.01 0.04 11.21 <0.01 0.04 3.46 1.11 0.45 0.07 0.13 <0.01 0.02 0.11 0.48 <0.01 1.09 0.02 0.48 <0.01 0.11 0.002 0.005 1 0.20

5520 Scotia, NY B-155 Wolframite 68.95 0.07 0.07 <0.01 <0.01 0.03 0.95 <0.01 <0.01 <0.01 0.05 14.35 0.01 0.11 4.25 0.22 <0.01 <0.01 0.16 <0.01 0.21 0.05 0.93 <0.01 0.71 0.08 0.12 <0.01 0.09 0.002 0.004 1 0.08

5544 Scotia, NY 8 RED S Wolframite 74.22 <0.01 0.09 <0.01 <0.01 0.02 0.05 <0.01 <0.01 <0.01 0.02 14.77 <0.01 0.02 3.02 0.06 <0.01 <0.01 0.19 <0.01 <0.01 <0.01 0.36 <0.01 0.11 0.05 0.02 <0.01 0.01 <0.001 0.002 1 0.07

5560 Scotia, NY DMS-222/10M Wolframite 73.19 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.03 11.03 <0.01 <0.01 7.11 0.23 <0.01 <0.01 0.47 <0.01 <0.01 0.09 0.01 <0.01 0.04 0.17 0.22 <0.01 0.05 <0.001 0.005 1 0.05

5562 Scotia, NY E966A/D Wolframite 66.95 0.22 0.09 <0.01 <0.01 0.02 0.35 <0.01 <0.01 <0.01 0.06 12.21 <0.01 <0.01 5.65 0.58 <0.01 <0.01 0.21 <0.01 0.03 0.04 0.11 <0.01 1.54 0.02 1.08 <0.01 0.02 0.009 <0.001 1 0.10

5585 Scotia, NY YIT-T SONG Wolframite 71.15 0.09 0.15 <0.01 <0.01 0.06 0.11 <0.01 <0.01 <0.01 <0.01 12.60 0.02 0.02 5.45 0.54 <0.01 <0.01 0.44 <0.01 0.02 0.07 0.14 <0.01 0.59 0.12 0.19 <0.01 0.02 0.002 0.006 2 0.08

*  All analyses performed in dry state.

** Activity is derived from chemical analysis and 49 CFR 173.435 values for natural U and Th.  If activity is >10, then DNSC packaging is unsuitable for foreign shipment.

Government records indicate that the material conforms to the data provided; however, no warranty or guarantee is made that the material so conforms or that it will be suitable for any particular purpose.
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MATERIAL SAFETY DATA SHEET (JUN 06) 

 
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

 
DEFENSE LOGISTICS AGENCY EMERGENCY TELEPHONE 

NUMBER: 
DEFENSE NATIONAL STOCKPILE CENTER 1-800-424-9300 (NORTH AMERICA) 
8725 JOHN J. KINGMAN ROAD 1-703-527-3887 (INTERNATIONAL) 
SUITE 3339  
FORT BELVOIR, VA 22060-6223  
 
SUBSTANCE: TUNGSTEN ORES AND CONCENTRATES (NON-RADIOACTIVE) 
 
TRADE NAMES/SYNONYMS: 
TUNGSTEN; WOLFRAM; TUNGSTEN ELEMENT; W; 00229908; RTECS YO7175000 
 
CHEMICAL FAMILY: metal 
 
CREATION DATE: May 30 2003 
REVISION DATE: Jun 15 2006 

 
2. COMPOSITION, INFORMATION ON INGREDIENTS 

 
COMPONENT: TUNGSTEN 
CAS NUMBER: 7440-33-7 
EC NUMBER (EINECS): 231-143-9 
PERCENTAGE: 100 

 
3. HAZARDS IDENTIFICATION 

 
NFPA RATINGS (SCALE 0-4):  HEALTH=1  FIRE=0  REACTIVITY=0 
 
EMERGENCY OVERVIEW: 
COLOR: white to gray or black 
PHYSICAL FORM: solid 
MAJOR HEALTH HAZARDS: No significant target effects reported. 
PHYSICAL HAZARDS: Negligible fire and explosion hazard in bulk form. Dust/air mixtures 
may ignite or explode. 
 
POTENTIAL HEALTH EFFECTS: 
INHALATION: 
SHORT TERM EXPOSURE: irritation 
LONG TERM EXPOSURE: lung damage 
SKIN CONTACT: 
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SHORT TERM EXPOSURE: irritation 
LONG TERM EXPOSURE: irritation 
EYE CONTACT: 
SHORT TERM EXPOSURE: irritation 
LONG TERM EXPOSURE: irritation 
INGESTION: 
SHORT TERM EXPOSURE: irritation, nausea, vomiting 
LONG TERM EXPOSURE: no information on significant adverse effects 
 
CARCINOGEN STATUS: 
OSHA: No 
NTP: No 
IARC: No 

 
4. FIRST AID MEASURES 

 
INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial 
respiration if not breathing. Get immediate medical attention. 
 
SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing 
contaminated clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry 
contaminated clothing and shoes before reuse. 
 
EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate 
medical attention. 
 
INGESTION: If a large amount is swallowed, get medical attention. 

 
5. FIRE FIGHTING MEASURES 

 
FIRE AND EXPLOSION HAZARDS: Negligible fire and explosion hazard in bulk form. 
Dust/air mixtures may ignite or explode. 
 
EXTINGUISHING MEDIA: dolomite, dry powder for metal fires, dry sand, graphite, soda ash, 
sodium chloride 
 
FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers 
with water spray until well after the fire is out. Stay away from the ends of tanks. For fires in 
cargo or storage area: Cool containers with water from unmanned hose holder or monitor nozzles 
until well after fire is out. If this is impossible then take the following precautions: Keep 
unnecessary people away, isolate hazard area and deny entry. Let the fire burn. Use 
extinguishing agents appropriate for surrounding fire. Avoid inhalation of material or 
combustion by-products. 

 
6. ACCIDENTAL RELEASE MEASURES 
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OCCUPATIONAL RELEASE: 
Collect spilled material in appropriate container for disposal. 

 
7. HANDLING AND STORAGE 

 
STORAGE: Store and handle in accordance with all current regulations and standards. Keep 
separated from incompatible substances. 
 
HANDLING: Use methods to minimize dust. 

 
8. EXPOSURE CONTROLS, PERSONAL PROTECTION 

 
EXPOSURE LIMITS: 
TUNGSTEN ORES AND CONCENTRATES (NON-RADIOACTIVE): 
TUNGSTEN AND INSOLUBLE COMPOUNDS (as W): 
5 mg/m3 OSHA TWA (vacated by 58 FR 35338, June 30, 1993) 
10 mg/m3 OSHA STEL (vacated by 58 FR 35338, June 30, 1993) 
5 mg/m3 ACGIH TWA 
10 mg/m3 ACGIH STEL 
5 mg/m3 NIOSH recommended TWA 10 hour(s) 
10 mg/m3 NIOSH recommended STEL 
5 mg/m3 UK WEL TWA 
10 mg/m3 UK WEL STEL 
 
MEASUREMENT METHOD: NIOSH IV # 7074, 7300, 7301; OSHA # ID213 
 
TUNGSTEN ORE (WOLFRAMITE): 
5 mg(W)/m3 ACGIH TWA 
10 mg(W)/m3 ACGIH STEL (insoluble compounds) 
1 mg(W)/m3 ACGIH TWA 
3 mg(W)/m3 ACGIH STEL (soluble compounds) 
5 mg(W)/m3 NIOSH recommended TWA 10 hour(s) 
10 mg(W)/m3 NIOSH recommended STEL 
 
MEASUREMENT METHOD: NIOSH IV # 7074, 7300, 7301; OSHA # ID213 
 
VENTILATION: Provide local exhaust ventilation system. Ensure compliance with applicable 
exposure limits. 
 
EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash 
fountain and quick drench shower in the immediate work area. 
 
CLOTHING: Wear appropriate chemical resistant clothing. 
 
GLOVES: Wear appropriate chemical resistant gloves. 
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RESPIRATOR: The following respirators and maximum use concentrations are drawn from 
NIOSH and/or OSHA. 
Measurement Element: 
Tungsten (W) 
50 mg/m3 
Any air-purifying respirator with a high-efficiency particulate filter. 
Any supplied-air respirator. 
Any self-contained breathing apparatus with a full facepiece. 
Escape - 
Any air-purifying respirator with a full facepiece and a high-efficiency particulate filter. 
Any appropriate escape-type, self-contained breathing apparatus. 
For Unknown Concentrations or Immediately Dangerous to Life or Health - 
Any supplied-air respirator with full facepiece and operated in a pressure-demand or other 
positive-pressure mode in combination with a separate escape supply. 
Any self-contained breathing apparatus with a full facepiece. 

 
9. PHYSICAL AND CHEMICAL PROPERTIES 

 
PHYSICAL STATE: solid 
COLOR: white to gray or black 
ODOR: Not available 
MOLECULAR WEIGHT: 183.85 
MOLECULAR FORMULA: W 
BOILING POINT: 10220 F (5660 C) 
MELTING POINT: 6134-6206 F (3390-3430 C) 
VAPOR PRESSURE: Not applicable 
VAPOR DENSITY: Not applicable 
SPECIFIC GRAVITY (water=1): 19.35 
WATER SOLUBILITY: insoluble 
PH: Not applicable 
VOLATILITY: Not applicable 
ODOR THRESHOLD: Not available 
EVAPORATION RATE: Not applicable 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available 
SOLVENT SOLUBILITY: 
Soluble: nitric acid/hydrofluoric acid mixtures, fused sodium hydroxide/sodium nitrate, fused 
potassium hydroxide, sodium carbonate 
Very Slightly Soluble: nitric acid, aqua regia, sulfuric acid 
Insoluble: hydrogen fluoride, potassium hydroxide solutions 

 
10. STABILITY AND REACTIVITY 

 
REACTIVITY: Stable at normal temperatures and pressure. 
 
CONDITIONS TO AVOID: None reported. 
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INCOMPATIBILITIES: acids, halogens, reducing agents, oxidizing materials, bases 
 
TUNGSTEN: 
ALKALI AND ALKALINE-EARTH METALS WITH HALOCARBONS: May explode with 
heat or on impact. 
AQUA REGIA: Attacked superficially. 
BROMINE PENTAFLUORIDE: Violent reaction and possible ignition. 
BROMINE TRIFLUORIDE: Violent reaction. 
CHLORINE TRIFLUORIDE: Violent reaction. 
FLUORINE: Incandescent reaction. 
HYDROGEN SULFIDE: Incandescent reaction. 
IODINE PENTAFLUORIDE: Incandescent reaction when heated. 
LEAD(IV) DIOXIDE: Incandescent reaction when heated. 
NITRIC ACID: Attacked superficially. 
NITRYL FLUORIDE: Incandescent reaction when heated. 
OXIDIZERS (STRONG): Fire and explosion hazard. 
OXYGEN DIFLUORIDE: Explodes at 400 C. 
POTASSIUM DICHROMATE: Combustion attains a temperature of 1700 C in 0.1-0.2 
seconds. 
SODIUM PEROXIDE: Incandescent reaction when heated. 
 
HAZARDOUS DECOMPOSITION: 
Thermal decomposition products: miscellaneous decomposition products 
 
POLYMERIZATION: Will not polymerize. 

 
11. TOXICOLOGICAL INFORMATION 

 
TUNGSTEN ORES AND CONCENTRATES (NON-RADIOACTIVE): 
IRRITATION DATA: 
500 mg/24 hour(s) skin-rabbit mild; 500 mg/24 hour(s) eyes-rabbit mild 
TOXICITY DATA: 
5 gm/kg intraperitoneal-rat LD50 
ACUTE TOXICITY LEVEL: Insufficient Data. 
REPRODUCTIVE EFFECTS DATA: 
1210 ug/kg oral-rat TDLo 35 week(s) pre pregnancy continuous; 1160 ug/kg oral-rat TDLo 30 
week(s) pre pregnancy/1-20 day(s) pregnant female continuous 
 
HEALTH EFFECTS: 
INHALATION: 
ACUTE EXPOSURE: 
TUNGSTEN: May cause irritation and coughing. 
 
CHRONIC EXPOSURE: 
TUNGSTEN: Prolonged or repeated exposure has been reported to cause pulmonary fibrosis. 
Intratracheal injection into the lungs of experimental animals revealed the metallic dust to be 
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inert, with the only pulmonary effect being areas of pigmentation. One conflicting study found 
the dust to cause interstitial pneumonitis and bronchiolitis in guinea pigs after intratracheal 
injection of 50 mg a week for 3 weeks. After one year, slight residual lesions in the form of 
minor atrophic emphysema were present. 
 
SKIN CONTACT: 
ACUTE EXPOSURE: 
TUNGSTEN: Application of 500 mg to the skin of rabbits caused mild irritation. May cause 
redness. 
 
CHRONIC EXPOSURE: 
TUNGSTEN: May cause dermatitis. 
 
EYE CONTACT: 
ACUTE EXPOSURE: 
TUNGSTEN: Application of 500 mg to the eyes of rabbits caused mild irritation. May cause 
redness and conjunctivitis. 
 
CHRONIC EXPOSURE: 
TUNGSTEN: May cause conjunctivitis. 
 
INGESTION: 
ACUTE EXPOSURE: 
TUNGSTEN: May cause nausea, vomiting, and irritation of the gastrointestinal tract. 
 
CHRONIC EXPOSURE: 
TUNGSTEN: When rats were fed 2%, 5% or 10% powdered tungsten in their diets, the females 
gained 15.4% less weight than the control females; there was no difference between tungsten-fed 
and control males. The sex specific effect was suggested to depend on metabolic utilization of 
foodstuffs. Reproductive effects have been reported in animals. 

 
12. ECOLOGICAL INFORMATION 

 
Not available 

 
13. DISPOSAL CONSIDERATIONS 

 
Dispose in accordance with all applicable regulations. 

 
14. TRANSPORT INFORMATION 

 
U.S. DEPARTMENT OF TRANSPORTATION: No classification assigned. 
 
CANADIAN TRANSPORTATION OF DANGEROUS GOODS: No classification assigned. 
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LAND TRANSPORT ADR: No classification assigned. 
 
LAND TRANSPORT RID: No classification assigned. 
 
AIR TRANSPORT IATA: No classification assigned. 
 
AIR TRANSPORT ICAO: No classification assigned. 
 
MARITIME TRANSPORT IMDG: No classification assigned. 

 
15. REGULATORY INFORMATION 

 
U.S. REGULATIONS: 
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): Not 
regulated. 
 
SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 
355.30): Not regulated. 
 
SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 
355.40): Not regulated. 
 
SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 
370.21):  
ACUTE: No 
CHRONIC: No 
FIRE: Yes 
REACTIVE: No 
SUDDEN RELEASE: No 
 
SARA TITLE III SECTION 313 (40 CFR 372.65): Not regulated. 
 
OSHA PROCESS SAFETY (29CFR1910.119): Not regulated. 
 
STATE REGULATIONS: 
California Proposition 65: Not regulated. 
 
CANADIAN REGULATIONS: 
WHMIS CLASSIFICATION: Not determined. 
 
EUROPEAN REGULATIONS: 
EC CLASSIFICATION (CALCULATED): Not determined. 
 
GERMAN REGULATIONS: 
WATER HAZARD CLASS (WGK): 
STATE OF CLASSIFICATION: VwVwS 
CLASSIFICATION UNDER HAZARD TO WATER: 0 
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NATIONAL INVENTORY STATUS: 
U.S. INVENTORY (TSCA): Listed on inventory. 
 
TSCA 12(b) EXPORT NOTIFICATION: Not listed. 

 
16. OTHER INFORMATION 

 
©Copyright 1984-2006 MDL Information Systems, Inc. All rights reserved. 
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