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S[from agriculture to industry to diverse areas of technolo

S• gy which, directly and indirectly, impact the availability 

S• of other services through the economic growth spurred by 

new development.  

In an effort to ensure an optimistic future for Washington County, gov

ernment must be effective and efficient in adapting to an ever changing 

environment and responding to the fluctuating, often conflicting demands 

of residents and commerce.

The Washington County Profile serves as an example of our commitment 

to the advancement of employment, community, infrastructure and econ

omy. This booklet, filled with information about Washington County's 

physical characteristics, residents and business/industry, is designed to 

encourage continued progress as we move toward the 21st century.  

By supplying citizens and other interested parties with convenient, accu

rate information we hope to encourage comprehensive, insightful deci

sions which will benefit the entire region.

Washington County Commissioners:

Diana L. Irey

J. Bracken Burns, Sr.
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.031 Meadowcroft Village

Washington & Jefferson College

California University 
of Pennsylvania

Monongahela City Park
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Washington County 
O n March 28, 1781,Washington County was created by an 

act of the Pennsylvania Assembly, thus becoming the first 

county in the United States of America to be named in 

honor of General George Washington. Carved from the western section of 

Westmoreland County, it was formed to allow "the inhabitants of the area 

west of the monongahela river to have more convenient courts and public 

offices, rather than the inconvenience and hardship of being so far remote 

from the seat of justice." 

The town of Basset, later renamed Washington, served as the site of the first 

County Courthouse, a log structure built in 1787. The present-day 

Washington County Courthouse, completed in 1900 by the F.J. Osterling 

Company of Pittsburgh, is registered as a national landmark.  

The Whiskey Rebellion, one of the most famous events of early American 

history, took place in Washington County when David Bradford, noted attor

ney and community leader, directed area farmers against the Federal excise 

tax on whiskey passed in 1791. Governor Henry "Lighthorse Harry" Lee, 

father of Civil War General Robert E. Lee, smashed the rebellion when he 

led Federal troops into Washington and Allegheny Counties. Bradford's 

main street residence, built in 1788, remains a historical site maintained by 

the David Bradford House Association.  

The residence of Dr. Francis J. LeMoyne, a leading abolitionist and founder 

of the Western Abolition Society( 1824), is preserved by the Washington 

County Historical Society as another tourist attraction.  

The National Pike(Route 40),,America's first Federally-built transportation 

system, runs through Washington County and exhibits numerous antique 

shops and historical points of interest such as the Century Inn of Scenery 

Hill.  

A Few other amenities of present-day Washington County include: 

California University of Pennsylvania; Washington and Jefferson College; 

three modern hospitals; fourteen School Districts; fourteen public libraries; 

Monongahela Aquatorium; three county parks; Washington County Airport; 

the Meadows Racetrack; the Washington County Fairgrounds; Arden Trolley 

Museum; the Monongahela River Headwaters District Museum; Washington 

Park (world headquarters of Pony League Baseball; the antique shops of 

Scenery Hill and West Alexander; Westerwald Pottery; Little Lake Dinner 

Theatre of Canonsburg; Charleroi Amphitheater productions; Meadowcroft 

Village; the Miller one-room school house; the Miller log house and Star 

Lake Amphitheater.
4
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boroughs: l Allenport, 
Beallsville, 

Bentleyville, Burgettstown, California, 
Canonsburg, Centerville, Charleroi, 
Claysville, Coal Center, Cokeburg, 
Deemstown, Donora, Dunlevy, East 
Washington, Elco, Ellsworth, Finleyville, 
Green Hills, Houston, Long Branch, 
McDonald, Marianna, Midway, New 
Eagle, North Charleroi, Roscoe, Speers, 
Stockdale, Twilight, West Alexander, West 
Brownsville, West Middletown.

_townships: _Amwell,Blaine, oBuffalo, Canton, 

Carroll, Cecil, Chartiers, Cross Creek, 
Donegal, East Bethlehem, East Finley, 
Fallowfield, Hanover, Hopewell, 
Independence, Jefferson, Morris, Mount 
Pleasant, North Bethlehem, North Franklin, 
North Strabane, Nottingham, Peters, 
Robinson, Smith, Somerset, South Franklin, 
South Strabane, Union, West Bethlehem, 
West Finley, West Pike Run.  

i Monongahela, 
icities: Washington.



date established: I March 28,1781

204,584 

The City of Washington 

863.6 square miles 

Mt. Wheeler 
(North Franklin Township) 
1,523 feet above sea level 

Elrama 
(Union Township) 
760 above sea level

Ipopulatlon: 

county seat: 

land area: 

Ehighest point: 

Ilowest point: 

climate: Average Summer temperature - 82 (high) 
Average Winter Temperature - 36.5 (high) 

Average annual rainfall - 36.29 inches 

Average annual snowfall - 45.3 inches

agriculture 

[principal products: I Milk and Dairy 

Products 

value of production: 1 37.9 million 

annually

industry 

lprinclpal products: I Coal, 
Primary and Fabricated Metals, 

Electric Machinery 

ivalue of production 11.4 billion 
annually

real estate 

assessed value of 

estate: (1995)

governmental units: 

67 Municipalities 
2 Third Class Cities 
33 Boroughs 
32 Townships

vital statics: i 
Number of births (1994) - 2,253 

Number of deaths (1994) - 2,359 

Number of marriages (1994) - 1,211 

Number of divorces (1994) - 675

r- -I,

.1k'
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Washington County

W ashington County's population has fluctuated from 

~decade to decade, however, the population for the coun

ty has remained over 200,000 for the last few decades.  

At the present time the county's population is slightly 

over 204,000 of which 106,000 are female and 98,000 are male.  

The majority of the Population can be found in the urban and suburban 

areas of the county: the City of Washington and the surrounding areas, 

the Monongahela River Valley, the Canonsburg/Houston area and 

Peters/Cecil Township areas.  

According to the 1990 census there are 45,955 persons under the age of 

18; 122,852 persons between 18 and 64 years of age and 35,770 persons 

65 years of age or older. The minority population totals nearly 8,000 or 

four percent of the total population.  

The Average Washington County citizen is 37 years of age and resides in 

a home with a median market value of $53,600.  

Listed below are some comparisons between the 1980 and 1990 

Washington County Decennial Census.  

1980 1990 

Population 217,074 204,584 

Minority population 8,117 7,774 

Number of males 104,813 97,915 

Number of females 112,261 106,669 

Median age N/A 37.5 

Household size 2.76 2.54 

Median household income $17,664 $25,469 

Median market value 

per housing unit $38,700 $53,600
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POPULATION AND DENSITY

(Based on 1990 Data) 
Density 

Area (Persons Per 

Municipality 1960 1970 1980 1990 (Square Miles) Square Mile) 

Allenport Borough 981 762 735 595 2.6 229 

Amwel Township 2,808 3,030 3.563 4.176 42.9 97 

Beallvtlle Borough 481 434 588 530 2.6 204 

Bentleyville Borough 3.160 2,714 2,525 2,673 2.8 955 

Blaine Township 643 579 734 682 11.8 58 

Buffalo Township 1.270 1,530 2.022 2.148 20.7 104 

Burgetstown Borough 2383 2,118 1.867 1.634 .3 5.447 

California Borough 5.978 6,635 5.703 5,748 13.6 423 

Canonsburg Borough 11.877 11,439 10,459 9.200 1.1 8.364 

Canton Township 7.820 8,869 10,311 9.256 14.9 621 

Carroll Township 6.205 6.636 6.590 6,210 16.7 16 

Cecil Township 8,563 8.362 8.923 8,948 27.8 322 

Centerville Borough 5,088 4,175 4.207 3.842 13.0 296 

Charleroi Borough 8.148 6,723 5.717 5,014 .8 6.380 

Chartiers Township 7.225 7,324 7.715 7.603 24.6 309 

Claysville Borough 986 951 1.029 962 .3 3.207 

Coal Center Borough 419 317 255 184 .1 1.840 

Cokeburg Borough 989 845 796 724 .4 290 

Cross Creek Township 1.783 1.667 1.704 1.727 26.1 66 

Deemston Borough 873 711 829 770 9.8 79 

Donegal Township 1,916 1.949 2.361 2.347 41.7 56 

Donors Borough 11.131 8,825 7.524 5.928 1.6 3.705 

Dunlevy Borough 408 405 463 417 .6 695 

East Bethlehem Township 4.180 3,347 3,353 2.799 5.4 518 

East Finley Township 897 943 1.430 1.479 34.9 42 

East Washington Borough 2,483 2,198 2.241 2.126 1.5 1,417 

Elco Borough 521 459 417 373 .3 1.243 

Ellsworth Borough 1.456 1.268 1.228 " 1.048 .8 1.310 

Fallowfield Township 5,350 5.454 5.439 4.972 21.3 233 

Fmleyville Borough 582 379 402 446 .1 4,460 

Green Hills Borough 0 0 18 21 1.0 21 

Hanover Township 2.456 3.016 3,275 2.883 48.7 59 

Hopewell Township 800 816 919 942 20.9 45 

Houston Borough 1,865 1.812 1.568 1.445 .3 4,816 

Independence Township 1,895 1,681 1,784 1.868 26.1 72 

Jefferson Township 1.229 1,301 1.369 1,212 24.4 50 

Long Branch Borough 517 582 610 482 2.3 209 

Marianna Borough 1.088 875 907 616 .9 684 

McDonald Borough 2.427 2.220 2.233 1,809 .4 4,523 

Midway Borough 1.012 1.188 1.187 1,043 .3 3.477 

Monongahela City 8,388 7,113 5.950 4.928 1.4 3.520 

Morris Towfiship 927 871 1.191 1.145 30.4 38 

Mount Pleasant Township 3,007 3.359 3.612 3.555 36.1 98 

New Eagle Borough 2.670 2,497 2,617 2,172 1.0 2,172 

North Bethlehem Township 1.715 1.736 1.897 1,864 21.9 85 

North Charleroi Borough 2.259 1.964 1,760 1,562 .2 7.810 

North Franklin Township 3,882 4.444 4.648 4.997 7.3 685 

North Strabane Township 7,322 7,578 8,490 8.157 27.7 294 

Nottingham Township 1.463 1,862 2.270 2,303 19.2 120 

Peters Township 7,126 10,672 13.104 14,467 19.4 746 

Robinson Township 2,150 2.073 1.812 2.160 21.3 101 

Roscoe Borough 1.315 1,176 1.123 872 .3 2,907 

Smith Township 6.362 5,812 5,583 4,844 34.1 142 

Somerset Township 2.282 2,293 3.150 2.947 33.0 89 

South Franklin Township 1.308 1.730 3.548 3.665 21.1 174 

South Strabane Township 5.872 6.555 7,389 7.676 22.0 349 

Speers Borough 1.479 1,408 1,425 1.284 1.3 988 

Stockdale Borough 815 720 641 630 .4 1.575 

Twilight Borough 301 272 298 252 1.5 168 

Union Township 5,611 6.071 6,692 6,322 15.7 403 

Washington City 23,545 19,827 18"363 15.864 3.4 4.666 

West Alexander Borough 468 402 286 301 .2 1,505 

West Bethlehem Township 1.783 1,540 1.579 1,609 22.5 72 

West Brownsville Borough 1,907 1,426 1,433 1.170 1.3 900 

West Finley Township 780 769 964 972 39.4 25 

West Middletown Borough 199 195 215 166 .4 415 

West Pike Run Township 2.442 1.972 2.034 1,818 15.9 114 

Wishington County 217.271 210.876 217.074 204,584 863.6 237



L
PER CAPITA INCOME 

1979 1981 1983 1985 1987 1989 Percent 

Per Cap Per Cap Per Cap Per Cap Per Cap Per Cap Change 

Area Name Income Income Income Income Income Income 79-89 

Washington County 7,070 8.320 8,594 9,533 10.442 12,744 80.3 

Allenport Borough 7.657 8,706 8.484 9.222 10.056 9,713 26.9 

Amwell Township 6,500 7,563 7,964 8.842 10.185 11,483 76.7 

Beallsville Borough 6.498 7,858 8.017 9.378 10.204 10.930 68.2 

Bentlyville Borough 6.819 7,595 8.056 8.694 9.018 9,632 41.3 

Blaine Township 5.605 6,863 7.393 7,671 8,582 9,965 77.8 

Buffalo Township 6.411 7,728 7.923 8.363 9,036 12.771 99.2 

Burgettstown Borough 7.895 9.288 9.585 10,628 11.647 12.097 53.2 

California Borough 5.635 6,745 7,082 7,845 8,608 7.749 37.5 

Canonsburg Borough 6.838 7,991 8.523 9,155 9,990 11.157 63.2 

Canton Township 6,278 7.375 7.742 8.285 9,195 11,328 80.4 

Carroll Township 7,597 8,943 8,771 9.651 10.454 13,405 76.5 

Cecil Township 6,499 7,795 7,966 9.036 9.938 15.084 132.0 

Centerville Borough 6,867 8,118 8,179 8.653 8.898 10,152 47.8 

Charleroi Borough 7.168 8,655 8,801 9.672 10.376 10.419 45.4 

Chartiers Township 7.240 8,322 8,736 9.989 10.720 13.886 91.8 

Claysville Borough 6.010 7,020 7,275 8.021 8,477 8.848 47.2 

Coal Center Borough 6.308 7.636 8.096 8.978 9,883 9,440 49.7 

Cokeburg Borough 7.284 8.674 9,184 10.111 10.510 12,183 67.3 

Cross Creek Township 7,374 8.251 8.474 9.268 10.635 10.727 45.5 

Deemston Borough 5.990 7,094 7.368 8.170 8.963 10.166 69.7 

Donegal Township 5.744 7,232 7.093 7.727 8.730 10.806 88.1 

Donora Borough 6.059 7.460 7,531 8.295 8.753 8.914 47.1 

Dunlevv Borough 7.283 8,546 8,300 9.358 10.311 12.916 77.3 

East Bethlehem Township 5.694 6.602 7.120 7,573 7.883 8.867 55.7 

East Finley Township 5.075 6.016 6,010 6.774 7,349 9,124 79.8 

East Washington Borough 10,386 12,094 12.355 13.698 14,986 20.184 94.3 

Elco Borough 6,131 6,983 6.966 8.079 8,566 9,327 52.1 

Ellsworth Borough 7.435 8.576 9.164 10.042 10.663 9.481 27.5 

Fallowfield Township 7.520 8.863 8.587 9.420 9.953 12.033 60.0 

Finleyville Borough 7.704 9.078 9,383 10,403 11.404 11,181 45.1 

Green Hills Borough N/A N/A NIA N/A N/A 17.771 N/A 

Hanover Township 7,548 8.918 8.625 9,182 9,912 12,212 61.8 

Hopewell Township 6,010 6,949 7.754 7,944 9.238 11.263 87.4 

Houston Borough 7.124 8,421 8.731 9.681 10.617 11,043 55.0 

Independence Township 6.144 7,151 6.982 7.619 8.406 10.148 65.2 

Jefferson Township 7.145 8.392 8.326 9.591 10.135 13.555 89.7 

Long Branch Borough 7.308 8.884 8.392 9.388 10,269 10.422 42.6 

McDonald Borough (Part) 6.978 8.278 8,490 9,404 10,196 11,647 66.9 

Marianna Borough 6,641 7,761 7.877 9.086 9,625 9,288 39.9 

Midway Borough 6.905 8.066 7.857 9.123 9.533 12.076 74.9 

Monongahela Ciiy 6.474 7,744 7.987 8.675 9.513 11,347 75.3 

Morris Township 5,835 7,066 7,618 7.971 8.629 10.923 87.2 

Mount Pleasant Township 7.089 8.400 8.289 9.256 10.173 12.842 81.2 

New Eagle Borough 6.523 7.701 7,598 8.264 8.840 11.273 72.8 

North Bethlehem Township 6.722 7.498 7.827 8.689 8,876 1 1,800 75.5 

North Charleroi Borough 7.115 , 8.387 8.313 8.820 9.716 10,715 50.6 

North Franklin Township 7.831 8.978 9.508 10.103 11.168 13.279 69.6 

North Strabane Township 7,897 9,244 9.547 10.727 11.886 15.825 100.4 

Nottingham Township 7.250 8.265 8.865 9.673 11,034 13.689 88.8 

Peters Township 10.534 12.666 13.574 15.905 18,194 24.417 131.8 

Robinson Township 6.961 8.196 8.151 9.179 10,034 11,182 60.6 

Roscoe Borough 7.266 8,611 8.370 9.549 10.680 11.454 57.6 

Smith Township 6.134 7,262 7,084 7.712 8.281 10.371 69.1 

Somerset Township 6,559 7,769 7.885 9.005 9.833 13.529 106.3 

South Franklin Township 6.175 7,181 7.380 8.052 8,878 11.233 8A.9 

South Strabane Township 8.612 9.878 10,383 11.413 12,267 17.021 97.6 

Speers Borough 8.472 10.328 10.670 11,099 11,746 14.487 71.0 

Stockdale Borough 7.112 7,891 7.654 8,880 9.503 13.014 83.0 

Twilight Borough 8.399 9.829 10.091 11.188 12.250 11.487 36.8 

Union Township 7,011 8,057 8.322 9.338 9.982 12.076 72.2 

Washington City 6.359 7,353 7.882 8:756 9,679 9.492 49.3 

West Alexander Borough 6.290 7,759 8.174 9,064 9.968 8,589 36.6 

West Bethlehem Township 5.957 6.882 7,122 7,988 8.847 10,042 68.6 

West Brownsville Borough 6.053 7.068 6,998 7.643 8.051 9.181 51.7 

~est Finley Township 5.263 5.715 5.886 6.334 6.905 9.540 81.3 

West Middletown Borough 8.211 9,668 9.986 11.072 12.136 13,043 58.8 

West Pike Run Township 6,315 7,569 7,232 8.493 9.161 10.657 68.8 

N 'A: Data unavailable for those years 
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Washington County 

D espite the decline in manufacturing, primarily in steel, glass and 

their supporting industries, Washington County has enjoyed an 

increase in employment within government, wholesale/retail trade 

and service industries, For example, in 1965 over 17,000 worked 

in the manufacturing industry while 1993 showed only 12,003 (a loss of 

approximately 5,000 jobs). Fortunately, in the same 25 year period the num

ber of people employed in service industries increased by 12,000 from just 

under 4,000 people to over 16,000. Such offsetting of losses and gains result

ed in stability through diversification.  

In 1965 the difference between the number of people employed in the two 

highest employment industries, manufacturing and wholesale/retail trade, was 

close to 9,000 with manufacturing holding the edge. By 1993 the difference 

between the same two industries closed to only 3,800 employees with whole

sale/retail trade on top. The two industries that employed the most people by 

1993, wholesale/retail trade and services, had a difference of only 400 employ

ees. In 1965, people employed in manufacturing made up only 45% of the 

people employed in the county. Yet, by 1993 manufacturing represented only 

19% while the other major industries, wholesale/ retail trade and services, 

accounted for 25% and' 26% of Washington County employment respectively.  

Since Washington County employment no longer centers around a single 

industry, the threat of economic instability from the collapse of one industry 

has dissipated.  

If anything good came from the decline in the manufacturing industry, it is that 

this drop acted as a stimulus for the diversification that will secure Washington 

County's economic future.

I
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Washington County 
"" ashington County has 2,821 miles of highway. Interstates 70 and 79, 

Wk/ which intersect just outside of the City of Washington, account for 64 

of those miles, providing vital links to the Pennsylvania Turnpike, 

cities in the midwest, and the cities of Erie, Pittsburgh and Morgantown, WV.  

Route 22, traversing the northwestern sector of the county, also acts as an impor

tant connection with the Greater Pittsburgh International Airport, the city of 

Pittsburgh and cities in West Virginia and Ohio.  

The Mon/Fayette Expressway, joining 1-70 with route 40, exposes the Mon

Valley to 1-70 and all of its vital connections. The 1-70 to Route 51 section of the 

highway received Federal approval in May of 1994 and is currently under con

struction. The entire Mon/Fayette Expressway, a 65 mile limited access highway 

to connect Pittsburgh, PA and Morgantown,WV is scheduled for completion by 

the end of the decade.  

Another proposed project that will impact Washington County and the region is 

the Southern Beltway, a 30 mile, $600 million expressway to serve as the first leg 

of a beltway around the city of Pittsburgh. Originating at the greater Pittsburgh 

International Airport and ending at the Mon Fayette Expressway, this road will 

provide residents and businesses with access to the airport and job opportunities 

while reducing congestion on 1-79, the Parkway west and the Southern 

Expressway. In addition, the new interchange on 1-79 at the northern end of the 

Southpointe development provides direct access to this mixed use industrial park.  

There are 73 trucking and warehouseing companies headquartered in Washington 

County which make good use of the County's highway system and provide ser

vices to local business and industry.  

Washington County is served by three railroad carriers, CSX Transportation 

(B&O). Conrail and Norfolk Southern (N&W).  

Along the eastern border of the county, the Monongahela River provides a link 

to ports along the Ohio and Mississippi Rivers. An estimated 36.8 million tons 

of coal. petroleum and other materials are shipped along the Monongahela annu

ally.  

The County Airport, located south of the City of Washington on Route 18, oper

ates under the direction of the County Commissioners. Since the airport can 

accommodate business jets, many companies operate aircraft from the facility, 

accounting for the Washington County Airport ranking as the fourth busiest in 

Southwestern Pennsylvania. With the recent installation of the first electronic 

guidance system (ILS), airport operations should increase from the 35,000 land

ings and take-offs in 1995.
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TRANSPORTATION FACILITIES
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HIGHWAY IMPROVEMENTS

Completed Construction I 
Restoration 

Under Construction 

Planned Restoration and 
Improvements

Planned New Roads 

Proposed New Roads 
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RECREiATION AND 
W ashington County owns and operates three parks, Cross I /I/Creek Park (3,500 acres), Mingo Creek Park (2,600 

acres) and Ten Mile Creek Park (22 acres).  

Additionally, numerous other municipal parks and facil

ities and state game lands contribute to the recreational opportunities 

available to residents and visitors.  

Washington County boasts sixteen (16) golf courses including 

Quicksilver, a championship quality course near Midway that serves as 

home to the Pittsburgh Senior Classic PGA tour, and Southpointe golf 

course in the mixed use industrial park.  

Ladbroke at the Meadows, a pari-mutuel race track, features harness 

racing highlighted by two high stakes races, the Adios and the 

Messenger.  

Coca-cola Star Lake Amphitheatre, located in Hanover Township at the 

intersection of Route 18 and Route 22, showcases musical artists from 

classical to contemporary venues.  

Washington County is the international home of Pony League Baseball 

and the yearly Pony League World Series. Beyond that, numerous fes

tivals and workshops take place throughout the year including, but not 

limited to, needle and yarn workshops, children's arts and crafts, nature 

walks, dog shows, maple tapping, National Pike Festival, Covered 

Bridge Festival, Pumpkin Festival, Maple Festival, Apple Festival and 

the Washington County Fair.  

Sportsmen will also enjoy the abundant hunting and fishing opportuni

ties available in the five state gamelands totaling 11,858 acres.  

Tournaments sponsored by the local Bass Masters organizations include 

an annual Bass Tournament, a Big Bass Buddy Tournament and the 

2000 Turkeys Tournament.  

As a bonus to all of this excitement, Washington County is optimally 

located to professional sporting events and other forms of top entertain

ment in Pittsburgh, PA and Wheeling, WV.  

Ir



SERVICES AND 
ashington County has some of the finest services and 

amenities in the Commonweath.  

H ealth Care 
Washington County has three General Hospitals: 

Washington, Canonsburg and Monongahela Valley. In addi

tion to the general hospitals the county has eleven extended 

care hospitals and facilities, nine outpatient clinics and one 

state hospital. There are over 285 practicing physicians, 126 

dentists and 12 separate ambulance services. These differ

ent and essential medical services help ensure excellent 

health care for all of Washington County's citizens.  

p olice and Fire Protection 

Washington County is served by 51 volunteer fire depart

ments and one paid department which is located in the City 

of Washington. Besides the 38 separate police departments 

in Washington County, the Pennsylvania State Police, 

which operates Troop B Headquarters in the City of 

Washington, provides patrols in all local municipalities and 

often assists local police departments.  

ducation 
Washington County has 14 public school districts, 21 non

public schools, two vocational-technical schools, six trade 

and vocational schools and two institutions of higher edu

cation: California University of Pennsylvania and 

Washington and Jefferson College.  

C ommunity Facilities 
Washington County has 14 public libraries and two private 

libraries, California University Library containing 338,000 

volumes and the Washington and Jefferson College Library 

containing 195,000 volumes.  

The county has over 321 churches representing every 

denomination, in addition to a synagogue.

Social and civic groups are also active in all parts of the 
county.



HOSPITAL 
AND 

OUTPATIENT 
!,CLINICS

1. The Washington Hospital 
2. Canonsburg General Hospital 
3. Monongahela Valley Hospital, Inc.  
4. Brownsville General Hospital 

(Fayette County) 
5. Weirton Medical Center 

(Weirton, West Virginia) 

A Hospitals

1996

A.  
B.  
C.  
0.  

E.  
F.  
a.  
H.

Avella Family Practice Office 
Centerville Clinics, Inc.  
Cokeburg Medical Building 
Community Medical Center of 
Northwest Washington County, Inc.  
Crossroads Medical Office 
Mon Valley United Health Services, Inc.  
Vestaburg Clinic 
West Alexander Family Practice Office

Outpatient Clinics
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POLICE 
DEPARTMENTS 2 

a' \

1. ALLENPORT BORO.  
1. ELCO BORO.  
1. ROSCOE BORO.  
1. STOCKDALE BORO.  
2. BEALLSVILLE BORO.  
3. BENTLEYVILLE BORO.  
4. BURGETTSTOWN BORO.  
5. CALIFORNIA BORO.  
6. CANONSBURG BORO.  
7. CARROLLTWP.  
B. CECIL TWPR 
9. CENTERVILLE BORO. 

10. CHARLEROI BORO.  
11. CHARTIERS TWPR

12.  
13.  
14.  
15.  
16.  
17.  
Is.  
18.  
19.  
20.  
21.  
22.  
23.  
24.

CLAYSVILLE BORO.  
COAL CENTER BORO.  
DONEGALTWP.  
DONORA BORO 
EAST BETHLEHAM TWP.  
EAST WASHINGTON BORO.  
ELLSWORTH (ELL-CO) 
COKEBURG (ELL-CO) 
FALLOWFIELD TWP.  
HANOVER TWP.  
HOUSTON BORO 
JEFFERSON TWP.  
McDONALD BORO.  
MIDWAY BORO

25. MONONGAHELA CITY 
26. MT. PLEASANT TWP.  
27. NORTH BETHLEHEM TWP.  
28. NORTH CHARLEROI BORO.  
29. NORTH FRANKLIN TWP.  
30. NORTH STRABANETWP.  
31. PETERS TWP.  
32. SMITH TWP.  
33. SOUTH STRABANETWP.  
34. UNION TWP.  
35. WASHINGTON COUNTY SHERIFF 
36. WASHINGTON CITY 
37. WEST BROWNSVILLE BORO.  
38. WEST PIKE RUN TWP.

20
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D FIRE 

S6,DEPARTMENTS

ALLENPORT 
AMWELL 
AVELLA 
BENTLEYVILLE 
BURGETISTOWN 
CALIFORNIA 
CANTON TWP. NO. 1 
CANONSBURG 
CARROLL TWP.  
CECIL TWP. NO. 1 
CECIL TWP. NO. 2 
CECIL TWP. NO. 3 
CHARLEROI 
CHARTIERS

31. CLAYSVILLE 
68. COKEBURG 
19. DENBO VESTA SIX 
66. DONORA 
15. EAST BETHLEHEM TWP.  
38. ELLSWORTH 
24. ELRAMA 
47. FALLOWFIELD TWP.  
26. FINLEYVILLE 
45. HANOVER TWP.  
65. HOUSTON 
49. JEFFERSON TWP.  
22. LOCK FOUR 
50. LONE PINE 
67. MARIANNA

37.  44.  
17.  
36.  
46.  
54.  
73.  
39.  
61.  
53.  
30.

12. McDONALD 
13. MIDWAY 
62. MONONGAHELA 
42. MORRIS 
41. MT. PLEASANT 
14. NEW EAGLE 
43. NORTH FRANKLIN TWP.  
48. NORTH STRABANE TWP.  
64. PETERS TWP. NO. 1 
54. PETERS TWP. NO. 2 
27. RICHEYVILLE 
16. ROSCOE 
18. SLOVAN 
70. SOMERSET TWP.  
32. SOUTH FRANKLIN TWP.

SOUTH STRABANE TWP. NO. 1 SOUTH STRABANE TWP. NO. 2 

STOCKDALE 
TAYLORSTOWN 
VALLEY INN 
WASHINGTON CITY 
WEIRTON HEIGHTS 
WEST ALEXANDER 
WEST BROWNSVILLE 
WEST FINLEY 
WEST MIDDLETOWN

21

40.  
34.  
35.  
11.  
21.  
23.  
52.  
69.  
63.  
28.  
29.  
10.  
33.  
25.
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SCHOOL
DISTRICT 

ENROLLMENT

SCHOOL DISTRICTS 
1. Avella 
2. Bentworth 
3. Beth Center 
4. Burgettstown 
5. California 
6. Canon McMlllan 
7. Charleroi 
8. Chartiers Housti 
9. Fort Cherry 

10. McGuffey 
11. Peters 
12. Ringgold 
13. Trinity 
14. Washington

Colleges and Universities 
A. California University of Pennsylvania 
B. Washington & Jefferson College 

84-85 85-86 86-87 87-68 88 
910 908 906 916 1 

1,580 1,504 1,600 1,450 1,4 
1,854 1,861 1,875 1,830 1,1 
1,913 1,896 1,800 1,685 1,I 
.1,351 1,351 1,315 1,282 1, 
4,413 4,236 4,155 3,886 3, 
1,955 1,986 1,921 1,910 1, 

on 1,458 1,376 1,400 1,265 1, 
1,589 1,528 1,516 1,479 1, 
2,868 2,816 2,900 2,577 2, 
2,693 2,545 2,478 2,419 2, 
4,243 4,101 4,013 3,921 3, 
4,415 4,362 4,230 4,147 4, 
2,266 2,243 2,113 2,301 1,

-89 
183 
175 
114 
524 
?52 
838 
980 
207 
471 
729 
426 
B08 
124 
948

1994 1995 
6,800 5,200 
1,150 1,128 

89-90 90-91 91-92 
900 852 850 

1,401 1,371 1,383 
1,821 1,786 1,741 
1,624 1,550 1,500 
1,218 1,232 1,228 
3,891 3,672 3,863 
1,828 1,952 1,952 
1,152 1,142 1,178 
1,448 1,478 1,455 
2,761 2,765 2,830 
2,488 2,571 2,665 
3,729 3,737 3,759 
4,147 4,106 4,091 
2,190 2,072 2,054

WASHINGTON COUNTY 34,120 33,361 32,222 31,068 30,579 30,616 30,286 30,549 30,243 30,258 30,609

NOTE: Survey does not Include intermedimte unit (I. U.) enrollment 22

92-93 831 
1,344 
1,717 
1,541 
1,179 
3,684 
1,904 
1,160 
1,491 
2,772 
2,753 
3,724 
4,052 
2,091

93-94 841 
1,327 
1,658 
1,542 
1,203 
3,700 
1,864 
1,180 
1,484 
2,741 
2,911 
3,701 
4,041 
2,065

94-95 821 
1,355 
1,676 
1,536 
1,171 
3,751 
1,769 
1,205 
1,467 
2,786 
3,022 
3,743 
4,094 
2,213
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Cross Creek County Park 
Mingo Creek County Park 
Ten Mile Creek County Park 
Hillman State Park 
State Gamelands No. 117 
State Gamelands No. 232 
State Gamelands No. 245 
State Gamelands No. 297

a.' 

Ii

OPEN 
SPACES

2

I. Canonsburg Lake - PA Fish Commission 
J. Dutch Fork Lake - PA Fish Commission 

K. Agape Bible Camp 
(American Lutheran Church of Western PA) 

L. Camp Anawanna 
(Boy Scouts of America) 

M. Camp Buffalo (Y.M.C.A.)

A.  
B.  
C.  
D.  
E.  
F.  
G.  
H.

23

f •



GOLF COURSES

Chippewa (Public) 
Double Dam (Public) 
Fort Cherry (Public) 
Hidden Valley (Private) 
Linden Wood (Public) 
Lone Pine (Private) 
Maggi's (Public) 
Monongahela (Private) 
Nemacolin (Private)

10.  
11.  
12.  
13.  
14.  
15.  
16.  
17.

Pine Oaks (proposed) 
Quicksilver (Public) 
Rolling Green (Public) 
Rolling Hills (Private) 
Southpointe (Private) 
Valley Brook (Private) 
Village Green (Public) 
Washington (Private)

- r
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6.  
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Business & 
ashington County has over 4,000 industries, employing over 63,000 

people in diverse areas ranging from manufacturing steel and primary 

metals to business services. Additionally, 20 industrial parks including 

Southpointe, a mixed use industrial park along 1-79 north of Canonsburg contribute 

to the economic development of the County.  

Over 270 manufacturers employ 12,000 people. Similarly, over 1,300 wholesale 

and retail establishments employ an excess of 15,000 people; 262 finance, insurance 

and real estate companies employ nearly 2,000 people and 1,381 service industries 

employ more than 16,000 people. A review of these numbers reveal diversification 

among business and industry resulting in a well-rounded county.  

The residential and commercial construction industry in Washington County has 

begun to boom as evidenced by the Route 19 and Interstate 79 region. Communities 

such as Peters Township and Cecil Township experienced the highest growth rates 

over the past few years followed by North Strabane Township and South Strabane 

Township. However, during 1994-1995, for the first time, East Finley Township 

and West Finley Township enjoyed a significant boom in new construction, com

parative to totals reflected in North and South Strabane. To adequately reflect the 

growth in some of these areas, a quick inspection of 1991 figures and 1995 figures 

show that in 1991, Peters, North Strabane, and South Strabane Townships experi

enced the most growth, closely followed by Cecil Township. Yet, in 1995, Peters 

remained the highest growth area, closely followed by Cecil Township and North 

Strabane, West Finley, South Strabane, and East Finley Townships respectively.  

With the growing availability of public sewer and water, the business and indus

trial future of Washington County continues to look bright.

Southpoint Industrial Park

25



INDUSTRIAL PARKS

Arden 
Arden Downs 
Atlas Railroad I Eighty Four 
Beatty 
Conway 
Donora 
Gambles 
Greater Charleroi 
Henderson 
Maiden

11. Meadowlands Development 
12. Needmore 
13. Paris 
14. Reata Development 
15. Ruetom 
16. Southpointe 
17. Teodori 
18. Washington County Industrial Park 

North Strabane 
19. West Point 
20. Wilson 26

1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
9.  

10.

I
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RETAIL CENTERS

Charleroi 
Charleroi Chamber Mall 
DeBartolo (proposed) 
Donaldson Crossroad Mall 
Franklin Mall 
Gallery Shops 
Jefferson Court Plaza

H. North Gate Plaza 
I. Oak Springs/Walmart 
J. Route 18 Plaza 
K. Washington Business District 
L. Washington Mall and Plaza 
M. Waterdam Plaza 
N. Wolfdale Plaza

A.  
B.  
C.  
D.  
E.  
F.  
G.

27
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INDEI

,,-, -over $40 million 

over $25 million 

over $15 million

$5- $15 million 

$1 - $5 million 

under $1 million

Total Value $226,577,096

I
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PUBLIC 
WATER 

SYSTEMS
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SEWER 
SYSTEMS

W Sewered 
Proposed
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Municipal Telephone Numbers

Allenport Borough .................. 3264021 
Amwell Township .................. 267-3649 
Beallsville Borough .................. 632-5420 
Bentleyville Borough ................ 239-2112 
Blaine Township .................... 948-2157 
Buffalo Township ................... 222-8109 
Burgettstown Borough ............... 947-2011 
California Borough ................. 9388878 
Canonsburg Borough ............. 745.1800 
Canton Township ................... 225-8990 
Carroll Township ................... 483-7330 
Cecil Township ..................... 745-2227 
Centerville Borough ................. 632-6307 
Charleroi Borough .................. 483-6011 
Chartiers Township ................. 745-3415 
Claysville Borough .................. 663-4470 
Coal Center ....................... 938-7560 
Cokeburg ......................... 945-6082 
Cross Creek Township ............... 587-3442 
Deemston Borough ................. 267-3656 
Donegal Township .................. 663-5800 
Donora Borough ................... 379-6600 
Dunlevy Borough ................... 483-3672 
East Bethlehem Township ............ 377-1777 
East Finley Township ................ 6634482 
East Washington Borough ............. 222-2929 
Elco Borough ...................... 938-9454 
Ellsworth Borough .................. 239-3874 
Fallowfield Township ................ 483-8700 
Finleyville Borough ................. 348-6321 
Green Hills Borough ................ 225-8460 
Hanover Township .................. 947-9109 
Hopewell Township ................. 345-3333 
Houston Borough ................ 745.1112 

Mitsubishi International 
Corporation •

Independence Township .......... 587-3518 
Jefferson Township ............. 947-3377 
Long Branch Borough ........... 483-5950 
Marianna Borough .............. 267-4449 
McDonald Borough............. 926-4711 
Midway Borough ............... 796-8700 
Monongahela City .............. 258-5500 
Morris Township ............... 225-1429 
Mount Pleasant Township ........ 356-7974 
New Eagle Borough ............. 258-4477 
North Bethlehem Township ....... 945-6289 
North Charleroi Borough ........ 483-8431 
North Franklin Township ........ 228-3330 
North Strabane Township ........ 745-8880 
Nottingham Township ........... 348-5622 
Peters Township ................. 941-4180 
Robinson Township ............. 926-8700 
Roscoe Borough ................ 938-7109 
Smith Township ................ 947-9456 
Somerset Township ............. 222-0630 
South Franklin Township ........ 225-4828 
South Strabane Township ........ 225-9055 
Speers Borough ................ 483-5882 
Stockdale Borough .............. 938-3770 
Twilight Borough ............... 489-1110 
Union Township ................ 348-4250 
Washington City ................ 223.4200 
West Alexander Borough ......... 484-7346 
West Bethlehem Township ........ 267-4665 
West Brownsville Borough ........ 785-5533 
West Finley Township ........... 663-7390 
West Middletown Borough ....... 587-3088 
West Pike Run Township ......... 938-9194

31



County Office Telephone Numbers

Administration .................... 228-6725 
Adult Probation .................... 228-6860 
Adult Services ..................... 228-6856 
Airport ........................... 228-5151 
Audit Clerk (Orphans' Court) ........... 228-6905 

Bridge Department ................. 228-65 
Budget Department ................. 228-6894 
Chief Clerk ........................ 228-6787 
Children & Youth Social Services ...... 228-6884 
Clerk of Courts .................... 228-6787 
Commissioners ..................... 228-6724 

Fax ......................... 228-6965 

Conservation District ................ 228-6774 
Contract Manager .................. 228-6729 
Controller ......................... 228-6800 
Cooperative Extension Service ........ 228-6881 
Coroner .......................... 228-6785 
Correction Facility .................. 228-6845 
County Authority .................. 228-6734 

Courts ............................ 228-6797 
Court Administrator ................ 2286797 
Data Processing .................... 228-6897 
Day Care ......................... 228-6969 
District Attorney ................... 228-6790 
Divorce Court ...................... 2224865 
Domestic Relations .................. 228-6756 
Drug & Alcohol .................... 228-6746 
Economic Development .............. 228-6816 
Election/Registration Office ........... 228-6750 

Equal Employment Opp. Officer ...... 228-6746 
Fair Board ........................ 228-9421 
Health Center ..................... 225-5010

Housekeeping & Maintenance.. 228-6855 
Housing Authority ........... 228-6060 
Human Services ............. 228-6836 
Industrial Development ....... 228-6875 
Jury Commissioners .......... 228-2974 
Job Training Program Agency.. 228-2870 

684-8010 
Juvenile Court & Probation ... 228-6794 
Law Library ................ 228-6747 

. Fax .................. 228-6890 

Mental Health/Retardation .... 228-6832 
Parks & Recreation .......... 228-6867 
Personnel .................. 228-6738 
Planning Commission ........ 228-6811 
Prothonotary ............... 228-6770 
Public Defender ............. 228-6818 
Public Safety ............... 228-6733 
Publications & Information ... 228-6811 
Purchasing ................. 228-6740 
Recorder of Deeds ........... 228-6806 
Redevelopment Authority ..... 228-6875 
Register of Wills ............. 228-6775 
Sheriff ..................... 228-6840 
Solicitor .................... 228-6727 
Tax Assessment .............. 228-6850 
Tax Claim Bureau ........... 228-6767 
Tourist Promotion Agency ..... 228-8130 
Treasurer .................. 228-6780 
U. of P. Outreach Office ....... 228-6973 
Veterans Affairs ............. 228-6865 
Weights & Measures ......... 228-6866

l 4Tn In.  
-4 - Bailey Engineers, Inc.

32
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Stevens Painton Corporation 

Washington 
County 

Correctional 
Facility
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AEG Automation Systems Corporation

Digital Concepts
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1. Wheeling Creek 
2. Buffalo Creek 
3. Cross Creek 
4. Harmon Creek 
5. King's Creek 
6. Raccoon Creek 
7. Robinson Run 
8. Millers Run 
9. Charters Creek

10. Peters Creek 
11. Houston Run 
12. Mingo Creek 
13. Pigeon Creek 
14. Maple Creek 
15. Pike Run 
16. Two Mile Run 
17. Ten Mile Run

34



Pittsburgh Penguins 
Iceoplex

Southpointe Golf Club 
Clubhouse

35
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APPENDIX D 

EARTHQUAKE DATA



FIAhE CHIEATElD: 20-F'fl-1997 16:11:29.30 

Circle S(,ir r1:h F:ar Lliquakes- 122 

Latitude: 40.I/tH Lonqi tude: 60.215W 

Radius: 200.000 km 

Selected Catalogs: SRA USIIIS EPB SESR NEUS DNAG PDE 

Duplicate Eliminator Used: Time separation (sec) - 10.0000 Distance separation (km) 15.0000 

Acceptable Cataloq(s): DNAG SES_ EPB USIIIS SRA NEUS PDE 

CATALOG D A T E ORIGIN ***COORDINATES** DEPTH pP STN *-***H A G N I T U D E S.... F-E STA ****INPORMATION**.* RADIAL 

SOURCE YEAR 140 DA TIME LAT. LONG. km DEV mb OBS Ms OilS CONTRIBUTE:D REG IEMFHDIPF PHENOMENA DIST 

VALUES NPAPOEDFL DTSVNW; km 

TFPS PEDG 

USHIS 1776 1400 z 39.600 -81.900 411 t 6F .. ... ......... 152 

EPB 1823 05 30 41.500 -81.000 1 I3.70HIEPB 1 4711 .......... ....... 159 

SESM 1024 07 15 1620 39.300 -81.500 I 14.10MISRSN 1 471 4P ....... ......... 142 

SRA 1836 07 08 z 41.500 -81.700 I 1 471 1 4 ................. 190 

SSN 1853 05 02 1420 36.500 -79.500 14.4OMISF"SN 1 492 5F. ............... 197 

SPA 1857 03 01 0140 - 41.800 -80.600 471 II 4 ........ ....... 182 

SPA 1858 04 16 1200 2 41.700 -81.300 411 I1 4 ................. 190 

SPA 1867 01 13 9 41.500 -81.700 471 1 3 .... ......... .. ..... 190 

SPA 1873 08 17 1400 Z 41.200 -80.500 411 G 3 ................. 115 

SPA 1885 01 18 1130 z 41.300 -81.100 471 I 3 ................. 141 

SRA 1885 08 15 0505 - 41.300 -81.100 411 II 3 ................. 143 

SRA 185 09 26 2030 z 40.300 -80.100 411 II 3 .................. 20 

SRA 1686 05 03 0230 z 39.500 -82.100 1 .I.4()A 1 411 II 5 ........ ....... 172 

SRA 1898 10 23 2 41.500 -81.700 411 II I.................... 190 

USIIIS 1900 04 09 1400 z 41.400 -81.900 I. 40I'AIIA11 .IIl (C 61Y................ 193 

SESM 1902 06 14 0700 39.400 -81.200 I. I1MiBl:.;N 4/I 4V'........... ....... II, 

SRA 1906 04 20 1830 2 41.500 -81.700 .1 /I II 4 .... ...... ...... 190 

EPB 1906 06 27 41.400 -81.600 1. lIM f.l.1.:l'Il 4/1 ......... 176 

SRA 1906 06 27 2110 z 41.400 -81.600 41 1.; G ................ 176 

SRA 1907 01 10 1030 z 40.430 -78.390 413 ( 4 ........ .... N.. 162 

SRA 1907 04 12 1928 z 41.500 -81.700 471 It 1 ........ ... ......... 190 

SRA 1907 06 10 1045 z 40.500 -78.500 4/3 (G. .. ......... .... N.. 151, 

SRA 1926 11 05 1453 Z 39.100 -82.100 471 (; I .... ......... .. ..... 196 

EPB 1926 11 05 1553 39.100 -82.100 I5.30MLEPU 1 471 ......... ..... .. ..... 196 

USIIIS 1926 11 05 1653 z 39.100 -62.100 I1.OOPASC 1 411 (; 71. ...... ........... 196 

SRA 1927 01 29 2 40.900 -81.200 471 II 5 ......... .... N.. 112 

SRA 1929 06 10 z 41.500 -81.700 471 G 3.................. 190 

SRA 1929 09 17 1916 z 41.600 -81.500 471 G 3 ................. 189 

F:PB 1930 09 29 2115 40.300 -82.400 13.OOMI.EPII 1 471 .F .. ... ......... 181 

EI' 1931 '03 21 1548 40.300 -82.400 12.40M1 .FPII 1 471 .F ....... .. ...... 181 

pIln 1932 01 21 41.100 -81.600 I1.701,.1.1I,1 411 F. ... ........ .. ..... 152 

FPO 1933 02 23 0420 40.300 -82.400 I I.00Mhl'nI 1 471 .F. ...... ....... . ..... . 181 

SRA 1934 11 05 2000 Z 41.900 -80.400 I 471 G 3 ........................ 192 

SRA 1935 05 26 z 41.500 -81.400 I 471 II 4 ........ ....... 17..  

SESN 1935 11 01 0830 38.900 -78.900 I3.30MISFS 1 492 4 .............. .. ...... 181 

HEUIS 1915 It 01 0830 CII 38.900 -79.900 1 I .192 5 ........ ....... 1441

* . . . . . . . . . . . . . K ' A 14 T II QJ IJ A K E I I A T A It A !; F: ": Y :; 'I K: it



cA'rAI.O; LD A T I 
.; oUJR( 'E YEAR H () IDA

O 1 I G IIN * * *C(s)O III 'I NATES - IiI |1' S;lN 

'r I M t,A'r. ION;. kn DFV

-*---M A G N I T II I) V-F * .. '. A .".1Il'lqlAT fN".  
mb OUS .s OIlS CONTR1IBlUTEID MFG I :PIFMDIP'" I'IIENOMENA 

VALUES NFAPOEDFL DTSVNWO 

TFPS PEIlG

EI'a 
SRA 
SRA 

SRA 
NFUS 
EPB 

USHIS 
EPB 

SRA 

EPB 

SRA 

EPB 

SRA 
EPB 

SRA 
EPO 
BRA 

USHIS 
EPB 

SRAk 

SRAk 
I)NAG 
SRA 

SRA 

EPI 

EPB 
SESN 
SESH 

EPB 

SESN 
NEUS 

SESH 

rpa 
NEUS 

SRA 
EPB 

NEUS 

EPB 
DNAG 

SRA 

SRA 

BRA 
SRA 
PDE' 

SESH 
DNAG 
SRA 
DNAG 

SRA 
I)NAG

1936 
1936 
1936 
1937 
1938 
1939 
1939 
1940 
1940 
1940 
1940 
1940 
1940 
1940 
1940 
1940 
1940 
1943 
1951 
1951 
1951 
1952 
1953 
1955 
1955 
1955 
1957 
1957 
1958 
1962 
1963 
1963 
1963 
1964 
1964 
1964 
1965 
1965 
1966 
1966 
1969 
1970 
1971 
1971 
1972 
1974 
1976 
1976 
]978 
1982

08 2 
08 2 
08 2 
03 2 
07 1 
07 1 
07 1 
05 3 
05 3 
06 1 
06 1 
07 2 
07 2 
08 1 
09 1 
08 1 
08 1 
01 f 
12 U 
12 0 
12 
06 
05 
05 
05 
06 
03 
03 
05 
09 
10 
10 
10 
02 
02 
02 
10 
10 
09 
09 
05 
05 
02 
03 
09 
10 
01 
Os 
04 
02

6 
6 
6 
5 
5 
5 
s 
1 
1 
6 
6 
29 
08 
15 
05 
19 
.9 

"U] 

07 
21 
20 
17 
26 
26 
29 
07 
13 
01 
07 
10 
10 
10 
13 
13 
13 
01 
01 
29 
20 

22 
07 
1: 

05 
12 
20

o055 
0900 z 
0955 z 
1454 z 
2245 CH 
224547 
224612 2 
1600 
1700 2 
0130 
0230 z 
0830 
0930 z 
0935 
1035 6 
0230 
0330 6 
032524.9 
0702 
2100 Z 
2000 6 
093808.6 
2332 6 
1809 z 
180923 
011533 
210509 
210041 
224631 
140045.9 
1459 CIl 
145952.3 
145952.5 
1946 Ce1 
194640.8 

3 194642 
I 0217 CH 
I 021727 

8 205906 Z 

2 145951.6 
175941.4 

8 192946.3 
5 171910.009 
2 151713.7 
0 151355.6 
0 105649.1 
6 184608.1 
6 193023.3 
3 042820.6

41.400 
41.400 
41.400 
40.900 
40.400 
40.370 
40.370 
41.100 
41.100 
40.930 
40.900 
40.930 
40.900 
40.930 
40.900 
40.930 
40.900 
41.628 
41.600 
41.600 
41.600 
39.640 
39.700 
41.500 
41.480 
41.460 
39.600 
39.600 
41.480 
39.700 
39.800 
39.655 
39.800 
40.400 
40.377 
40.400 
40.100 
40.080 
39.300 
39.300 
39.610 
39.619 
39.649 
40.623 
39.600 
39.060 
39.615 
39.600 
39.700 
40.210

-80.400 
-90.400 
-90.400 
-78.200" 
-76.200 
-78.230 
-79.230 
-81.520 
-81.500 
-82.280 
-82.300 
-82.280 
-82.300 
-82.280 
-02.300 
-82.280 
-82.300 
-81.309 
-01.400 
-09.400 
-81.400 
-82.020 
-82.200 
-81.700 
-81.730 
-61.730 
-79.900 
-79.900 
-81.730 
-78.200 
-78.200 
-78.197 
-78.200 
-78.200 
-77.957 
-78.200 
-79.800 
-79.750 
-80.300 
-80.400 
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EhRTHQUAKE DATA BASE SYSTEM DOCUMENTATION 

Multi-Catalog Historical Earth'auake Data Base 

:nGuires shoula oe Directed to: 

".iLing Address: 

U.S. GeoLo;icaL Survey 

National Larthquake information Center 

Denver Fecerst Center 

P.O. L3ox 25U46; MaiL Stop 967 

Venver, CV c,02 2 5 -004 6 

ATTN.: GLen Reagor 

The aadress for Courier Service (Federal Exoress, DHL# 

Air:orne Express. United PdrceL Service, or U.S. Express 

Niai 0: 

U.S. 3eoLoiicdL Survey 

National Earthquase Information Center 

Room 544 
1711 IlLinois Ave.  
Golden. CO 80401.  

ATTN.: ;Lten Reajor 

Tetephone: - CommarcidL (303) 273-3406 

- FAX (303) 273-8450 
- E-MAIL hofaneis.cr.usgs.qov 

GENERAL INFORMATION 

The EARTHQUAKL DATA BASE SYSTEM (ECSS) was established to provide 

earzhquake informdtion to the academic community, the private sector, 

and to ;overnmentat agencies. If you use, need, produce, handle, 

archive, or art concerned with or about earth-science data sets, your 

uarticipation in the EC$S is solicited.  

?Lease note tnat government regulations reouire preoayment on all 

orders. Telephone requests wiLL be acceptede, but data cannot be 

snipped until payment is received.  

The EARTiiQUAKL UATA BASE SYSTEM consists of three data bases; this 

section of the cocumentation presents information for the 

MuLti-CataLo; Historical Earthquake Data 9ase. For more information 

-bout the US or INT Data Bases, contact GLen Reagor (address and 

zeLepnone numoer is at the top of-this page).  

1. HDS - AIuLtj-CataLog Historicat Earthquake Data 

b a sv.
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Dage 2 

2, US - Uniteo States State Seismicity FiLes.  

3. :NT - Earthquake Intensity file 

EARTHQUAKE DATA BASE 

The current oata oase was assembled over a period of several decades.  

Constituent catalogs were in some cases entered manualLy into the data 

Dase from puoLished papers and in other cases entered from comouter 

tames supplied to the N1EC ty representatives of the institutions that 

compiLeo the cataLois. Some of the catalogs were provided to the U.S.  

ueoLogicaL Survey in computer-reaaabLe form by the National 

I.eophysicaL Data Center of the NationaL Oceanic and Atmosohertc 

sa'instration (;iOAA) (Rinehart and others, 1985).  

The sources of CdtaLOUS in the data base are Listed on pages 8-14. If 

dn entry attribjted to a source in the data base is not consistent 

witn the entry tor the same earthquake given in the source publication 

or preferred LY the source institution. the Latter should taken as 

authoratative. Some catalogs in the data base are uodated versions of 

those cescrite% in the cited references provided by the authors and 

rrepared using tne conventions described in the reference.  

.Tne USSS has not been abLe to determine the sources for some cataLogs 

in the oati oase. These cataLogs are retained in the data base 

oecause thaey cLearLy represent major cataloging efforts' and they may 

include significant earthquakes that are not included in other 

cataLogs.  

The temporal extent of the oata base extends from 2000.C. throuqh 

the current .eeK of the PreLimindry Determination of Eoicenters (PDE) 

pro;ram.e Eicn eartnquake in the data oase is detailed accordin; to 

source, c.te, time, Latitude' Longitude, magnitude' intensity' ana 

scismic-reLatei information. Duplicate entries. two or more records 

for the. same event, may resuLt from searching more than one catalog.  

for most earthquakes there wiLt oe no more than one entry for each 

cataLoging authority. ay seLecting the desired catalogs or by using 

tne OupLicate Earthquake ELiminator (Search Options), duplicate 

entries can be mostLy eLiminated. Caution: cerioheraL information 

may vary 4ith each cataLog entry. An epicenter with a Latitude and 

longituoe of exactly u.% degrees usuaLLy indicates that the earthquake 

Location was not 6eLL enough known that the cataloging authority would 

assign an epicenter to it. An earthquake is extracted from the data 

zase when it meat4 all input user-conditions.  

Tne data oase is not static; as additions or modifications are made 

availabLe, ne'= cita are added and oLd data are deleted. The cataloqs 

are not systematicaLLy critiqued for erroneous or missing data. The 

user shoulo be aware that some of the source-institutions for catalogs 

in tne data oase may have vroduced. more recent versions of the 

catalogs than those in the present data base.  

I'icro-earthqadKeS nhving magnitudes below 1.C are not retained in the

I
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cata oase. Earthquakes with magnitudes Less than 2.0 are found in the 

c;ata case, :ut in jeneraL, the magnituje Level of earthcuakes in the 

t3ta 06se range from 2.5-9.5. Users of micro-earthquake data shouLd 

contact institutions that operate seismograoh networks in their area 

of interest.  

It is uLtimateLy the i.seros resoonsibiLity to assess the accuracy ana 

completeness oT d Gata-set extracted from the data base ano to 

determine if these are sufficient for the ourposes to which the 

ý.ta-set 4ouLG Le apspLec.  

AUTOMATED MAP PLOTS 

page-size pLot of the data is returned to the user as a cart cf the 

compLeted selumicity search request. Earthauake epicenters are 

-Lotted as symnocLs that vary according to magnitude. In the Lower 

section of tne plot, the Legend aisplays the magnitude range of the 

;Lotteo rata. cartnquakes with unknown magnitude values are assigned 

a symboL corrtsponlinf to a magnituce of zero. To avolo overolotting, 

tne map cispLays only the Largest mainituce vaLue at each location.  

The apoearancL of tne map is cata Cependent.  

SEARCH MODES 

Tne EARTHQUAKE aATA S SYSTE 4 utiLizes five (5) search modes to 

zefine the .ata seLection methoo.  

(1) ýL3DaL - A general search method of the aata base.  

This method extracts earthquakes regardLess of the 

earthq.ake5s Location. Search Options may be used.  

(2) FLinn-•nguahL humber - The 6Lobe is broken down 

into re;ions oasD d on ;eographic and political 

,LoLncaries (FLinn ard others, 1974). Each region is 

assi~ncj a jniqje numoer. This search method uses 

these njst.ers to extract data from tne data base. The 

EDWS aLLois a maximum ot ZO selected regions oer 

execution sequence.  

(3) RectaniLe - SeLects earthauakes within a soecified 

Latituoe ano Longituc.e geo;raphic grid. E:BS 2oes not 

seirch a jrij that spanu more than 1,3 deorees of 

Lon-ýit%.Je. if necessary, AiLL reverse riqht and 

Left Lon~ituje su that the gric soans Less than 10 

cegrets. in other worasf EDES wiLl stways search the 
zm6LLer ýriý, zeteen two Longituces.  

(4) CircLe -- Selects earthquakes that are Located 

,ithin a circle centereo at a user-specified Location.  

The fixeýz seLectaoLe radii are 50, 100, 200, 300 kin; a 

variabLe raoiis input option is aLso availabLe.

I
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(5) United States. ALaska, ALeutian Islands Re;ion, 

Hai.aii, Cariofean IsLand Region, and SeLected Border 

Areas - 50 states pLus aojacent border areas of Mexico.  

Canada, Yukon Territories' and Caribbean IsLands Region 

are searcheo with the foLLowing FLinn-EngdahL 

CeograpniC Region Numoers (FLMnn and others,1 9 74 ): 

1-3; 5-17; 19-20; 25-46; 85-95; 456-469; 471-514; 

516-520; o12-613; 672-676.  

(6) U.S. State or United States Search - This search 

concition produces a List of earthquake that are 

Locateo with the seLected state borders. In some 

instances where the state border is extremeLy 

convoLuted, earthquakes Located on the boundary between 

states may oe Listed that are Located in an adjacent 

state. The user is required to input the 2-Letter zip 

code that represents the seLectee state. Any of the 50 

states may oe accessed. If the user inputs "US", then 

aLL earth.wages Located with the United States except 

ALaska and Hawaii are extracted from the data base.  

ALL options may oe used.  

SEARCH OPTIONS 

7he ten (10) search options are used to customize the data output and 

to seLect output fiLe formats. The search options can be used either 

individuaLLy or in combinations with other search options.  

(1) The output data formats are: 

(1) FC1RMAT 1 (SR.DAT) - See DescriDtion of Coded 

Output (pa.e U). An exampLe of a SR.DAT Listing 

is sno~n on page 47.  

(i.) FORMAT Z (VX.-DAT) - A condensed one-Line 

version of Format 1. The fiLe is designed for 

computar orocessing. An exampLe of a VX.DAT 

Listin; is shodn on page 43.  

(3) FORPIAT 3 - Both Format 1 (SR.DAT) and Format 2 

(VX.DAT) are pruduced.  

(4) F(RAAT -* (STAT.DAT) ) - This option produces 

an magnituae and lepth summary output fiLe in 

chart form. Tne magnitude and depth increments 

are in the X-axis and the year increments are on 

the Y-axis. The Largest magnitude vaLue (of the 

four possibLe magnitude vaLues) is seLected for 

tbbuLation. The year is omitted from the year 

se~uance if cat& ire not avaiLabLe. BLank 

magnituce vaLues and depth vaLues are tabulated 

under the unknobn category. An example of a 

STAT.DAT Listing is shodn on page 49.
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(5) City Format - This format is produced for athe 

user who prefers the earthouake Location be 

referenced to the nearest town or LocaLity rather 

than a Location defined oy coordinates. This 

format is generated oy a routine that is external 

to tre "Edrth4uake Data base System". The VX 

formattea fiLe (produced by the "Earthquake Data 

3ase System") is the input file to the city 

Location program. An example of the format of the 

City Format is shown on page 50.  

(2) CataLog Source - SeLects data according to the 

CataLog Source. Three choices are avaiLabLe (1, 2P or 

3): 

Enter 1: DispLays catalog choices.  

Enter Z: The entire aata base is searched.  

Enter 3: Enter the numeric value of the cataLog 

c;Oi CeS.  

(3) Date - SeLects cata according to the specified 

input year-to-year range. SeLection of data begins 

with the initial year through the terminal year or the 

eno-of-fiLe.  

Vonth-Day Sut-Option - SeLects earthquakes in 

consecutive order starting with the initiaL yearr 

month and oay and ends with the terminating yearr 

month and day.  

(4) Depth - 3eLects oats as aefined by the input depth 

range. If the year is prior to 1964 and the input 

cepth range Lies between 0 - 70 km. the earthquake with 

unknown aepths are extracted from the data base. This 

automatic febture compensates for the Lack of depth 

estimates associated with earthquakes prior to 1964.  

This feature may be overrioden by seLecting the "known 

oepth" option.  

(5) Magnitu;e-:ntenslty IntervaLs - SeLects data 

accorOini to the input intensity values or magnitude 

viLues. An eartnquake is extracted from the data base 

when the intensity or magnitude parameter is within the 

range of the input values. This option should be 

Cypassed if the user wishes to select individuaL 

options of intensity and magnitude; if this option is 

seLected, the inoividual intensity and magnitude 

options are oypassed.  

(6) Intensity - SeLects oata according to the input 

intensity range. See Mooified MercatLi Intensity ScaLe 

of 1931 on page 33 (wood and Neumann, 1931).
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(7) Magnitude - Selects data according to the specified 

input magnitude range. Input magnitude cannot be zero.  

if the year is prior to 1964 and the upper bound of the 

inout mdgnitude range is greater than or eQual to 5.0, 

the earthquakes with unknown magnitude vaLues are 

extracted from the data oase. This automatic feature 

compensates for the Lack of magnitude estimates 

associated with earthquakes prior to 1964 and is 

intended to insure that some Large earthquakes are not 

overLooked in the search by virtue of not having an 

assigned magnitude. The disadvantage with this feature 

is that the List wiLL commonly include many shocks 

whose magnituae, had they been computedr may have been 

smaLLer than the specified Lower-bound magnitude. This 

feature may oe overridden by selecting the "known 

,ragni:ude" option.  

(8) Moment Tensor/FauLt Plane SoLution FLagged Data 

Sartn4takes are extracted from the data base if they 

nave had one of the various types of focal mechanism 

cetermineo for them and pubLished in the USGS 

publication PreLiminary Determinations of Epicenters 

(P DE) - MonthLy Listing. This option has 4 

sut-options (1.) Moment Tensor only; (2.) FauLt PLane 

SoLution only; (3.) Moment Tensor and FauLt Plane 

SoLution; (4.) rMoment Tensor and/or FauLt PLane 

SoLution.  

(?) irreguLar-Grid Zone - SeLects data according to a 

pre-defineo configuration pattern that outlines the 

irregular wrid-shaped area (Godkin and PuLLi, 1984). A 

fiLename cf your cnoice contain pairs of Latitude and 

Longitude that defines an irregular grid pattern. This 

file is createa with a text editor.  

NOTE: This option must oe used with the RectanguLar 

Gric search mode. The Latitiude-Longitude grid 

specifieo in the mooce vust enclose the region within 

the irreguLar-shaped grid zone. GLobal search mode is 

no: PermitteQ. Do not use the this option if the grid 

encloses the North or South Poles.  

To create the irregular grid data file: 

(A) - Enter the corner points (Latitude and 

Longituae) In a continuous clockwise direction.  

One coordinate pair entry per Line. A spacep NOT 

CO.MMAS , separates Latitude and Longitude values.  

A coordinate pair consists of a Latitude value, 

foLLowea oy a space, then the Longitude value.  

C•) - An example of irregular grid file entries:

-6-6.50 Z8.O
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-25.00 27.50 

-27.0 -26.25 

-26.0 28.0 

40.00 -179.00 

CC) - A minus sign preceding a Latitude or 

Longituoe value indicates South or West 

respectively.  

(D) - Do noz List the starting coordinate pair 

twice.  

(E) - Up to 100 pairs of input coordinates may be 

usea.  

Enter tne full patnname of the filename that 

contains the irregular grid data at the program 

prompt. if this file has not been created when 

the option is activatedr enter a Carriage Return 

<CR> for the file name and program will terminate.  

Example of full pathname: 

oiitd~j$sk:[reagor3fiLename 

(10) Duplicate Earthquake ELiminator - ALLows the input 

of parameters to remove duplicate earthquake solutions 

from the output file. Duplicate earthquake entries 

usuuiLly arise from earthquakes being Listed, perhaps 

.ith sligntLy different epicenters and origin times, in 

more than one of the searched catalogs. The user 

soecifies how far apart the origin times and epicenters 

of t-.o Listings ma st be if the Listings are to be 

considerec as representina different events. Default 

values are 1%) sec. and 15 km for origin time and 

epicenter respectively.  

In order to eliminate dupLicate entries, a list of 

cataLogs is enterea in the order of preference. If 

cuplicdte eartnhuakes occurp the program will accept 

the event for the first-entered catalog. If a List of 

catalogs is not maoeo or if the duplicates are not from 

any of those catalogs that are Listed. the first event 

will bh accepted.

I
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DESCRIPTION OF CODED OUTPUT - Format 1 (SP.DAT) 

CATALOG SOURCE: Contriouting source, or authority. In 

the following section. the number and abbreviation of 

each citaLog source is enclosed by parenthesis. The 

cataLoý abLreviations are listec in alphabetic order.  

Catalogs "supplied by NOAA' came to the NEIC from the 

National Geophysical Data Center of the National 

Oceanic and Atmospheric Administration (Rinehart and 

othersi 1965).  

(44 = AbE) Catalog of Large earthquakes, 1897 

198U., from Abe (1981, 1962, 1984); Abe and 

Kanamori (1979); and Abe and Noguchi (1983ab).  

most shocks are of magnitude 6.8 and Larger, 

though some smaller (down to magnitude 6) shocks 

are cataloged.  

(6 = AKAL) Catalog of earthquakes occurring in 

ALaskav including the ALeutian arc, 1786 - 1981t 

created by J.N. Taggart of the USGS NEIC.  

(32 = AMS) Catalog of earthquakes occurring in the 

Sucan, 185C - 1975, from Ambraseys and Adams 
(1 9o6a)• 

(27 = ANK) Catalog of earthquakes occurring in 

TurKey, 11 - 1975P based on a catalog comoiled at 

KanoiLLi Observatory, Sogazici University.  

IstanbuL. FiLe suptleld by NOAA (Rinehart and 

otners, 1965).  

(5 = A•AA) Catalog of earthquakes occurring in 

the N;iodLe East, North Africa, and Spain from the 

VIIth to the XVIII;h century A.D., compiled by 

Poirier and Tdher (1960) from Arabic documents.  

(55 = ARIEN) Catalog of eartnquakes in Israel and 

aujacent areas, compiled by E.J. Arieh, 1903 

1963. The earthquakes Listed in the time interval 

1956 - 19o2 have magnitudes equal to 3.5 or Less.  

The earthquake Locations were based on a 

tnree-station solution. This does not indicate 

that the earthquake did not occur, but the 

soLutions may be suspect. See 1SN catalog for 

alditiona L informatio n.  

(3 = ýCIS) Catalog of earthquakes Listed in the 

pubLications of the Bureau CentraL International 

SeismoLu~ique (3CIS) for 1935, 1950 - 1963. The 

Level of completeness of this cataLog is highly 

uncertain; numerous shocks Listed in the 

0woLications of the aCIS are not Listed in the

I
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present cataLog' anJ there is no duplication of 

the BCIS Listings and ISS (see below) Listings 

from the same time-perlods. It is oosslbLe that 

the dCI4 Listings were originally intended to fiLl 

in gdps in the iSS Listing. The file was created 

the earliest years of the cata base. The file was 

suopLie6 :,y NOAA (Rinehart and others. 1985).  

(17 = BOA) Catalog of Large earthquakes, 1897 

1977, compiled by oath and Duda (1979). File 

supplieu uy NOAA (Rinehart and others' 1985).  

(9 = IBRO) Catalog of California earthquakes, 1910 

- 19b3, compiled by the University of California 

at 3erkeLey. Geographical extent: 35 degrees 

42 de!rees North; 116 aegrees - 128 degrees West.  

(7 = CDMG) Catalog of earthquakes occurring in 

Californiar 1735 - 1974, compiled by Real and 

others (1975) and Toppozada and others (1984) at 

the California Division of Mines and Geology.  

This file includes epicenters from catalogs of the 

Seismological Laboratory of the California 

in3titute of Technology (PAS) and the 

SeismologicaL Stations of the University of 

California at BerkeLey (3RK).  

(57 = CHINA) China Catalog of world-wide 

earthquakes from 780 B.C. through May 1992, 

compile oy world Data Center D For SeismoLogy, 

State Seismological Bureau, Beijinq, China.  

3eginnin; in 19E5 the catalog contains only 

earthquakes with magnitudes 4.0 and greater; data 

prior to 19i5 contains earthouakes that have Ms or 

mo mainitudes greater than or equal to 4.7.  

(40 = DNAG) Cat~aLog of North American earthquakes 

compiled for the Decade of North American Geology 

(EngoahL and kineharti 1991). The catalog covers 

the conterminous United States, Alaska (including 

the ALeutian Islands), Canaoae Greenland, Iceland, 

and MidlLe America.  

(54 = DOYLE) Catalog of earthquakes for the 

Continent of Australia 1897 - 1966. ComoiLed by 

DoyLe anD others, 1968.  

(50 a iC) This catalog Lists earthquakes with 

intensities of IV and Larger for the 13 member 

countries of the European Community plus Austria 

and abitzerLand from 479B.C. through 1983. The 

data for this catalog were collected by J.M. Van 

GiLs and after his death revised by Dr. Gunter 

LeydecKer of the FederaL Institute for Geosciences 

and Natural Resources, StiLLeweg 2, D-3000

I
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Hannover 51, Federal Republic of Germany. The 

earthquake origin time before 1900 is a mixture of 

Greenoich Mean Time (GMT) or LocaL time; after 

1903t the origin time is stated in GMT now known 

as UTC. Magnitude values are coded as UNKNOWN due 

to the fact that no specific coding of the values 

were 6iven. A general statement suggests that 

magnituaes for historical earthquakes were 

macro~eis.ic estimates and, for recent 

earthquakes, the magnitude values are mostly ML'S.  

For each earthquake, the source national catalog 

is noted in the Authority Column (see page 17).  

Each national catalog may contain more information 

tnan the summary Line presented in the EDBS 

format.  

(37 = EMSC) Catalog of earthquakes occurring in 

-Europe and the Mediterranean region, 1976 - 1985, 

compiLed at the Centre SeismoLogique 

Euro--eciterranean (CSEM), Strasbourg, France.  

(LO = EP6) Catalog of Cansaoan earthquakesp 1568 

19V2, compiled by the Earth Physics Branch (EPS) 

ot Canao-o, now the Geological Survey of Canada.  

ALso incLuces U.S. earthquakes occurring near the 

Canadian ooroer. Only the prime hypocenters 

(those selected by EPB/GSC as the best solutions 

for their earthouakes) are entered into the data 

oase; in some cases (indicated in the authority 

column), these prime hypocenters may have been 

computedl by an institution other than the EPB/GSC.  

;ypocenters of felt events or events with unknown 

magnituues or events with magnitudes greater than 

0.0 are found in this catalog.  

(U4 = EPRI) Catalogo of earthquakes of the United 

States east of the Rock Mountains, 1627 - 1985k 

compilea by .Lectric Power Reasearch Institute.  

This catalog was compiled from various catalogs.  

The sources from which some of the Listings were 

tdken is shown in the authority column.  

(12 = Edi) Catalog of earthquakes occurring in the 

Unitec States and Territoriesp 1638 - 1q69.  

CataLoj supplied oy NOAA (Rinehart and others, 

1985), (Coffman and otherst 1973,19P2).  

(32 -= EUR) Catalog of European earthquakes, 

210%6.C. - 1982. This catalog is made up of 7 

different sub-cataLogs. Each contributing 

sub-cataLog is indicated in the authority column 

(see page 17) under EUR Catalog. Fitle suppLied by 

NOAA (;inehart and others, 1985).  

(49 = FENN) Fennoscandian Earthquake Catalog, 1375
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- 1991p compiled from diskettes prepared at the 

institute of Seismology, University of Helsinki, 

Finland (Ahjos and Uski, 1992). The earthquakes 

in this catalog may duplicate the events listed in 

the tUR Catalog. The source reference for each 

earthqudke is Listed in the Authority column (page 

17) unoer FENN Catalog.  

(36 = GER) Earthquake data file for the Federal 

Republic of Germany (FRb), 823 - 1992o comoiled by 

(Leydecker, 1986,1988), ana (Gruenthat, 1988). A 

general statement indicates that the file contains 

earthquakes within the FRG and strong earthquakes 

outsiOe the FRG that were felt with at Least 

intensity V inside the borders of the FRG. The 

oate ana time for events before 1900 is Local 

time; after 1900 time is UTC. The authority 

column ioentifies the seismogeographicat region 

associated with the earthquake.  

0) = i-R) Catalog of hypocenters and magnitudes, 

from 3utenberg ano Richter (1954), 1904 - 1952.  

Catalog suppLiec oy NOAA (Rinehart and others, 

1ý80. Magnitudes revised (Richter, 1958) from 

originaL Listing. See also GUTE catalog below.  

(53 = GOUIN) Catato; of epicenters and magnitudes 

ir. Ethiopia ano the Horn of Africa (1400 - 1977), 

from ýýouin (1979).  

(41 = GREAT) catalog of great (magnitude 7.9 and 

Larger) earthquakes, 1904 - 1977, from Kanamori 
(1 777).  

(47 a GREEK) Catalog of earthquakes in Greece and 

surrounuing areao, 550.C. - 1985, compiled by 

Papazacnos dno Papazachos (1986).  

(5 = PUTE) Catalog of hypocenters and magnitudes 

Listea in Qutenberg and Richter (1954), 1904 
1952.  

(Z9 a AVG) Catalog of earthquakes occurring in the 

haaiian IsLands, compiled by the United States 

GeoLovicaL Survey at the Hawaiian Volcano 

Ooservatory (HVO), 1961 - 1976. File suptied by 

NOAA (Rinehart and others, 1965).  

(25 = I6NE) Catalog of Iberia and the Mahgreb, 

BbO6•.C. - 1980, Instituto Geografico Nacional de 

Espand (Mezcua and Martinez-Solares, 1983). Also 

incluoes seismicity of the Azores Fracture Zone.  

(45 x IijDrA) CataLog of earthquakes for India, 

1063 - 1984. The Indian earthquake cataloq
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consists of the comoined Listings of four catalogs 

(Tandon. A.N. and Srivastava, H.N., 1974; 

Chandra, Umesh, 1977; Rao and Rao, 1984; 

Srivastva, IH.N., and Ramachandran, 1983). See 

the authority column for the cataLog 

ioentification. The earthquakes that could be 

identified as dupLicates from the four cataLogs 

were eliminated from the finat Listing. The 

aboreviations that identify the magnitude source 

are Listed in the pubLication by Rao and Rao, 

1934.  

(2 = zISC) Epicenters Listed in the International 

SeismoLogical Centre CISC) 3uLLetin tapes, 1964 

December 1991. Only the ISCms hyoocenter (prime 

estimate) is cataLoged for inclusion in the data 

base. Catalog prepared cy the International 

Seismological Centre, Newbury, United Kingdom.  

(22 = ISN) Israel Seismic Network Catalog, 1900 

1993. The catalog was compiled by the Institute 

fcjr Petroleum Research and Geophysics, Israel.  

The .eographicaL area is delineated by Latitude 27 

- 3o jegree North- and by longitude 32 - 38 

oaerees East. (MaLitzky, Alona and others, 1993).  

See the Arieh catalog for supplementary seismic 

information.  

(4 = 153) Epicenters Listed in the International 

SeismoLogicaL Summaries, 1913 - 1963 (ISS), from a 

tape prepared by the International Seismological 

Centre, Newoury, United Kingdom.  

(4 = :SN) Epicenters Listed in the International 

SismuLogicaL Summaries (ISS) . 1918 - 1959.  

CataLoi suppLied by NOAA (Rinehart and others, 

194:,). This file has been modified by NOAA to 

incLuce mdgnituces from various non-ISS sources; 

other pertinent seismic effects are included.  

(#4 = ITALY) Catalog of itaLian earthquakes, 1000 

- 19l0; compiLez oy NationaL Research Councitl 

Project Progetto FinaLizzato Geodinamica, Director 

F. daroeri; "Cata Logo Del Terremoti Itatliani 

DaLL'nnno 100i aL 198C"o Eoitor D. Postpischi; 

coLogna 1965.  

(4S = J1;A) Catatog of felt earthouakes occurrinq 

in the Japan regiono prepared from a tape compiled 

ty the Japan MeteroLo•ical Agency (JMA), 416 

19iu. Prior to 1B65, the number of strong and 

oama;ing earthquakes is sketchys, from 1885 through 

1990 the file contains earthquakes that were known 

to oe felt ;y the JMA network.

I
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(11 z LEE) Catalog of earthquakes occurring in 

China, 11778.C. - 1976 (Lee and others, 1976; 

197b). Catalog suppLied by NOAA (Pinehart and 

others, 1985).  

(56 a LlYA) Catalog of earthquakes in Libyar 1903 

- 1v75, Ambraseysr 1982).  

(33 a MEAST) Catalog of earthquakes occurring in 

the iRoaLe East, 1900 - 1983o compiled at NDAA 

(Rida and Meyerst 1935). This catalog covers more 

than 2 Q countriesi, extending from Libya in the 

west to Pakistan and Afghanistan in the east, 

Ethiopia and Somalia in the south, and Turkey in 

the north. Many of the values of specific types 

of mdgnitudes are estimated from values of other 

types of magnituoces or from intensity 

observations, using equations derived by PRiad and 

Meyers (1985).  

(39 " MED) Earthquake data file of the 

Metiterranean and surrounainl areast 1901 - 1975.  

Catatoi prepared from a tape compiled at the 

University of ThessaLoniki, GeoohysicaL 

Laboratory, 1978.  

(31 = MOS) CataLog of earthquakes occurring in the 

USSR, 1950 - 1961. Catalog supotied by NOAA 

(Rinehart and otherse 1985).  

(19 = NEuS) Catalog of earthquakes occurring in 

the northeastern United States, 1534 - 1985.  

Contains entries of earthquakes occurring in 1534 

- 19t,4 that were compileo by E.F. Chiburis; most 

of these are Listeo in Chiburis (1981). ALso 

contains entries suppLieo oy Weston Observatory of 

Boston ColLege for earthquakes occurring in 1979 

1965. weston Observatory-computed hypocenters are 

not incLuee in the data oase if they correspond 

to shocks that were not felt and were assigned 

magnitudes of 1.0 or Less.  

(15 = NEV) Catalog of earthquakes occurrinq in 

Nevadar 1852 - 1962; 1970 - 1986. Listings for 

1552 - 1962 are from a slightly updated version of 

the catalog published by SLemmons and others 

(19o5). Listings for 1970 - 1986 are from the 

SeismotogicaL Laboratory of the University of 

Nevaoap, Reno.  

(21 = N6DC) Catalog of earthquakes occurring in 

Mij - America (Mexico, Central America' and 

Cariooean regions). 1900 - 1979o compited at NOAA 

(Rinehart and others, 1982).
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(59 = NOAA) This cataLog is a Listing of 

worLo-wioe historicaL earthquakes, 2150 B.C. 

1991 (PauLa K. Dunbar, Patricia A. Lockrldge, 

and LoweLL S. WhiteSide, September 1992). The 

List incLudes aLL events that meet at Least one of 

the foLLowing criteria: 

The foLLowing information was taken from the 

source documentp CataLog of Significant 

Earthquakesp 2150 B.C. - 1991 A.D. The 

information for the time period after 1991 is 

taken from the PDE (PreLiminary Determination of 

picenters). The fiLe is now (1992 - 1994) 

updated and maintained by the United States 

GeoLogicaL Survey. As it is extremeLy difficuLt 

to code aLL pertinent information into an 

earthquake summary Lineo the user is encouraged to 

ootaln the publication If at aLL possibLe.  

1. Moderate tamage (aporoximateLy S1 miLLion 

or more) 

L.. Ten or more deaths 

•. Magnitude 7.5 or greater 

4. Intensity X or greater (for events 

Lacking magnitude) 

The Location of events prior to 1900 were given a 

Latitude ano Longitude Location based on the city 

where the damage occurred. Magnitudes are stated 

as Ms (Surface Wave) or the eauivaLent eerived 

from intensities for pre-instrumentaL events.  

In the absence of a death toLL number, a 

descriptor (Few z F, S = Some, M = Many ) was 

Listec in Literary sources. It is not known how 

The descriptors relate to numoers.  

To determine if the damage meets the damage 

criteria Listed beLow, the doLLar estimates at the 

timt of the earthquake are converted to 1990 

Unitea States ooLLar vaLues. Monetary conversion 

taoLes tor the time of the event were used to 

convert forlegn currency to doLLars.  

when possibLe, a rough estimate of the doLLar 

damage based upon the description provided. in 

order to choose the damage category. The damage 

estimate is Listed in the foLLowing categories: 

- U z Damage estimate unknown 

* L = LIMITED (corresponding to tess than $1
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mi LLion) 

* N a MODERATE (corresponding to $1 to $5 

m iLLion) 

* S = SEVERE (corresponding to $5 to $25 

million) 

* E = LXTREME (corresponding to $25 miLLion 

or more) 

In the absence of other information, LIMITED is 

considered synonymous with slight, minor, and 

Light; SEVERE as synonymous with major, extensive.  

and heavy; and EXTREME as synonymous with 

cdtastropnic.  

If a tsunami was generated ty the earthouake, a 

"T" appears under the Tsunami Code under the 

information coLumn on the printout.  

In the source pubLicationfl tne number of 

casuaLities was given; here in the data base. the 

USGS assi;ns the number of deaths to a 5 point 

cLassificdtion tabLe. The foLLowing tabLe 

iLLustrates how the aLphabetic number corresponds 

to a casuaLity number.  

* A 1 1- 100 

t o = 101 - 1,000 

- C = 1,001 - 10,000 

0 10,000 - 100,000 

S. Greater than 100,000 

The dLonaoetic Letters are coded in the AUTHORITY 

column which is Located between the Origin Time 

coLumn and the Latitude column. The first 

character of the AUTHORITY is the death toLL; the 

seconc character is the damage estimate. The 

exoLanation of the codes is Listed under the 

AUTHORITY coLumn.  

Duplicate earthquake entries have been removed 

from the file. It is possible that some 

duplicates exist in the file. If a dupLicate 

earthquake entry is identified, it is removed and 

the remaining earthquake entry is corrected so 

toat it contains the Largest given values for 

death toLls, damage, intensity, and magnitude.  

(11 = FPS) Catalog of world-wide earthouakes, 1900

i I
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- 1989 (Pacheco and Sykes, 1992). This is a 

seismic moment catalog. The catalog Lists 

earthquakes with Ms magnitudes of 7.0 and Larger 

and with depths Less than or equal to 60 km. The 

selected events were taken from the Abe Catalog 

(1981, 19a4) and from Abe and Noguchi (1983).  

(10 = ?AS) Catalog of earthquake in California, 

1932 - 1986o compiled at the California Institute 

ot Technology at Pasadena (PAS), 1932 - 1985.  

Geograpnical extent: 31 degrees - 38 degrees 

North; 113 degrees - 121 degrees West. File 

pdrtidlLy supplied by NOAA (Rinehart and others, 

1985 ).  

(1 = POE) Catalog of earthquakes Located by the 

USGS NZIC an! its preoecessors in the U.S. Coast 

and Geoaetic Survey, the National Oceanic Survey, 

and the Environmental Research Laboratories of the 

Department of Commerce. Listings are in most 

cases the final hypocenters and magnitudes of the 

USGS KEIC which are Listed in the GeologicaL 

Survey pubLication, "PreLiminary Determination of 

Epicenters - Monthly Listing". The gLobal catalog 

incluaes events occurring from circa 1900 - to six 

months behino the current month. It is the 

principaL component of the data base. There are 

gaps in tne temporaL and geographic coverage of 

tne catatoi. To get as complete coverage as 

possioLe for a given area, the user should search 

other catalogs that cover the time and area of 

interest. Part of the catalog was supplied by 

NOAA (Rinehdrt dnd others, 1985).  

(PDE-W) Weekly POE file. This file 

covers the time period fotlowing 

the Monthly data up to four weeks 

,eft ind the current week. The 

oreLiminary Weekly POE data is 

repLaced by the Monthly POE data 

aboit seven months Later.  

tPOE-6) Daily POE file (QED). This 

oata is extremely preliminary and 

the parameters of the earthouake 

are subject to change as more data 

is usea to Locate the earthquakes.  

The daily PDE-Q data covers the 

time frame fotLowing the Weekly POE 

cata up to seven cays behind the 

current date. This data is 

repLaceo by the Weekly PDE data.  

(co = PiE-) This catalog contains eight Chinese 

shocK that occurred in 1959. It dates from the
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earLiest years of the data base and its 

significance now i s not known. CataLog supoLtied 

by NOAA (Rinehart and others, 1985).  

(46 = PERU) CataLog of earthquakes occurring in 

Peru, 1900 - 1984 (Espinosa and others, 1985).  

This cataLog Lists instrumentaLLy recorded 

earthquakes from various sources. DupLicate 

earthquakes have been deLeted.  

(33 = ROU) CataLog of earthquakes occurring in 

Romania, 964 - 1979 (Constantinescu and Marza, 
190d).  

CoU = ROTHE) WorLd-wiae earthquake cataLoq, 1953 

1965 (Rothe, 1969). The epicentraL coordinates 

given in this cataLog are those recomputed by the 

ISS in the time period 1953 - 1959; for the period 

196C - 1965 the cooroinates are those computed by 

the PreLiminary Determintalon of Epicenters 

program. If earthquakes have been the subject of 

speciaL studies. the coordinates proposed by the 

studies were used. Earthquakes Listed in this 

cataLog nave magnitudes that are greater than or 

equaL to 5.5. Magnitude estimates represent the 

average Ms magnitudes computed by different 

seismograph stations or taken from other seismic 

networks after standardization as defined and 

pubLisheD by Rothe. Depth estimates are aLso 

given.  

(58 = iFR) CataLog of South African earthquakes 

oetween Latitudes 17 and 35 degrees south, and 

between Longitudes 10 and 36 degrees east, 1620' 

1970 (Fernandez 4nd Guzman, 1979).  

(ol = SESN) The Southeastern Seismic Network 

catalog is a compiLation of earthquakes which 

occurred in the states of FLorida, Georgia, 

ALaoama, South CaroLina, North CaroLina, Virginia, 

southern part of West Virginia, MaryLand, 

DeLaware, ano the eastern parts of Kentucky and 

Tennessee, 1698 - 1994. The cataLog was oreparec 

at the Virginia Tech SeismoLogy Observatory by 

Matt ziboL (address: Virgina Tech SeismoLogicaL 

OLservatory, 4044 Derring HaLL, BLacksburg, VA 

24-361-0420).  

(43 z SIRA) CataLog of earthquakes occurring in 

South America, 1471 - 1981, compited in the course 

of the "Programa para La Mitigacion de Los 

Terreso.tos en La Region Andina". known as project 

SISRA (Askew and ALgermissen, 1985).  

(o = SRA) CataLog of earthquakes occurring in the
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edstern, central, and mountain states of the 

United States, 1534 - 1986 (Stover and others, 

19ý4). An early version of the catalog was 

deveLoped under the direction of S.T. Algermissen 

for the Lower 48 states; updated and revised files 

have Leen puoLished in a series of MisceLLaneous 

FieLd Stuoies M62S. The states of Nevada, 

CaLifornia, Oregon. Wasnington, ALaska, and Hawaii 

are not covered in this catalog.  

(k3 = SSR) CataLog of earthquakes occurring in the 

U.S.S.R.o 1122 - 1989 (Kondorskaya and ShebaLin, 

1932). The catalog contains data from the the 

revised "New Catalog of Strong Earthquakes in the 

Territory of USSR from Ancient Times through 

1977". The IPE in the ma;nitude authority column 

ioentifies this catalog. The remaining Dart of 

the catalog is made up from the Annual Book, 

"E.arthquakes in the USSR". The two-Letter 

abbreviation in the authority column identifies 

the source catalog for each seismic region.  

(lo = SYKES) List of hypocenters and magnitudes 

from papers by Sykes (1963, 1965, 1966, 1977), 

Sykes and Ewing (1964), and Sykes and Landisman 

(1?04). CataLog supplied by NOAA (Rinehart and 

otherse 19d5).  

(13 = USE) CataLog of feLt earthquakes occurring 

in the United States and Territories, 1928 - 1972.  

CataLog suppLied by NOAA (Oinehart and otherso 

1965).  

(52 : USHIS) CataLog of principal earthouakes in 

each of the 50 states in the United States. 1568 

1989 (Stover, C.W.. and Coffman, J. L., 1993).  

The catalog is a history of earthquakes which have 

magnituoes greater than or equal to 4.5 and 

intensity of VI or Larger. Exceptions are the 

State of ALaska and offshore areas of CaLifornia, 

Oregon, and Washington where the magnitude range 

was increased to Greater than or eaual to 5.5.  

(14 = USN) United States Network, 1534 - 1974, 

cataLOi supplied by hOAA (Rinehart and others' 

1965). Tnis is the original catalog orepared 

under the the direction of Ted ALgermissen. The 

data file has been partiaLLy superceeded by the 

SRA catalog (compiLed by Stover and others' 1984).  

(18 = Uu) CataLog of earthqluakes in and near Utah, 

1850 - November 1985' compiled by the University 

of Utah Seismographic Stations. Shocks through 

June 1978 are Listed oy Arabasz and others (1979).
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(42 = WCAFR) Catalog of earthquakes occurring in 

and offshore of West Africa between 5 deqrees 

South and 25 degrees North, 20 degrees West and 27 

degrees Easto 1615 - 1984 (Ambraseys and Adams, 

1 930b).  

(26 z w$S) Catalog of earthquakes occurring in New 

ZeaLand, 1460 - 1977o described by Smith (1976).  

ChLalog suppLied by NOAA (Rinehart and otherso 

1935).  

DATE: YeareMonthDay - Year is preceded by a "-" to 

indicate B.C. date.  

ORIGlN TIME: 6iven in Universal Time Coordinated (UTe) 

AUTHORITY: The symbol follows the origin time and 

refers to the organization that suppLied the 

origin time/coordinate parameters. A 

sin;le-letter code followed by an ampersand 

inaicites the parameters of the hypocenter were 

suppLied or determineo by a computational 

procedure not normally used oy the NEIS.  

The authority column has oeen expanded to include 

other information than the authority source for 

the earthquake. Now it is possible for catalogs 

to have its own set of abbreviations. When 

referring to the authority columnt the user should 

check the catalog source.  

A - Parameters of explosion 

suppLie* by U.S. Deoartment of 

EnerGy or U.S. Atomic Energy 

Commission (AEC).  

1C - Parameters of the hypocenter 

suppLied by the ALaska Earthouake 

information Center (AEIC).  

AM - Parameters of the hypocenter 

suppLied by the University of 

h.ichigan.f Ann Arbort V.I.  

S- Parameters of hypocenter 

supplied by University of 

CaLifornia' BerkeLy' CA.  

C - Parameters of hypocenter 

supplied by the Pacific Geoscience 

Centre, Sioney, 8ritish Columbia, 

Canada.  

CL - Hypocenter parameters supp•ied

I
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by John CarroLL University, 
CLeveLdnfd, OH.  

0 - Parameters of hypocenter 
suppLied by the OkLahoma 
beophysical Observatory, Tulsa, OK.  

E - Some or aLL parameters of 

expLosion (controLLedlaccidentat) 
suppLied by any group or individual 
other than U.S. Department of 
Energy or the U.S. Atomic 
Commission (AEC).  

EC CataLog - (AU = Austria), (BE = 

LeLgium), (SW = Switzerland), (GR = 

FeaeraL RepubLic of Germany), (SP = 

Spain), (FR a France), (GB = Great 

britain), (GK x Greece), (IR = 

lreLand), (ITALY = ItaLy), (NE z 

hetnerLands)o (PT = Portugat), (DN 
= Denmark).  

EUR CataLog - (KR = Kirkenes, 
iorway), (TI = Trieste, Italy; 

Oisservatorio Geofisico 
sperimentaLe), (ZR = Zurich, 
SwitzerLana; suppLieD by D.  

Mayer-Rosa, ETH-Honggerberg), (FR = 

Feoeral RepubLic of Germany; 
4undesanstatt fur Geowissenschaften 
uno Rohstoffep Hanover; 
SeismoLogisches 
ZentraLobservatorium, Grafenberg), 
(FE = Fennoscandiva; Sath, 1956; 
Panasenko, 1977), (UP Uposate, 
Sweden; 15 " events 1957-1959; 
precise source unknown), and (BN = 
suppLieO by a. Massinon, 
Laooratorle de Detection et de 
GephySique, France).  

F - Parameters of hypocenter 
suppLied by the State College of 

PennsyLvania, University Park, PA.  

FENN CaTaLog - (AJH (AJ) = Ahjos, 
FinLana), (AMS EAM) Ambraseys, 
Norway), (ANA CAN) : Ananin and 

Panasenko, Soviet Union), (BER (BR) 

= oer~en, Norway), (BKH EBK) = 

Norsare North Sea). (BAT (BA) = 

zath, Sweden), (COP EC03 a 

Copenha;en, Denmark), (DOS (DO) = 
Cosst N4 Soviet Union)o (DSI (OS3 =
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Nikonov and Sitdvee (referring to 

Doss].. NW Soviet Union), (ERW (EEq 
= wahLstrlm Ereferring to Erdmann), 
Sweaen)., (EKS (EK) a Ekstrlno, 

FinLafla)p (FOA EF03 = SLungat et 
at... Sweden)o (GRE (C-R) z 

taregersenp Denmark), (GUW (GU) x 

wahLsttifl Ereferring to GumaetLuslJ, 
Sweden), CHJE (NJ] Hietmep 
Denmark)j, (I4EL EHE3 Hetsinki,
Fintand)p (i40L EH03 Hotn'qvistf 
HioLmqvist and Wahtstrimr Sweden)..  
(IGS EIG3) Institute of GeotogicaL 

Sciencese Edinburgh.. UK.- North 
Sea)e CISC EIS) InternatlonaL 
SeismoLogicaL Center), (IVO (IV) 

baari,- FinLand)t (KAR CKR) 
KarjaLainenl' Fintand), (KAT (KT) a 

Kataja,f FinLand), (KIM EK13) Kim, 

et a L. o Sweden).- CKJ E (KE3 
KjetLefle Sweden), (KJW EKW) = 
ivahLstrimf Sweden), (KOL ('CL) 
KoLderupe Sweden), (KON EKN) x 
Kon~sberg Seismographic Station, 
horway), (KOR (KR) z Korhonenp 
Fintana), CKSI EKS) Nikonov and 
ýiLdvee, NW Soviet Union).. (KVA 

[KVJ = KvaLe, Norway)., (LEM (LE) 
Lehman.. Denmark), CLIW ELI) a 
WahLstrim [referring to 

Linnar~ssofl) Sweden), (NOS EM0) x 

worLa Data Center Bf Moscow, NW 
Soviet Union), (MUW (MU) a Muir 

v.ood and Woo, Norway), (MUI (MI) 2 

Moir Wood et at..- Norway)p (NAO 
LNA3 Norsart Norway).. (NOW (NO)3 
Wahistrim ' referring to 

tiordenstriU), Sweden), (NSW ENS) 
biahLstria [referring to Nys 

StajertaLie Tidning), Sweden), (OPT 
EOP) = Optune Norway)p (PAN EPA] z 

Panasenkof NW Soviet Union)o (PEN 

(PE) Penttitao Fintand ).f (POR 
EP03 Porkka (see Penttlla),.  
FinLdna)o, (RES CR83 = Bath 

(referring to Renqvlst), Sweden and 

F in ta nd),o (REN ERN) Renqvisto 
finLana), (SEL ESE) SeLtevoL et 

aL.., Norway).- (SIL (S13) Nikonov 
ana SlLdvee., NW Soviet Union).- (SIW 
ESW3 z Wahtstriui [referring to 

SioenbLach)il, Sweden)j, (SK (SK) r 
Siren and KoroLLef (see Penttita), 
FinLand), (SLU (SLJ SLungaf 

Sweden), (SVW (SV3 Wahtstrim

I
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[referring to Svedmark), Sweden), 

(TOW ET03 = WahLstrim Ereferring to 

Tirnebohm], Sweden)p (UPP (UP3 = 

Uppsata, Sweden)o (USGS EGS3 a U.S.  

beoLogicaL Survey)o (VES yVE) 

vesanen Esee Penttt La3, Fintand), 

(WAS (WA) = WahLstrim and AhJos, 

Sweden and FinLand). Information 

for the three references, IASt REW, 

ano APA was not provided with the 

source oocument. Earthquakes 

associated with these source 

GocumAents have a blank in the 

authority column.  

G - Parameters of hypocenter 

supplteo by the U.S. Geological 

Survey (USGS) for any area other 
than Island of Hawaii.  

4DR Catalog - (AM = Attmark);.(9A 2 

uohemian Massif); (BM = Bavarian 

r'oLasse dasin); (50 = Lake of 

Constance Area); (CS = CentraL 

"Zaxony); (CT = Central Thuringia); 

(EI = Eifel Mountain Region); (EN = 

Lastern Netherlano Bloc); (EW = 

tastern Wuerttemberg); (FA = 

Frankonian Jura); (H14 = Southern 

u4arz Mining District); (HS = 

hessian Depression); (HU = 

tunsrueck); (HZ = Harz Area); (KR = 

KrefeLo Bloc); (MR = Middle Rhine 

Ared); (MU = MuensterLand); (NB = 

Lower Rhine Area); (ND 2 

Northeastern Germany); (NF = 

Northern Frankonla); (NW z Northern 

Black Forest); (NX = Northern Lower 

'axony and Holstein); (OR = Upoer 

Rhine Graben); (PS a PfaLz-Saar 

Area); (RF = Ringkoebing-Fyn Hlqh); 

(RS = Eastern Rhenish Massif); (PU 

z Ruhr Coal Mining District); (SA = 

Swaoian Jura); (SJ = Swiss Jura); 

(SM =Saar Mining District); (SW = 

ýoutnern Black Forest); (SX Souther 

Lower Saxony); (TI 2 

TexeL-IjsseLmeer Bloc); (TW 2 

Teutoburger Wald); (VE = Venn 

Area); (VG = VogtLand Region); (VO 

= Vosges Mountain Region); (WD z 

Northwestern Germany); (WR : Werra 

Potash Mining District); ( 

Edrthquake cannot be attached to a 
resion).

I
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GL - Parameters of hypocenter 

supplied by a USGS group Located in 

6oLdeni CO.  

H - Parameters of hypocenter 

supplied oy the USGS Hawaiian 

Volcano Observatory.  

HJ - Parameters of hyDocenter 

suppLied by seismograph station HOJ 

in Jamaica.  

Hy - iypocenter estimates furnished 

by Eric Hjortenberge Geodetic 

Institute of Denmark.  

; - Parameters of the hypocenter 

supplied by the international 

SeismologicaL Centre CISC)' 

Newoury, United Kingdom.  

INDIA CataLog - (CH, Chandra, 

Lomesh, 1977); CRR, Rao and Rao.  

1964); (Tandon ano Srivastava.  

1974); (SP, Srivastava and 

Ramachandranf 1983).  

j - Parameters of hyvocenter 

supplied Dy St. Louis University, 

St. Louis# MO..  

S- 
Parameters of hypocenter 

suppLied by the Tennessee 

tarthquake Information Center 

(TEIC), Memphis, TN.  

L - Parameters of hypocenter 

supplied bY Lamont-DOherty 

GeuLogicaL Observatory, Palisades, 

NY.  

LT - Local Time.  

h - Hypocenter based on 

microseismic information.  

fi.OAA Catalog" ( U = CasuaLities 

and Damage Unknown); ( 4 = 

CisuaLities Unknown, Damage 

Mouerate); C S = CasuaLitles 

unKnown, Damage Severe); C E = 

CasuaLities Unknown, Damage 

Extreme); (FU z CasuaLities Fewp 

Damage unknown); (FL = Casuatities 

Few, Damage Limited); (FM 2
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CasuaLities Fed, Damage Moderate); 
(F• = CasuaLities Few, Damage 
Severe); (SU a CasuaLities Some.  
Damage Unknown); CSL = CasuaLities 
some, Damage Limited); (SM = 

Casuatities Some, Damage Moderate); 
(SS = CasuaLties Some, Damage 
Severe); (MU a CasuaLities Many, 
Damage Unknown); CML = CasuaLities 
Manyo Damage Limited); (MM a 

CasuaLities Many, Damage Moderate); 
(M5 = CasuaLities Many, Damage 

Severe); (ME z CasuaLties Many, 

Damage Extreme); (AU = CasuaLities 
1-1OC, Damage UnKnown); CAL = 

CasuaLitites 1-1OO, Damage 
Limited); (AM = Casuatities 1-100 

.aaaje Moderate); (AS = CasuaLities 
1-1OO, Damage Severe); (AE = 

CasuaLities 1-100o Damage Extreme); 
C3U = CasuaLtities 101-1000- Damage 
vnknown); (9L = CasuaLities 
1l1-1O00,Damage Limited); (eM = 
LasuaLities 101-1000f Damage 

hojerate); (3S = CasuaLities 
101-10OO, Damage Severe); (BE = 

LasuaLities 101-1000, Damaoe 
Extreme); (CU = CasuaLities 
1i01-10,OOC, Damage Unknown); (CL a 

CasuaLities 1001-10,000, Damaae 
Limited); (CM = CasuaLittes 
1001-10,OO0, Damage Moderate); (CS 

z CasuaLitites 1001-10,O000 Damage 

Severe); (CE : Casualities 
1001-10,000, Damage Extreme); (DU = 

CdbuaLittes 1O,001-100,0 0 0 , Damage 
Unknown); (DL Casualities 
10,001-10O,000, Damage Limited); 
CDM z CasuaLities 10,001-100,OOO, 
Damage Moderate); (DS = Casuatities 

10,J01-100,D00, Dama;e Severe); (DE 
CasuaLities 10, 001-100,0000 

L•amage Extreme); (EU z Casuatittes 

6redter than 100,000, Damage 
UnInomn); (EM a CasuaLities greater 

than 100,000k Damage Moderate); (ES 

z CasuaLtites greater than 100,000,, 

Damage Severe); (EE z Casuatittes 
Greater than 100,000, Damage' 
Extreme) 

S- Parameters of hypocenter 
suppLied by SeismoLogicaL Service 
of Canada, Ottawa.
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P - Parameters of hypocenter 
supplied by California Institute of 

TechnoLogy, Pasadenaf CA.  

G - Parameters of hypocenter 
supplied by Apia Observatory.  
Samoa.  

S- Parameters of hypocenter 
suppLied by University of Nevada, 
Renoo NV.  

RL - InternationaL SeismologicaL 

Centre (ISC) solution restrained to 
given Location.  

S. - An NEIS soLution based on a 

local crustaL modeL', or caLcuLated 
with methods not routineLy appLied 
by NEIS.  

SSR CataLo; - (AL Altal and 

3ayany); (AT = Antarctica); (AR = 

Arctic and Chukota); (L Baltic); 
( dK = daikaL); (CA = Caucasus); (CM 

= Crimea and Loger Kuban); (CP = 

Carpdthians); (KM * Kamchatatka and 
Komandors); (KL = Kuril Islands); 
(MA = Central Asia and Kazakhstan); 
(NT = Northern Tian-Shan); (NE 

Northeast of the USSR); (PR 

erimor'e ano Amur); (SK : 

SakhaLin); (TR Turkmenia 
(Kopetoaa)); and CYA Yakutia).  

T - Parameters of hyoocenter 
suppLied 'by Weston Observatoryf 
weston, MA.  

TV - Parameters of hypocenter 
suppLied by the Tennessee Valley 
Authority in Tennessee.  

U - Parameters of hypocenter 
supplied by University of Utah, 

Salt Ldke Cityf UT.  

V - Parameters of hypocenter 
suppLied by Virginia PoLytechnic 
Institute and State University, 
LLacksourgo VA.  

W - Parameters of hypocenter 
suppLied by University of 
Wdshingtono SeattLef WA.
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X - Time not reported.  

NoninstrumentaL time and 
Location.  

** - SSR data fiLe. The two 

asterisks indicate doubtfuL data in 

at Least one of the foLLowing 
areas: date, origin timer 
cooratnates.  

* - Less reLiabLe hypocenter 

aetermlnatlon by the PDE using 

incomplete or Less reLiabLe data.  
Leginning in January 19e5, in 

veneraL, the geometric mean of the 

semi-major and semi-minor axes of 

the horizontaL 90% confidence 
vLLt 1 se is greater than 8.5 km and 
Less than or eQuaL to 16.0 km.  

? - Poor soLution - accuracy is 
consiodred to be beLow normaL NEIS 
pubLication criteria. 3eginning in 

January 1985. In generaL, the 

geometric mean of the semi-major 
and semi-minor axes of the 
horizontaL 90% confidence is 

ureater than 16.0 km. This 

incLudes a poor soLution comouted 
using cata reporteo by a singLe 
network.  

S- A non-furnished hypocenter has 

oeen computed using data reoorted 
;;y a singLe network of stations for 
which the data and/or origin time 

cannot be confirmed from 

seismo-rams avaiLabLe to an NETS 

anaLysts. ALL other parameters are 

considered to oe consistent with 

normaL NEIS publication criteria.  

LATITUDE: Negative value a South.  

LONGITUDE: Negative value = West.  

DEPTH: VaLue carried to the whoLe kilometer.  

DEPTH C3NTROL: 

A z Assignea.  

D = Depth restrained based on 2 or more compatibLe 

pP onases and/or unidentified secondary arrivaLs
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usecJ as pP.  

N = Restrained to normaL depth (33 km).  

G = Restrained by geophysicist.  

S x Depth controL aided by S-phase data.  

X = QuestionabLe value (SSR cataLog).  

* x Less reLiaoLe depth estimate. Accuracy of 

depth Lies between 8.5 km and 16 km based on 90% 

conficence eLLipse.  

? = Poor depth estimate; depth accuracy is 

estimated to be Greater than 16 km based on 90% 

confidence eLLiose.  

3Lank = Gooo depth estimate and depth unrestrained 

in cuntributeo hypocenters from other networks.  

'te.th dccuracy is estimated to be Less than 8.5 km 

based on 90;% conflcence eLLipse.  

r': Numoer of contriouted pP death ohases andlor 

unidentified phases used as pP phases in the computed 

soLution.  

STN DEV: Stancaro deviation of the arritvaL-time 

resicuats for the computed soLution.  

t.AGITLDtS: Magnitude. a Logarithmic measure of the 

"size" of an earthquake, is reLated to the energy 

reLeased as seismic waves at the focus of an 

eartnq;,ake. ALthough the magnitude scale has neither 

"tcc" nor "Dottomi" vaLues, the highest magnitude known 

.:as about 9.5, the Lowest about -3.0. On this 

Logbrithmic scaLer a magnitude 6.0 shaLlow-focus 

eartnQuake represents eLastic-wave energy about 30 

tites targtr than that generated by a magnitude 5.0 

eart.quaKe, 9w) times (30x30) Larger than that of a 

ma;nitude 4..j shock.  

Ymny factors infLuence the determination of earthquake 

magnitude, incLuding focaL. depth. distance between 

earthquake focus and observing stationt frequency 

content of the SdmpLed energyr and earthquake radiation 

pattern.  

"Ia;nitude vaLues caLcuLated by the USGS with a brief 

description of parameters are shown betow (see 

para;raphs under Contributed Ma;nitudes for appropriate 

references): 

Surlace-wave (Ms): Magnituoces are computed for 

earthquakes that are Located at distances between
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2C ano 160 geocentric degrees from the recievin9 

station, seismic-wave period between 18 and 22 

seconos, and oepth is Less than 50 km (generaLly 

Ms magnitudes are not computed for depths greater 

than 50 km.  

6ody-wave (Cb): Magnitude values are computed 

based on the seismic-wave period greater than or 

equal to 0.1 and Less than or equal to 3.0, and 

distance is greater than or equaL to 5 degrees.  

Moment ma;nitude (Mw): The magnitude is computed 

from the Long-period body- and mantLe-wave moment 

tensor inversion method; it is also determined to 

the product of the area of the earthauake fault, 

muLtipLied by the average fault slip over that 

area and by the shear modulus of the fault rocks.  

The Mw value is approximateLy the same as the Ms 

magnituae value.  

Energy Aagnitude (Me): These magnitudes are 

computeo from the radiated energy using the method 

aescrioed in Choy and Boatwright (1995). The 

energy radiated by an earthquake is estimated from 

the energy spec-traL density of the broadband P 

dbves (3oatwright and Choy, 1986). The Me can 

complement moment magnitudes (Mw) in describing 

the sizt of an earthquake. Me, being derived from 

veLocity power spectra, is a measure of seismic 

Dotential for damage. Mw, being derived from 

Lco-frequency asymptote of displacement spectra, 

is more physicaLly related to the final static 
S1spLacfment of an earthquake.  

L.caL Magnitudes: 

Local Magnitude (ML): This magnitude is 

ý,eneraLLy referred to as the true "Richter 

maynituoe" (originally defined for 

CaLifornia). The values are computed for 

distances Less than 600 km with depths Less 

than 70 Km. These estimates are computed in 

the western part of the United States as weLl 

as worLo-Aide.  

Local ur Regional Magnitude (Mn or MbLq): 

This vdLue is caLcuLated for the area east of 

ftocky Mountains. It is computed from the 

vertical component 1-second Lg seismic-waves 

(short-period surface waves).  

Otner M1agnitudes: 

jurbtion Magnitudes (MD): These estimates 

are derived from the duration or coda Len;th
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of earthquake vibrations. Duration or coda 

Length magnitude scaLes normaLLy adjusted to 

agree with ML or Mn estimates. The MD 

furmuLas vary for different geoqraohic 

regions and for different seismographic 

Instruments.  

FeLt Area Magnitudes (FA or MI): The 

estimate is compatibLe with the mb estmated.  

it is commonLy computed from the feLt area 

for earthquakes occurring before seismic 

instruments were in generaL use. The 

estimates are based on isoseismat maps or 

cefinec areas using intensity-attenuation 

retationships .  

Unknown Magnitudes (UK): The computationat 

method was unknown and couLd not be 

ocetermined from oubLished sources.  

The magnituoe section of the earthquake Line consist of 

t o rarts: magnituce vaLues (mb and MS) determined by 

the NiationaL Earthquake Information Service (NEIS); and 

the Contributed Magnitude vaLues provided by 

organizations other than NEIS. The headinqs Listed 

DeLow contain the ;iven information: 

mo =Average NEIS body-wave magnitude.  

O_:S = Number of mb ampLitudes used in the mb 

majnituce computation.  

Ms = Average NEIS surface-wave maqnltude (if 

given, Z z verticaL component, H = horizonatat 

component).  

ObS = Number ' of ampLitudes used in the 

surface-wave magnitude computation.  

CONTRIBUTED MAGNITUDES: Organizations that 

operate a station network may contribute magnitude 

vaLues to tne NEIS. The vaLue may have been 

caLcuLated from one station or it may be an 

average magnitude vaLue from a number of stations 

in ;he network. Two magnitude vaLues are 

possibLe. The second vaLue is coded on a Line 

immediatety beneath the first vaLue. The 

contributed magnitude fieLd consists of 11 

characters: positions 1-4 = magnitude vaLue; 

positions 5-6 = magnitude scaLe; and postlons 7-11 

= or~anization source; if bLanks the cataLoq 

Listec under cataLog source is the source 

organi zation.  

A numoer of magnitude scates are defined by source
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agencies or institutions. The List of magnitude 

scales in the data base incLude" (UK = Unknown 

magnituoe scaLe); (M~s a Surface-wave magnitude; 

aath, 166); (mb = Body-wave magnitude; Gutenberg 

and Richtere 1956); (ML = LocaL magnitude; 
Richter, 1953); (Mn = NuttLi magnitude; NuttLi, 
1973); (MD = Coda-Length magnitude); (FA or M.1 = 

FeLt area magnituae; approximateLy eaulvaLent to 

an mo vaLue); (miS Broad-band, body-wave 

manit:ude; Abe (1951, 1962, 1984), Abe and 

Kanamori- 1979k and Abe and Noguchi (1Q83a,b); (Mw 

M Moment magnitude' Hanks and Kanamori, lQ79); (Mz 

= Magnitude based on the cycLes/second of the 

S;-phase); (MI = Magnitude computed from the 

epicentraL intensity vaLue); and (K = Energy cLass 

magnitu.e vdLue; Kondorskaya and others, 1982).  

FLinn-EnidahL Geographic Region Numbers (Header F-E): 

A number that is assigned to each geographic region on 
the 4Looe (Ftinn and others, 1974).  

STA (Heacer STA): This is a mix of atohabetic and 

numeric cnaracters. The numeric character indicate 
number of stations useo in the computation. ALphabetic 
characters recognize the quaLity indicators for 

eartnquakes from the foLLowing sources.  

G-R: Three-Letter combination (ecicenter, origin 
time. depth): 

h = Very accurate.  

= Good.  

C = Fair.  

D = Poor.  

MOS: Two-Letter or Letter/symboL combination 

(epicenter, depth): 

A = Best accuracy.  

L a Very good.  

h = Good.  

V = Fair.  

* z Poor.

PAS: SlngLe-Letter designator:
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A = SpeciatLy investigated.  

o = Epicenter probabLy within 5 km; 

origin time to nearest second.  

C = Epicenter probabLy within 15 

KM; origin time to a few seconds.  

) z Epicenter not known within 15 

ki; rough Location.  

BRK: SingLe-Letter designator: 

A z Accurate epicenter.  

5 z Good.  

C = Fair.  

V = Poor.  

WEL: SingLe-Letter designator: 

A = accurate epicenter.  

m= Good.  

C = Fair.  

;= Poor.  

SRA: SingLe-Letter designator: 
I 

A = Epicenter accuracy estimated to 

oe within 0.C - 0.1 degrees.  

s z Epicenter accuracy estimated to 

Le within 0.1 - 0.2 cegrees.  

C = Epicenter accuracy estimated to 

oe witnin 0.2 - 0.5 degrees.  

z = Epicenter accuracy estimated to 

.e within 0.5 - 1.0 degrees.  

E x Epicenter accuracy estimated to 

oe 1.0 -or Larger degrees.  

F = Noninstrumentait epicenter 

accuracy is estimated to be within 

0.0 - 0J.5 degrees.

I
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G = NoninstrumentaL epicenter 

accuracy is estimated to be within 

U.5- 1.0 oegrees.  

H = Noninstrumentat epicenter 
accuracy is estimated to be within 

1.0 - 2.0 aegrees.  

I Noninstrumental epicenter 
accuracy is estimated to be 2.0 

Larger degrees.  

EP.B: SingLe-Letter designator (1983 - 1984 data): 

F z SoLution of good quality.  

C = SoLution of fair quatity.  

CDMG: SingLe-Letter designator (pre-lQO0 events 

onty): 

A - Cpicentral uncertainty probably 

not more than 15 km, or the fault 
rupture is ioentifiec.  

S- £picentraL uncertainty probably 
not more than 30 km.  

C - EpicentraL uncertainty probably 
not more than 60 km.  

0 - EpicentraL uncertainty more 
thin 60 km.  

E - No epicenter is estimated; the 

coarainates given are of the 

reporting LocaLity when only one 

LocaLity reports the earthquake, or 

0f a convenient intermediate poi nt 

.hcn the earthquake is reported 

from more than one LocaLity.  

SSR: Three-Letter quality code represents the 

stanoara error in origin timer coordinates, and 
mainituoe: 

A - 1 sec 0.01 deg. 0.1 units 

S- 2 sec 0.02 deg. 0.2 units

c - 5 sec 0.3 units0.05 deg.
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0.1 deg.  

0.2 deg.  

0.5 deg.  

1.0 deg.  

2.0 deg.  

5.0 deg.

0.5 units 

0.7 units 

1.0 units 

2.0 units

EPR : 

A 

C 

D 

E

Single-Letter quaLity code: 

- +1- = 5 km.  

- *1- = 10 km.  

- +/- = 25 km.  

- +/- z 50 km.  

- +1- = 100 km.

*:NFORMATION: Dots are coded in pLace of bLanks to aid 

in the distinction between the columnar values. Read 

the sub-headers vertically.  

intensity (suo-header INT): The Modified Mercattl 

Intensity ScaLe of 1931 is Listed on paoe 36 (Wood 

and Neumanne 1931): intensity vaLues (1 - 9; X z 

1c; E £ 11; T a 12).  

CuLturaL effects (sub-header EFF): The most severe 

effect is Listed (C a CasuaLtties; D - Damage; F 

Felt; H z Heard).  

Isoseismat Map (sub-header MAP): Coded to reflect 

the ;eneraL puoLicatlon source.

D- 10 

- 20 

F 1 

1 - 10 

.1- 1 

K

L1 

m - 10 

N - 100

sec 

sec 

mmn 

min 

hr 

hr 

day 

month 

year 

year 

year

I
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U United States Earthquakes.  

E = Earthquake Notes.  

P - PreLiminary Deterlination of 

Epicenters (monthLy Listing).  

W = WeLLington (New Zealand 

SeismoLogy Reportsr WeLLington, 
N.Z.).  

N = Nature Magazine.  

S = SuLLetin of the SeismoLogicaL 

Society of America.  

FauLt PLane SoLution (sub-header FPS): Coded as an 

"°F" to indicate the avaiLabiLity of a fauLt pl3ne 

scLution in the publicationfl "Preliminary 

Determination of Epicenterst MonthLy Listing".  

Moment Tensor SoLution (sub-header MO): Coded as an 

"G" to indicate the avaiLability of a moment 

tensor soLution in the puolication "PreLiminary 

Determination of Epicenters' MonthLy Li sting" 

(SipKinfl 19&2; Dziewonski, 1980; and Hanks and 

others, 1979).  

ISC ALternate Depth Indicator (sub-header DEP): A 

"6f in this column Indicates that a vP depth is 

givenor out the pP depth is not the adooted deoth 

in the hyoocenter solution.  

InternationaL Data Exchange (sub-header IDE): An 

"ItX" in this column identifies the event as a "IDE" 

earth ;uake.  

Preferred SoLution (sub-header PFD): k "P " in this 

coLumn designates a preferred solution.  

Earthquake hypocenters which are Located within a 

seismic network, such as Pasadena or 8erkeLeyo or 

seismic catalogs which have undergone criticaL 

review auring their compiLation wiLL be designated 

as a preferred solution.  

FLa; (sub-heaoer FLO): CurrentLy not used.

I
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PdENOPMENA (sub-heaaer DTSVNW'G): 

Diastrophism Code: (suo-header D) 

F = FauLting.  

U = UpLift.  

S a Subsiaence.  

3 = UpLift ana Subsidence.  

4 = UpLift and FauLting.  

5 = FauLtin; and Suosidence.  

o = FauLtin; with U•Lift and Subsidence.  

7 = UpLift or Subsidence.  

8 = FauLting and UpLift or Subsidence.  

Tsunami Code: (suo-fieader T) 

T = Tsunami generated.  

Q = QuestionabLe Tsunami.  

Seicne Code: (sub-header S) 

S z Seiche.  

Q = QuestionabLe Seiche.  

VoLcanism Code: (sub-header V) 

V a Earthquake associated with 

voLcani si.  

Non-Tectonic Code: (sub-header N) 

E = ExpLcsion.  

I = CoLLapse.  

C z CoaL bump or Rock burst in coaL 

mine.  

R = Rockburst.
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M = Meteoritic.  

N = Either known to be or LikeLy to be 

of non-tectonic origin.  

? = CLassified as an earthauake, but a 

non-tectonic origin cannot be ruLed out.  

V = Reservoir induced earthquake.  

Guided Waves in Atmospheric And/Or Ocean Code: 

(sub-header W) 

T = T-wave.  

A = Acoustic wave.  

G = Gravity wave.  

8 z Both A and G.  

M = T-wave pLus and A or G.  

Grouna, SoiL, Water TabLe Response and 

#4tmospheric Phenomena Code: (sub-header G) 

L = Liquefaction.  

G a Geyser.  

S z LandsLizes and/or AvaLanches.  

8 = Sand& SLows.  

C z Grouno cracks not known to be an 

expression of fauLttinq.  

V = Lights or other visuat phenomena 
seen.  

0 = OLfactory (Unusual odors noted).  

h = More than one response.  

RADIAL DISTAN•CE: On radius searchesp the distance in 

kiLometers bet~een designated inout point and 

eartnquaxe Location. The distance vaLue is truncated 

to the whoLe kiLometer.
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Mooifieo mercaLLi intensity ScaLe of 1931 (Unabridged) 

(Wooo and Neumann, 1931) 

1. Not felt - orf except rarely under especially favorable 

circumstances. Under certain conditionsf at and outside the boundary 

of the area in which a great shock is felt; sometimes, birdsp animals, 

reportee uneasy or disturbed; sometimes dizziness or nausea 

experienced; sometimes treesp structures, Liouids, bodies of waterf 

may s~ay--doors may swing, very slowly.  

I!. Felt indoors by few, especially on upper floors, or by sensitive 

or nervous persons. ALso, as in grade I, but often more noticeabLY: 

sometimes hanging objects may swing, especiaLly where delicately 

suspended; sometimes trees, structures, Liouids, bodies of water, may 

s.ay, doors may swinge very sLowly; sometimes birds, animals, reported 

uneasy or disturbed; sometimes dizziness or nausea experienced.  

IIi. FeLt inuoors by severaL, mot ion usually rapid vibration.  

Sometimes not recognized to De an earthquake at first. Duration 

estimateo in some cases. Vibration Like that due to passing of Light 

or Lightly Loaded trucks, or heavy trucks some distance away. Hangifn 

oojects mwy swing slightLy. Movements may be appreciable on upper 

Levels of tall structures. Rocked standing motor cars slightly.  

IV. FeLt indoors by many, outdoors by few. Awakened few, especiaLly 

Light sleepers. Frightened no one, unless apprehensive from previous 

experience. Viorations Like that due to passing of heavy, or heavily 

Loaded trucks. Sensation Like heavy body striking building' or 

faLLing of heavy objects inside. Rattling of dishes, windows, doors; 

;Lassware or crockery cLink and clash. Creaking of walls, frame, 

especiaLLy in the upper range of this grade. Hanging objects swunq, 

in numerous instances. Disturbed Liquids in open vessels. Rock 

stancing motor cars noticeably.  

V. Felt inoocrs by practicaLty all, outdoors by many or most: 

outoorps direction estimated. Awakened many, or most. Frightened 

few--sLight excitement, a few ran outdoors. Buildings trembled 

throughout. broke oishes, glassware, to some extent. Cracked 

,indo.s--in some cases, but not generaLly. Overturned vases, smaLl or 

unstatle oojects, in many instances, with occasional faLl. Hanging 

objects, doors, swing ieneraLly or considerably. Knocked pictures 

against waLLs, or swung them out of place. Opened, or closed, doors, 

snutters, atruptLy. PenduLum clocks stopped, started, or ran fast' or 

slow. Moved smaLL objects, furnishings. the Letter to sLiqht extent.  

SpiLto Liquias in small amounts from weLL-fiLled open containers.  

Treese Dushes, shaken sLightly.  

VI. Felt by dLL, indoors and outdoors. Frightened many, excitement 

;eneraLf some bushes shaken sLightLy to moderately. Liguid set in 

strong motion. SmaLL church beLLs rang--churchf chapeL' school, etc.  

Damage sLi;ht in poorly built buiLdings. Fall of plaster in small 

amount. Cracked plaster somewhatf especiaLly fine cracks in chimneys 

in some instances. Broke dishes, glassware in considerable cuanity' 

also some windows. Fall of knickknacks, books, pictures. Overturned 

.furniture in a-any instances. Moved furnishings of moderately heavy
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Kind.  

VII. Fri;hteneo alL--general alarm, all ran outdoors. Some, or many, 

found it aifficult to stand. Noticed by persons driving motor cars.  

Trees ann pushes shaken moderately to strongly. Waves on oonds, 

Lakes, and running water. Water turbid from mud stirred uo.  

in-caving to some extent of sand or gravel streambanks. Rang Large 

cnurch belLs, etc. Suspended objects made to quiver. Damage 

negligible in buildings of good design and construction, slight to 

moderate in weLL-ouiLt ordinary buiLdings, considerable in poorly 

ouiLt or badLy cesigned buildings, adobe houses, old walls (especially 

,here Laid up without mortar), spires, etc. Cracked chimneys to 

consicerabLe extent, walls to some extent. Fall of blaster in 

consicerable to Large amount, also some stucco. Broke numerous 

,incows, furniture to some extent. Shook down Loosened brickwork and 

tiles. Broke weak chitneys at the roofline (sometimes damaging 

roofs). Fall of cornices from towers and high buildings. Dislodged 

pricks and stones. Overturned heavy furniture, with damage from 

breaking. Damage considerable to concrete irrigation ditches.  

VI:I. Fright generaL--alarm approaches panic. Disturbed persons 

criving motor cars. Trees shaken strongLy--branches, trunks broken 

off, especialLy palm trees. Ejected sand and mud in smalL amounts.  

Cnanges: temporary, permanent; in flows of springs and wells; dry 

"wells renewea fLow; in temperature of spring and well waters. Damage 

slight in structures (brick) built especially to withstand 

earthquakes. Considerable in ordinary substantial buiLdings, nartial 

collapse: rackeo, tumbleD down, wooden houses in some cases; threw 

out panel walls in frame structures, broke off decayed piLing. Fall 

of .alls. Cracked, broke, soLid stone walls seriously. Wet ground to 

some extent, also ground on steep slopes. Twisting, fall, of 

cnimneys, columns, mouments, also factory stacks, towers. Moved 

conspicuously, overturned, very heavy furniture.  

ix. Panic general. Cracked ground conspicuousLy. Damage 

consiceraole in (masonry) structures built especially to withstand 

earthquakes: threw out of plum some wood-frame houses built to 

withstand earthquakes; great in substantial (masonry) buildings, some 

collapse in Large part; or wholly shifted frame buiLdings off 

foundations, rackec frames; serious to reservoirs; underground Dipes 

sometimes broken.  

X. Cracked ;rouno, especially where Loose and wet, up to widths of 

serveraL incnes; fissures up to a yard in width ran parallel to canal 

and streambanks. Lanoslides considerable from riverbanks and steed 

coasts. Snifted sano and mud horizonatally on beaches and fLat Land.  

Chanced level of dater in wells. Threw water on banks of canals, 

Lakes, rivers, etc. Damage serious to dams, dikes, embankments.  

Severe to weLL-uuiLt wooden structures and bridges, some destroyed.  

Developed cangtrous cracks in excellent brick walls. Destroyed most 

masonry and frame structures, also their foundations. Bent railroad 

rails slightly. Tore apart, or crushed endwise, pipelines buried in 

earth. Open cracKs and broad wavy folds in cement pavements and 

asphaLt roac surfaces.
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XI. Disturbances in ground many and widespread, varying with ground 

materiaL. Brodd fissures, earth sLumps, and Land sLios in soft. wet 

;round. Ejected water In Large amounts charged with sand and mud.  

Caused sea .avas ("tidaL" waves) of significant magnitude. Damage 

severe to vooJ-frame structureso especiaLLy near shock centers. Great 

to dams, dikes. embankements, often for Long distances. Few, if any, 

(masonry) structures remained standing. Destroyed Large wett-built 

cridges oy the wrecking of supporting olers, or oiLtLars. Affected 

yieLdtng wooden bridges Less. Bent raiLroad raiLs qreatty- and thrust 

thew endwise. Put pipeLines buried in earth comotetety out of 

service.  

XII. Damage total--practicaLLy aLL works of construction damaged 

greatLy or oestroyea. Disturbances in ground great and varied, 

numerous shearing cracks. Landslides, faLLs of rock of significant 

cnaracter, s umpi n; of riverbanks, etc., numerous and extensive.  

vWrenched Loose, tore off, Large rock masses. FauLt slios in firm 

rock, with notabLe norizontaL and verticaL offset dispLacements.  

.ater channeLs, surface and underground, disturbed and modifieo 

greatly. Dammed Lakes, produced waterfaLLs, defLected rivers, etc.  

oaves seen on brouno surfaces (actuaLLy seen, orobabLy, in some 

cases). Distorted Lines of sight and LeveL. Threw objects upward 

into the air.
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APPENDIX E 

BORING LOGS



ICF KAISER ENGINEERS
JLUU'

BORING LOG

PROJECT NAME: Molycorp WATER LEVELS BELOW CASING: BORING NO. TB-01 
TOC WELL LEVEL 

PROJECT LOCATION: Washington, Pa. TB-01-1 = 39.11' G.S. EL. 1121.16 

DRILLING FIRM: Geo Environmental TB-01-2 = 6.72 TB-01-1 1121.55 
TB-013 = 7.72'TB-01-2 1121.23 

TB-01-4 = 98.62' TB-01-3 1121.13 
DRILLING CASING EL.TB-01-4 1120.93 
METHOD: Auger/Rock Core NORTHING 12,367.75 START DATE: 1-20-97 

LOGGED BY: Dave Cercone EASTING 9,925.52 FINISH DATE: 2-21-97 

z > CORE 
0 Of RUN MATERIAL DESCRIPTION PIEZOMETER 

0 Q_ o L,1

RUN #I

0'-11' SILT AND CLAY, Brown, Dry to 
Damp, Trace Rock Fragments.

11'-14' SILT AND CLAY, Yellow Brown, 
Dry-Damp. Trace Rock Fragments.

14.1'-16.2' MUDSTONE, Grey, Very Soft, 
Slight-Moderate Weathering, Few Vertical 
Fractures. Very Broken-Broken.

0 0
0

0

I_ _ _ __ _ _ I. I~ I _

-5 

10 

15

"Sheet 1 of 6

10-

15-

20

30q,9.6'

NOTES: 
1. Depths and Elevations in feet unless otherwise noted.

67861003001)
b/bb I UU,}UU I

I



20152002 

ICF KAISER ENGINEERS BORING LOG 

PROJECT NAME: Molycorp WATER LEVELS BELOW CASING: BORING NO. TB-01 

TOC WELL LEVEL 

PROJECT LOCATION: Washington, Pa. TB-01-1 = 39.11' G.S. EL. 1121.16 

TB-01-2 = 61.54' TB-01-1 1121.55 

DRILLING FIRM: Geo Environmental TB-01-3 = 76.72' TB-01-2 1121.23 

TB-01-4 = 98.62' TB-01-3 1121.13 

DRILLING CASING EL.TB-01-4 1120.93 

METHOD: Auger/Rock Core NORTHING 12,367.75 START DATE: 1-20-97 

LOGGED BY: Dove Cercone EASTING 9,925.52 FINISH DATE: 2-21-97 

Z >- E CORE 
0 a. RUN MATERIAL DESCRIPTION PIEZOMETER 

U. a •NUMBERS 
v-> .0 

O 0j > -

- S.1 L _or 1-t-1---1a"
16.2'-24.3' SHALE, Oork--Grey-Blaock 
Carbonaceous, Soft, Slightly Weathered, 
Bedding Planes are Weak and Break 
Readily, Stained Vertical Fractures ore 
Common, Abrupt Contact w/ Grey 
Mudstone.

5"0.1 01 RUN #2

70,q.71 0 1 RUN #3

24.3'-26.7' MUDSTONE, Grey Grading into 
Grey Sandstone, Very Soft to Soft, 
Slightly Weathered, Fractured at Sand
stone Interfoce-Oxidized.

26.7'-34.0' SANDSTONE, Laminated. Fine 
Grained (Horsetail Laminations), Hori
zontal Fractures, Iron-Stained Zones, 
7 Zones in Sandstone.  

34.0'-42.1' SANDSTONE. Lominated, 
Same as Above.

-25

30I

-35~ 
0.  

-3

I____II I I I -v

NOTES: 
1. Depths and Elevations in feet unless otherwise noted.

Sheet 2 of 6
6786100300 I

25

30-

- I - I - .4- + �4- =-�-----

35'

40

6786100300•

I



ICF KAISER ENGINEERS
20152003 

BORING LOG
V 1

PROJECT NAME: Molycorp 

PROJECT LOCATION: Washington, Po.  

DRILLING FIRM: Geo Environmental

DRILLING 
METHOD: Auger/Rock Core

LOGGED BY: Dove Cercone

z 0 

-J 0 0s

0 
U 
Li.

0.  
CL

CORE 
RUN 

NUMBERS

WATER LEVELS BELOW CASING: 
TOC WELL LEVEL 

TB-01-1 = 39.11' 

TB-01-2 = 61.54' 

TB-01-3 = 76.72' 

TB-01-4 = 98.62'

NORTHING 12.367.75 

EASTING 9,925.52

MATERIAL DESCRIPTION

_=__ l~l4 1 t 1i1 rit

45

50

55

5074O11 0 RUN #4

RUN #5

9;4O 0 1O 0 1RUN #6

42.1'-42.6' COAL, Poor Quality.
42.6'-43.7' MUDSTONE, Grey.

43.7'-46.3' SHALE, Grey Medium Hard.  
Slight Weathering, Stained Fractures, 
Broken.

46.3'-47.8' SHALE/SANDSTONE Grey, 
Very Fine-Fine Grained. Medium Hard
Hard, Not Weathered, No Fractures, 
Horsetoal Laminates at Contacts w/ 
tiverlvino and UnderlyinQ Shales.

47.8'-55.8' SHALE, Grey-Black, Fissle.

55.8'-62.6' LIMESTONE. Light-Dark Grey, 
Hard. Micritic. Some Zones Hove 
Laminations. No Fractures.

_______________ _______________________________________________________ �

NOTES: 
1. Depths ond Elevations in feet unless otherwiSe noted.  

f6786100300

BORING NO. TB-01 

G.S. EL. 1121.16 

TB-01-1 1121.55 
TB-01-2 1121.23 
TB-01-3 1121.13 

CASING EL.TB-01-4 1120.93 

START DATE: 1-20-97 

FINISH DATE: 2-21-97

Li

�1 I

PIEZOMETER

-F..--, I I

Sheet 3 of 6

I

I

I I

- . I . .

• - • 4 1 m M



20152004 

ICF KAISER ENGINEERS BORING LOG 

PROJECT NAME: Molycorp WATER LEVELS BELOW CASING: BORING NO. TB-01 

TOC WELL LEVEL 

PROJECT LOCATION: Washington. Pa. TB-01-1 = 39.11' G.S. EL. 1121.16 

TB-01-2 = 61.54' TB-01-1 1121.55 

DRILLING FIRM: Geo Environmental TB-01-3 = 76.72' TB-01-2 1121.23 

TB-01-4 = 98.62' TB-01-3 1121.13 

DRILLING CASING EL.TB-01-4 1120.93 

METHOD: Auger/Rock Core NORTHING 12,367.75 START DATE: 1-20-97 

LOGGED BY: Dove Cercone EASTING 9,925.52 FINISH DATE: 2-21-97 

z >-E CORE 
o i .. RUN MATERIAL DESCRIPTION PIEZOMETER 

S >- NUMBERS 

0 W 
J _J 0 Lx > Wi 

> LJ C: t O

52.6"-62.9 MUDSTONE, Dark Grey, No 
-'eatures.  

52.9'-64.1' IMESTONE, Dark Grey, Soft, 
Fractured w/ Iron Stains.

100% 3.5' 0 RUN #7 64.1-. 67.6 LIMESTONE, Soft, Medium
Hord.  

-... 7.....r_ _ _ _...

)5%5.2" 0 IRUN #8

RUN #9

i7.6--70. So HALLe.i Hrey, unSrCotureu.  "-issle, Soft-Medium Hard. Sharp Contact.

70.6'-71.2' SHALE, Block. Carbonaceous.  
No Stains or Fractures.

71.f2"-73.0' SANDSTONE. Block/Grey.  
Hard, No Fractures. Laminated Near 
Rottom. Sharp Contact.

73.0'-73.9' SHALE, Black, Carbonaceous, 
Fractures 0 73.4. Grades into Grey 
Mudstone From 73.5 to 73.9.

73.9'-83.9- LIMESTONE, Fractures 0 74 
-t. Thru 75 Ft. and Again 0 79.3 Ft. All 
"roctures are Stained. Hard.

I I I I I

•vNOTES: 

1. Depths and Elevations in feet unless otherwise noted.  

67861003001

- 65

Sheet 4 of 6
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75-
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I
20152005 

ICF KAISER ENGINEERS BORING LOG

PROJECT NAME: Molycorp 

PROJECT LOCATION: Woshington, Po.  

DRILLING FIRM: Geo Environmental

DRILLING 
METHOD: Auqer/Rock Core

LOGGED BY: Dave Cercone

WATER LEVELS BELOW CASING: BORING NO. TB-01

TOC WELL LEVEL 
TB-01-1 = 39.11' 

TB-O1-2 = 61.54' 

TB-01-3 = 76.72' 

TB-01-4 = 98.62' 

NORTHING 12,367.75 

EASTING 9,925.52

Z E CORE 
0 i C. RUN MATERIAL DESCRIPTION 
- '- NUMBERS 
> w 0 

LJ0 (j OfIcr10

85

90

95

100

30. o1O"

1009 10"

RUN J10

RUN ill

33.9'-84.1' LIMESTONE.  
3rodotionol Contact w/ 
'orb, Shale.

Carbonoceous, 
Underlying Cool/

34.1'-85' SHALE. Carbonaceous. Soft.  
3rodes into Coal, Medium Hard.  
T57-85.8" COAL, Highly Fractured, 
-roctures not Stained.

35.8'-87.0' SHALE, Carbonaceous.  

37.0'-94.5 LIMESTONE, Grey, Fractures 
•re not Open and are not Stained, a 
Nell Preserved Closed Fracture 0 91 Ft.

94.5'-100.4' SHALE, Grey. Hord, 
Sandstone Inclusions, No Open Fractures, 
Mlineralized.

L - -* -

NOTES: 
1. Depths and Elevations in feet unless otherwise noted.

G.S. EL. 1121.16 

TB-01-1 1121.55 
TB-01-2 1121.23 
TB-01-3 1121.13 

CASING EL.TB-01-4 1120.93 

START DATE: 1-20-97

FINISH DATE: 2-21-97

Sheet 5 of 6
---67891001M

- I

I



ICF KAISER ENGINEERS
20152OO0 

BORING LOG

PROJECT NAME: Molycorp WATER LEVELS BELOW CASING: BORING NO. TB-01 
TOC WELL LEVEL 

PROJECT LOCATION: Washington, Pa. TB-01-1 = 39.11' G.S. EL. 1121.16 
lTB-01-2 = 61.54' TB-01-1 1121.55 

DRILLING FIRM: Geo Environmental TB-01-3 = 76.72' TB-01-2 1121.23 

TB-01-4 = 98.62' TB-01-3 1121.13 
DRILLING CASING EL.TB-01-4 1120.93 
METHOD: Auger/Rock Core NORTHING 12,367.75 START DATE: 1-20-97 

LOGGED BY: Dove Cercone EASTING 9,925.52 FINISH DATE: 2-21-97

CORE 
RUN 

NUMBERS

RUN j13

MATERIAL DESCRIPTION

103.9'-112.8' SHALE, Grey, No Stained 
Fractures or Open Fractures.

1 12.8-1 15.0' LIMESTONE, Grey to Black, 
No Fractures.

115.0"- 118.9' SHALE, Grey.

Total Depth, 121 Ft.

PIEZOMETER

0 z 

0J 

0 
-J

"1
i
03

- 105 

-110 

-115 

-120

6786 laO3Oa I Sheet 6 of 6

I I

z 
0

I 
w.  
0

E 
0.  
Q.  

0

0 
0 xY

L.J 

0 

C-) 
L.J

10

1o00 10

NOTES: 
1. Depths and Elevations in feet unless otherwise noted.

1

1

1

I

Sheet 6 of 667861003070



ICF KAISER ENGINEERS BORING LOG

PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-02 

PROJECT LOCATION Washington, PA. facility DEPTH TO WATER 17.86 G.S. ELEV. 10 7 7 .3 6 

DRILLING FIRM Geo Environmental 17.86 CASING ELEV. 1079.07 

DRILLING METHOD Auger/3" Rock Core/ 6" Hammer START DATE 1/29/97 
LOGGED BY Dave Cercone NORTHING 9783.07 

EASTING 12655.12 FINISH DATE 1/31/97 

- •- CORE 
RUN MATERIAL DESCRIPTION PIEZOMETER •.  

0. . , N U M B E R S 
.

Uj 0 

WI 

co cc 3

70 1.0

90 2.0

Augered to 10 feet.  

0-10 SILTY CLAY. brown to dark brown, little rock 
fragments, soft

10-11 LIMESTONE, Hard.  

Run 11 11-12.5 Possible MUOSTONE, very soft, this zone washed 
out during drilling.

Run 02

12.5-15.4 LIMESTONE, very hard, iron stained, no 
fractures.

r, 

M C-) 
£1 

0 
C 
B,

NOTES: 

I. Depths and Elevations In feet unless otherwise noted 
Sheet I of 3

-5

5-.  

I0-



T�R WA T�FP FN(TNFERS BORING LOG

PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-02 

PROJECT LOCATION Washington. PA. facility DEPTH TO WATER 17.86 G.S. ELEV.
10 7 7 "3 6 

DRILLING FIRM Geo Environmental 17.86 CASING ELEV. 1079.07 

DRILLING METHOD Auger/3 Rock Core/ 6" Hammer START DATE 1/29/97 
NORTHING 9783.07 3ATDT /99 

LOGGED BY Dave Cercone EASTING 12655.12 FINISH DATE 1/31/97 

CORE 
RUN MATERIAL DESCRIPTION PIEZOMETER 

-L " NUMBERS w 

oa 
C 

rr w Tq-)? lv(-7TIFFI

ol0 2.5

NA 12.5

30 2.5

40 2.0

80 2.3

15 2.0

70 5.0

Run #3

Run #4

Run #5

Run #6

_______________ 1.

Run #7

Run 98

Run #9

15.4-25 MUDST rNE, Olive grey-grey-grey brown, iron 
stained, horizornal and vertical fractures from 17.5-25 

with iron staining, soft, friable to blocky, badly broken.

- 25-25.2 SHALE, black, friable, carbonaceous, soft, lacks iron stains. I
25.2-26,1 SHALE, dark grey. calcareous.

26.1-26.7 MUDSTONE, dark grey to very dark grey, soft

26.7-27.5 LIMESTONE. shaley, dark grey, medium hard, 
-. lacks oi~en fractures.

27.5-28 MUOSTONE, grey, medium hard, weathered, 
" closed fractures. I

28-34.5 LIMESTONE, grey, hard.

C.)

a 

L) 

C.) 

a.  

S2

U 

0 
C 
0I

in

___III IJ . u

-20 

-25

Depths and Elevations in feet unless otherwise noted Sheet 2 of 3

5-

NOTES: 

1.1

4

f



ICF KAISER ENGINEERS BORING LOG

PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-02 

PROJECT LOCATION Washington, PA. facility DEPTH TO WATER 17.86 G.S. ELEV. 10 7 7. 3 6 

DRILLING FIRM Geo Environmental 17.86 CASING ELEV. 1079.07 

DRILLING METHOD Auger/3" Rock Core/ 6" Hammer START DATE 1/29/97 

LOGGED BY Dave Cercone EASTING 12655.12 FINISH DATE 1/29/97 

IC- EORET 6FE 

• . RUN MATERIAL DESCRIPTION PIEZOMETER 

0 U wd N UM BERSuJ 

W aW 

W 
I K R I 

0i cc or

70 5.0

401 4.0

4014.0

Run 19

_________________________________ I

Run #10

Run #It

LIMESTONE Same as above.

34.5-35 MUDSTONE, soft, fissile.

35-37.3 LIMESTONE, grey, hard, some vertical and 

horizontal fractures.  

37.3-38 SHALE/MUDSTONE, black, horizontal 
Slaminations, soft.  

38-39'SHALE, carbonaceous, fractured.  

39-41 SHALE AND COAL, black, medium hard.  

carbonaceous, fractured.  

41-43 LIMESTONE. dark grey-black, hard.

Total Depth, 43 ft.  

3" core extended to total depth while the 6" reaming 

went to only 35 feet. Interval between 35 to TO filled 
with diill cuttings.

I
Ul-

a, 

I 4 

U) 

0J 
OM

0I 

C3 

L) 

0

-35 

-40

15__1_1_ _1- 1 - _ _ 

NOTES: 

1. Depths and Elevations in feet unless otherwise noted 
Sheet 3 of 3

35

to-

I
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TnP KA T~qFR FN(TNEERS BORING LOG

PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-03 

PROJECT LOCATION Washington, PA. facility DEPTH TO WATER 10.44 G.S. ELEV.
112 2 "8 2 

DRILLING FIRM Geo Environmental 
CASING ELEV. 1124.63 

DRILLING METHOD Auger/3" Rock Core/6" Hammer TART DATE 1/31/97 
NORTHING 9871.97 SATDT /19 

LOGGED BY Dave Cercone EASTING 11999.30 FINISH DATE 2/6/97 

S-CORE x 
RUN MATERIAL DESCRIPTION PIEZOMETER 

C- 0 U NUMBERS U 

Uj , U-

90 2.0

24 2.5

56 2.5

Run #1

Run #2

Run #3

Augered to 7.8 feet.

0-2 CLAY. grey/brown, mottled with coarse-fine 
gravels (limestone fragments), little coarse-fine sand, 

-% soft, stiff, moist. _______

2-4 CLAY. yellow brown to grey. trace coarse-fine 
sand. trace rock fragments, moist.

4-7.8 CLAY, grey/dark grey, trace-some sand.  
carbonaceous lenses, moist.

7.8-8.3 LIMESTONE, grey/brown grey, irregular, very 
"N fractured with iron stains, hard. T

8.3-9.9 MUd'STONE, grey, soft, stained severely at 
contact with overlying limestone.  

9.9-12.1 LIMESTONE, grey/dark grey, iron stained, 
fractures.  

12.1-18.5 MUDSTONE. grey, soft, friable, few iron stains 
at break In core, Isolated fractures.

U

a 

Z 

L) 

0 

03

15 _ 1 1 1 1 

NOTES: 

1. Depths and Elevations In leet unless otherwise noted Sheet I of 4

-5
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F



JCF KAISER ENGINEERS BORING LOG

PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-03 

PROJECT LOCATION Washington. PA. facility DEPTH TO WATER 10.44 G.S. ELEV. 112 2 .8 2 

DRILLING FIRM Geo Environmental 
CASING ELEV. 1124.63 

DRILLING METHOD Auger/3" Rock Core/6" Hammer START DATE t/31/97 
NORTHING 9871.97 SATDT /19 

LOGGED BY Dave Cercone EASTING 11999.30 FINISH DATE 2/6197 

L CORE 1 
:it - j RUN MATERIAL DESCRIPTION PIEZOMETER '_ 

a ." ' N U M B E R S 
1I J 

o _ _ _ _ _ _ _ _

401 2.5

60 2.5

50 2.5

30 2.5

0

50

2.0

2.5

Run #4

Run #5

Run #6

Run 97

Run 98

Run 09

MUDSTONE, grey, same as above.

18.5-19.3 LIMESTONE, grey to dark grey, very 
fractured, open fractures, iron stained.

19.3-21.2 MUDSTONE, dark grey, soft to friable.

21.2-22.8 CLAY SHALE, very dark grey to black, friable, 
soft, slightly carbonaceous to carbonaceous, slight iron 

staining on joints/partings.

122.8-23.0 COAL, broken, iron stained on 
joints/par tings.

S2-23.3 MUDSTONE/CLAY SHALE, dark grey to black; soft; friable: iron stained. f
.\ 23.3-24.0 COAL, broken, iron stained.

\ 24.0-24.8 MUDSTONE, grey to dark grey, soft, f riable / 
\24.8-28.0 SHALE, black, fissile, very fractured, stained 

fractures at 27 feet, other small fractures throughout 
core, carbonaceous.  

- HALE (same as above). Abrupt contact with 
underlying grey shale, siltstone and very fine 
sandstone.

28-29 SHALE, SILTSTONE and SANDSTONE. grey, very 
fine grained, horizontal, bedding plane fractures.

cc 

C1.1

L) 

do

1D -'.J __ ,,, I _ _ I I . 1 30 

NOTES: 

1. Depths and Elevations In feet unless otherwise noted 
Sheet 2 of 4

-20

"-25I
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TrCF- KA T.qF: FNIGNEERS

PROJECT NAME Molycorp 

PROJECT LOCATION Washington, PA. facility 

DRILLING FIRM Geo Environmental 

DRILLING METHOD Auger/3" Rock Core/6" Hammer 

LOGGED BY Dave Cercone

w I
LU

cc

cLL

1001 2.5

1001 2.5

10010.0

100

CORE 
RUN 

NUMBERS

Run #10

.1.

Run f11

Run #12

Run #13

35

K0-

BORING LOG
WATER LEVELS RELATIVE TO TOC 

DEPTH TO WATER 10.44

MATERIAL DESCRIPTION

29-30.9 SANDSTONE (same as above), numerous 
laminated zones, stained horizontal fractures at 29.7 

feet and 30.8 feet. /-
30.9-32.0 SHALE/SILTSTONE, predominates below 
30.9 feet.

32.0-47.5 SANDSTONE, very fine - medium grained, 
horsetail, laminations throughout. Stained horizontal 
fractures at 32.5 to 34.0. 34.5 and 44.7.

100____I_ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

BORING NO. TB-03 

G.S. ELEV.1122 .8 2 

CASING ELEV. 1124.63 

START DATE 1/31/97 

"FINISH DATE 2/6/97

Cn 
L) 
() 

C,) 

C.) 
a-

L

S, 

(/1

* 

i=

-35

-40

S: 

1. Depths and Elevations In feet unless otherwise noted
Sheet 3 of 4

NOTE

, .f,•
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ICF KAISER ENGINEERS BORING LOG

PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-03 

PROJECT LOCATION Washington, PA. facility DEPTH TO WATER 10.44 G.S. ELEV. 112 2 .8 2 

DRILLING FIRM Geo Environmental 
CASING ELEV. 1124.63 

DRILLING METHOD Auger/3" Rock Core/6" Hammer START DATE 1/31/97 
NORTHING 9871.97 SATDT /19 

LOGGED BY Dave Cercone EASTING 11999.30 FINISH DATE 2/6/97 

1 = CORE T 
RUN MATERIAL DESCRIPTION PIEZOMETER I 

0 L NUMBERS 
CL 

WU _ _ W 

CF KAISE ENGINEERS__

1001 5.0 Run 13

Same as above. Grain size increased to medium 
grained.

47.5-48 SHALE/COAL, black, carbonaceous, iron 
stained. /-

48.0-49.3 MUDSTONE/SHALE, grey, vertical fracture 
Sat 49 feet. stained, abrupt contact with very soft to •'\ medium hard.

\ 49.3-49.8 SANDSTONE, grey, cross-bedded, hard.

[r
Total Depth, 49.8 feet.

U 

U a) 

Ii

-50 

K5

10 .~ 1 1_ 1J 1 

NOTES: 

1. Depths and Elevations in leet unless otherwise noted Sheet,4"of^" Shee 4 o 4

0-
t' IvE

1
• /



ICF KAISER ENGINEERS BORING LOG

PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-04 

PROJECT LOCATION Washington, PA. facility DEPTH TO WATER 6.42 G.S. ELEV. 10 4 7 "3 6 

DRILLING FIRM Geo Environmental 
CASING ELEV. 1049.43 

DRILLING METHOD Auger/3"' Rock Core/6" Hammer TART DATE 2/12/97 
NORTHING 10214.40 SATDT /29 

LOGGED BY Dave Cercone EASTING 12166.80 FINISH DATE 2/13/97 

TV - , CORE I :, ""t!:I RUN MATERIAL DESCRIPTION PIEZO!E T ER 
Q. NUMBERS __ 

oW 0 
WJr] 

0J 
C) 

I V11V1

70 5.0

I 80 15.0

tO 15.0

.4.

Run #1

Run f2

Run #3

Black to brown FILL. ASH, concrete fragments and 
crushed limestone.

3-5.8 LIMESTONE. grey, fractures at 3.5. 4.0 and 5.5 
feet.

5.8-6.2 MUDSTONE 

6.2-8.5 LIMESTONE, grey.  

8.5-11.0 LIMESTONE. hard-medium hard, many stained 
fractures, muddy lenses.

11-12.5 MUDSTONE, calcareous, grey. soft, fissile only in 
a small interval at 12 feet. no stained fractures.

12.5-13 LIMESTONE, dark grey, hard.

13-13.5 SHALE/MUDSTONE, grey/black, soft, 
"•carbonaceous, no fractures. T-

13.5-15.8 SHALE/COAL. carbonaceous, broken.

C.) a

i..

C! 

0

a,J 

0J 

C

V 

U,

I

NOTES: 

I. Depths and Elevations in feet unless otherwise noted 
Sheet I of 3
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TI.F KA TqFR ENGINEERS

PROJECT NAME Molycorp 

PROJECT LOCATION Washington, PA. facility 

DRILLING FIRM Geo Environmental 

DRILLING METHOD Auger/3" Rock Core/6" Hammer 

LOGGED BY Dave Cercone
___________________ I

CORE 
RUN 

NUMBERS

Run #3

Run #4

Run #5

Run #6

BORING LOG
WATER LEVELS RELATIVE TO TOC 

DEPTH TO WATER 6.42 - _

NORTHING 10214.40 

EASTING 12166.80

MATERIAL DESCRIPTION

15.8-16.2 MUOSTONE/SHALE, grey.  

16.2-17 SHALE, carbonaceous.  

17-19 LIMESTONE, dark grey, hard, no fractures in 
entire core run.  

19-20.5 LIMESTONE, grey, medium hard, an isolated 

vertical stalned fracture is at 19 feet. Remainder of 
core run is unfractured.

20.5-24.0 SHALE, calcareous.

SHALE, light grey, medium hard to soft, clayey, 
siltstone lenses between 28.2 and 28.5 feet. The 

siltstone has an iron stained lense.

7.
28.2-28.5 SILTSTONE

BORING NO. TB-04 

G.S. ELEV. 10 4 7 "36 

CASING ELEV. 1049.43 

START DATE 2/12/97 

FINISH DATE 2/13/97

C MO 
(n 

I3

C-, 

Io

-20

-25

I30

ii 
U 
/, 

0

___________________________________ .1��.-

NOTES: 

1. Depths and Elevations In feet unless otherwise noted Sheet 2 of 3
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t0 15.0

100 5.0

90 5.0

100 10.0
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rrr WA T4'PP FNOTNFFRS

PROJECT NAME Molycorp 

PROJECT LOCATION Washington, PA. facility 

DRILLING FIRM Geo Environmental 

DRILLING METHOD Auger/3" Rock Core/6" Hammer 

LOGGED BY Dave Cercone

0 
w C 
0 ,*,-

10-

U

wJ

100 10.0

100 1.0

CORE 
RUN 

NUMBERS

Run 08 

Run #7

4

BORING LOG
WATER LEVELS RELATIVE TO TOC BORING NO. TB-04 

DEPTH TO WATER 6.42 G.S. ELEV.10 4 7 .3 6 

CASING ELEV.. 1049.43 

NORTHING 10214.40 
START DATE 2/12/97 

EASTING 12166.80 FINISH DATE 2/13/97

MATERIAL DESCRIPTION

28.5-32 SHALE. clayey, light grey, medium hard to 
soft.

32-33.4 SILTSTONE. laminated, micaeous lens.

33.4-40 SHALE. grey, same as above interval between 
24 and 32 feet, no fractures in entire core run.

Total Depth, 40 feet.

NOTES: 

1. Depths and Elevations in feet unless otherwise noted Sheet 3 of 3

L)

L

-35

-40

rr- wA Tqp7p F-A//--, TAIFFRS



JCF KAISER ENGINEERS BORING LOG
PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-05 

PROJECT LOCATION Washington, PA. facility DEPTH TO WATER 9.75 G.S. ELEV. 10 4 9 "5 8 

DRILLING FIRM Geo Environmental CASING ELEV. 1051.81 

DRILLING METHOD Auger/3" Rock Core/6" Hammer START DATE 2/17/97 LOGGD B Ger~leWermanNORTHING 10139.23 

LOGGED By George Werkman EASTING 11850.27 FINISH DATE 2/18/97 

S~CORE 

""I • • RUN MATERIAL DESCRIPTION PIEZOMETER 
L. NUMBERS CW 

o

24 13.0

40 2.0

45 6.0

0-2 FILL, BLACK ASH, soft.

2-4 LIMESTONE, grey.

4-4.9 LIMESTONE, grey, fractured, 4.6 and 4.75 feet 
with iron stains, medium hard.  

4.9-5.2 SHALE, grey, soft, moderately weathered, 

Run #1 fissility.  

5.2-7 LIMESTONE, grey, fractured vertically and 
horizontally from 6.3 to 6.6 feet, slightly broken.

Run #2

Run #3

7-8 SHALE, calcareous, grey, iron stained from 7.6 to 
8.0 feet, moderately hard, fractured from 7.9 to 8.1 
feet.

8-8.6 LIMESTONE, grey, hard.

8.6-9.0 SHALE, grey, calcareous, moderately hard, 

fissile.

9.0-9.8 LIMESTONE, grey, hard, fracture 9.4 to 9.6 
feet, broken. f
9.8-10.8 SHALE, grey, moderately hard, slightly broken.  

N fissile.  

0.8-12.0 SHALE, carbonaceous, moderately hard, 
slightly broken. fissile.

12-13.1 COAL, hard, very broken.

13.1-14.0 MUDSTONE, grey to dark grey, moderately 

1hard. L 
-•14.0-14.4 LIMESTONE, grey, hard, broken./

>J 

C-) 
z

A2J

a

ii

o

In

-5

-10

15 1 ___1_14-__-t 1 3 1 n.' ,-- 0010-0, M•II n'-M. ,.-MZ[,r,•.IlU .] IJU UU. [ • - i i 

NOTES: 

1. Depths and Elevations in feet unless otherwise noted 
Sheet 1 of 3
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rri ICA TcWP FNflTNFFR.� BORING LOG

PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-05 

PROJECT LOCATION Washington, PA. facility DEPTH TO WATER 9.T5 G.S. ELEV. 10 4 9 "5 8 

PROJET LOCTIONCASING ELEV. 1051.81 
DRILLING FIRM Geo Environmental CART EL21IT1 
DRILLING METHOD Auger/3" Rock Core/6" Hammer STARTN DAT 2/18/97 

LOGGED By George Werkman EASTING 11850.27 FINISH DATE 2/18/97 

CORE I 1w0 "RUN MATERIAL DESCRIPTION PIEZOMETER 

C- Lu I NUMBERS 
-

80 14.0

74 10.0

85 10.0

A14.8-15.0 MUDSTONE, grey. soft.  
S15.0-15.7 LIMESTONE, grey, medium hard.

Run #4

Run 05

____________ .I

Run #6

\ 15.7-15.8 SHALE, grey, fissile, moderately weathered.

15.8-19.0 LIMESTONE, grey, hard, irregular stains, 

vertical fractures at 15.8-16.2, 16.4-16.9, 17.0-17.15. and 
17.7-18.9.  

19.0-19.4 LIMESTONE, grey, broken, hard.

19.4-20.0 SHALE, grey. fissile. moderately weathered.

20.0-20.8 LIMESTONE, grey, hard, irregular vertical 
fracture from 20.3 to 20.7.

20.8-25 MUDSTONE. clayey, grey. soft-med. hard, 
unlaminated.

25-25.3 LIMESTONE, grey. iron stained at 25.1. joint 
fracture at 25.15 and 25.3 feet, hard.

-I

25.3-25.9 CLAY/SHALE, grey, clayey, soft. fissile.

/-

25.9-29.0 SANDSTONE, grey to very dark grey, fine, 

blocky, hard, thinly laminated.

29-40 SHALE, grey, hard, fissile, no fractures or

(n 

Ul 
IJ 

CD 
aJ

-20

NOTES: 

I. Oepths and Elevations In feet unless otherwise noted Sheet 2 of 3

!5-

TI

t

fI

C 

C-) 

0



ICF KAISER ENGINEERS BORING LOG

PROJECT NAME Molycorp WATER LEVELS RELATIVE TO TOC BORING NO. TB-05 

PROJECT LOCATION Washington. PA. facility DEPTH TO WATER 9.75 G.S. ELEV. 10 4 9 -5 8 

DRILLING FIRM Geo Environmental CASING ELEV. 1051.81 

DRILLING METHOD Auger/3" Rock Core/6" Hammer START DATE 2/17/97 
NORTHING 10139.23 

LOGGED By George Werkman EASTING 11850.27 FINISH DATE 2/18/97 

2: CORE 
__ RUN MATERIAL DESCRIPTION PIEZOMETER 

L.) NUMBERSw 
W~ W ,,,u

85110.0 Run #6

Total Depth, 40.0 feet.  

3" core extended to total depth while the 6" reaming 

went to only 35 feet. Interval between 18 feet to TD 

filled with drill cuttings.

U 
0 
0"

L

NOTES: 

I. Depths and Elevations In feet unless otherwise noted 
Sheet 3 of 3

-35 

-40

15

10-
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APPENDIX F

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST 
MOLYCORP 

WASHINGTON, PENNSYLVANIA 

L R llg fig lif lip HI Q K 

Borehole Packer Packer Test Radius of Depth to I lead of Water Friction Pressure I Ig + lIp - Duration Volume of Avg. Flow ltydraulic 

Number Depth Length Interval Borehole Water Due to I lead Loss Gauge ! If of Test Water Used Rate Conductivity 

Interval (feet) (feet) (feet-bgs) Gravity (feet), Reading (feet)' (minutes) (gallons) (gallons/ (ft/day) 

(fect-bgs)' (feet)? (PSI), minute) 

TB-0I 19.5-24.5 5.58 .25 61.5 22.29* 1.8 5 32.04 6 19.1 3.18 9.99E-07 

5.58 .25 61.5 22.29* 7.8 1 D 37.59 5 26 5.20 1.39E-06 

5.58 .25 617.5 22.29* 18.0 15 38.94 5 41.1 8.22 2.12E-06 

5.58 .25 61.5 22.29* 10.2 10 35.19 5 35.6 7.12 2.03E-06 

5.58 .25 61.5 22.29* 10.5 7 27.96 5 36 7.20 2.59E-06 

40-45 5.58 .25 61.5 42.79* .05 10 65.84 5 0 <0.1 <1.53E-08 

5.58 .25 61.5 42.79* .05 15 77.39 5 0 <0. 1 <.30F7-08 

5.58 .25 61.5 42.79* .05 15 77.39 5 0 <0. 1 <1.30E-08 

5.58 .25 61.5 42.79* .05 30 112.04 5 0 <0. 1 <8.971.'-09 

62-67 5.58 .25 61.5 61.5 .05 10 84.55 5 0 <01 <1.199E-08 

5.58 .25 61.5 61.5 .11 20 117.59 5 .6 .12 1.12E-08 

5.58 .25 61.5 61.5 786 31) 122.94 II 51.5 4.68 3.83E-07 

5.58 .25 61.5 61.5 .164 40 137.50 5 35.90 7.18 5.25E-07 

5.58 .25 61.5 61.5 105 40 143.40 7 40.0 5.71 4.01E-07 

5.58 .25 61.5 61.5 3.1 201 104.60 4 10.0 2.51) 2.40E-07 

72-77 5.58 25 61.5 61.5 .05 It) 84.55 5 0 <0 I <1.1 9E-08 

558 .25 61.5 61.5 05 21) 107.65 5 0 <0. I <9.341i-09 

5.58 25 61.5 61.5 .05 31) 131.75 5 .15 <0. I <7.69E-09

Revision: 0 
4/11/97Molycorp, lIc.  

IEnvironmental Repo)rt 
67861-04-C



APPENDIX F (Continued) 

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST 
MOLYCORP 

WASHINGTON, PENNSYLVANIA

I. R hig hIg Ili Hlp iI Q K 

Borchole Packer Pack'r Test Radius of Depth to I lead of Watcr Friction Pressure Hg + I p - Duration Volume of Avg. Flow I lydraulic 

Number Depth Length Interval Borehole Water Due to Head Loss Gauge i If of Test Water Used Rate Conductivity 
Interval (feet) (feet) (fet-bgs) GravitL' (feet)3  Reading (fect)s (minutes) (gallons) (gallons/ (fl/day) 

(fect-bgs)' I (feet)j _ (PSI), minute) 

T13-0I 90-119 5.58 .25 61.5 61.5 .05 30 130.75 5 0 <0.1 <7.69E-09 

(cont'd) 5.58 .25 61.5 61.5 .05 20 107.65 5 0 <0.1 <9.34E-09 

4,- . o I cQgl m"

22-27I 3.3 1 I.J I. - .  

5.58 .25 l4t.2 14.2 .7 15 48.15 5 5.10 1.02 2.13E-07 

5.58 .25 142 14.2 1.2 20 59.20 5 7.40 1.48 2.5 1E-07 

5.58 .25 14.2 14.2 .95 1 5 47.90 9 11.20 1.24 2.61E-07 

5.58 .25 14.2 14.2 .5 I1O 36.80 5 3.60 .72 1.97E-07 

27-32 5.58 .25 14.2 14.2 .05 10 37.25 5 0 <0. I <2.70E-08 

5.58 .25 14.2 14.2 .05 15 48.8 5 0 <0.1 <2.06E-08 

5.58 .25 14.2 14.2 .05 20 601.35 5 0 <0. I <1.67E-08 

5.58 .25 14.2 14.2 .05 15 48.8 5 0 <0. I <2.06E-08 

5.58 .25 14.2 14.2 .05 10 37.25 5 0 <0.1 <2.70E-08 

35-40 5.58 .25 14.2 14.2 .05 35 95 5 0 <0. 1 <1.061--08 

5.58 .25 14.2 14.2 .05 40 106.55 5 0 <0. 1 <9.441:-09 

5.58 .25 14.2 14.2 .05 45 118.10 5 .7 .14 I 191E-08 

5.58 .25 14.2 14.2 .05 40 106.55 5 . <0. I <9.44E-09 

35 95. .2arl

S 511 I 25 14.2 14.2 .05 5
_ _5 59 25_ . - I~II ~

l'F-o 1 35-40 

Mohlco [ Inc 
I-1nvirun,1CetIal Report 
67861 -04-C

5, 511 34.5 34.5
5 5. 25

6 

56

IA I

<e5.V75i-o1

Revision: 0 
4/1/97
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APPENDIX F (Continued) 

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST 
MOLYCORP 

WASHINGTON, PENNSYLVANIA

L R hIg fig l1f lip 11 Q K 

Borehole Packer Packer Test Radius of Depth to I lead of Water Friction Pressure 11g + lip - Duration Volume of Avg. Flow Hydraulic 

Nunmber Depth Length Interval Borehole Water Due to I lead Loss Gauge llf o' Test Water Used Rate Conductivity 

Interval (feet) (feet) (feet-bgs) Gravity (feet)3  Reading (feet)' (minutes) (gallons) (gallons/ (Ilday) 

(feet-bgs)' (feet), (PSI)1s minute) 
T113-03 5.58 .25 34.5 34.5 44.8 15 24.35 5 64.1 12.82 5.29E-06 

(cont'd) 5.58 .25 34.5 34.5 30.0 5 16.1)5 5 51.5 10.82 6.78F-06 

5.58 .25 34.5 34.5 39.1 10 18.50 5 59.3 1.86 6.44E-06 

5.58 .25 34.5 34.5 30.0 5 16.05 5 51.5 10.30 6.45E-06 

42-49.8 5.58 .25 34.5 34.5 2.95 10 54.65 5 13.5 2.70 3.87E-07 

5.58 .25 34.5 34.5 2.60 15 66.55 5 13.0 2.60 3.06E-07 

5.58 .25 34.5 34.5 4.0 20 76.70 5 16.8 3.36 3.43E-07 

5.58 .25 34.5 34.5 3.36 I5 65.79 5 14.8 2.96 3.52E-07 

5.58 .25 34.5 34.5 2.80 10 54.80 6 15.45 2.58 3.68E-07 

TB-04 8-13 5.58 .25 7.75 9.75** 3.60 10 29.25 6 22.7 3.78 1.301F-06 

5.58 .25 7.75 9.750* 7.45 15 36.95 5 30.6 6.12 1,661--06 

5.58 .25 7.75 9.75"* 8.4 20 47.55 5 39.8 7.96 1.6814)6 

5.58 .25 7.75 9.75** .7.3 15 37.10 5 34.9 6.98 1.891.-06 

5.58 .25 7.75 9.75** 5.0 10 27.85 5 23.2 4.64 1.67E-06

I, IU S SR1 7.75 9.75.* .05

5.58 .25 7.75 9.75** .05 5 44.35 5 0 <0. 1 <2.271--08

5.58 7.75 9.75'* .05
2-544

'7 75
43 •* .05 I5 44.35 I 5

1 '7- J5* 05 15 _ _ _ II_ _ _ _ L_ _ _ _

,evision 0 
4/1/97Molycoq., Inc 

IEnvirotnnental Report 

67861-04-C

I

<0. I <106O1'-0810 32.80 5 09€,

0I <0. I <-1.'5UI'.-01%t20 55.90I 5

.3..R5
<0. I <2 27E-080



APPENDIX F (Continued) 

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST 
MOLYCORP 

WASHINGTON, PENNSYLVANIA

Boreholc Packer 

Number Depth 
Interval 

(fect-bgsVl 

T13-04 

(cont'd) 24-29 

30-35 

TB-05 9-14 

14-19 

Molvcorp. Inc.  

I.vnviroumrental Report 
67861 -0|4-C

�- (

I.  

Packer Test 
Length Interval 

(feet)

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5.58 

5 58

R 
Radius of 
Borehole 

(feet)

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

25

llg hIg 

Depth to I lead of Water 
Water Due to 

(feet-bgs) Gravitv 

7.75 9.750* 

t 7.75 9.75** 

7.75 9.75** 

7.75 9.75** 

7.75 9.75** 

7.75 9.75** 

7.75 9.75** 

7.75 9.75** 

7.75 9.75** 

7.75 9.75** 

7.75 9.75** 

4.00 60** 

4.00 6.0** 

4.00 6.0** 

4.00 6.0** 

4.00 6.0** 

4.00 6.0* 

4.00 60*

Friction Pressure 

flead Loss Gauge 
(feet), Reading 

(psi), 

.05 10 

.05 15 

.05 20 

.05 15 

.05 10 

.05 10 

.05 15 

.05 20 

.05 15 

.05 10 

22.1 10 

18.5 15 

22.78 20 

14.2 15 

8.8 10 

.05 10 

.05 15

II 

Hg+ 9 lp
Hf 

(feet)5 

32.80 

32.80 

44.35 

55.90 

44.35 

32.80 

32.80 

44.35 

55.90 

44.35 

32.80 

7.00 

22.15 

29.42 

26.45 

20.30 

2905 

40.60

Duration 

of Test 
(minutes) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5

Q 
Volume of Avg. Flow 

Water Used Rate 
(gallons) (gallons1 

minute 

0 <0.1 

0 <01.1 

0 <0.1 

0 <0.1 

0 <0,1 

0 <0.1 

0 <0.1 

0 <0.1 

0 <0.1 

0 <0.1 

0 <0.1I 

48-2 9.64 

44.8 8.96 

48.9 9.78 

40.6 8.12 

33.0 6.60 

0 <0.I 

0 <0. I

K 
Hydraulic 

Conductivity 
(fl/day) 

<3.06E-08 
<3.06E-08 

<2.27E-08 

<1.80E-08 

<2.27E-08 

<3.06E-08 

<3.0617-08 

<2.271-08 

<1.801;-08 

<2.271;-08 

<3.061-08 

1.381E.-05 

4.07E-06 

3.34E-06 

3.09E-06 

3.271E-06 

<3.46E-08 

<2.481E-08 

Revision 0 
4/1/97

--4-



APPENDIX F (Continued)

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST 
MOLYCORP 

WASHINGTON, PENNSYLVANIA 

L R lg fig lif lp II Q K 

Borehole Packer Packer Test Radius of Depth to I lead of Water Friction Pressure I Ig + I lp - Dluration Volume of Avg. Flow Hydraulic 

Number Depth Length Interval Borehole Water Due to Ilead Loss Gauge tIf of Test Water Used Rate Conductivity 

Interval (feet) (feet) (feet-bgs) Gravity (feet), Reading (feel), (minutes) (gallons) (gallons/ (fl/day) 

(fiet-bgs) _ (fect) _ _ (PSI), minute) 

1"B-O5 5.58 .25 4.0(1 6.0** 4.89 20 47.31 5 23.1 4.62 9.82E-07 

(cont'd) 5.58 .25 4.00 6.0** 4.20 15 36.45 5 21.3 4.26 1.18E-06 

5.58 .25 4.00 6.0** 2.41 I0 26.69 5 14.1 2.82 1.06E-06 

24-29 5.58 .25 4.00 6.0*0 .05 t0 29.05 5 0 <0. 1 <3.46E-08 

5.58 .25 4.00 6.0"* .05 15 40.60 5 0 <0.1 <2.48E-08 

5.58 25 4.0(1 6.* .5 20 52.15 5 0 <0. I <1.93E-08 

5.58 .25 4.00 6.(** .05 15 41.60 5 0 <0. I <2.48E-08 

5.58 .25 4.00 6.1)* 05 1I0 2905 5 0 <0.1 <3.46E-09 

Conversion Values I loot - 30.48 centimeters 
I PSIS= 2.307 feet of water 
I GPM6= 63.09 cubic centimcters per second

L = length of test interval 
Q = constant rate of fow into test interval 

II = diffierential head of water at test interval

R = radius of borehole 
In = natural logarithm 
K = hydraulic conductivity

Notes: . Feet-bgs = feet below ground surface 

I Il e distance from groundwater level to pressure gatuge for test interval bdow wrater table.  

SFeet = friction head loss for each incremental flow% rate.  

PSI = pomnds per square inch.  

Etquivalent head of water above static water level in feet.  

(IPM = gallons per minute 
* Distance from the midpoint of isolated test interval to the elevation of the pressure gauge for test interval above water table.  

D)istance from the pressure gauge to depth to wrater. Pressure gauge was twvo feet above ground surface.  

Molycoip, Inc 
Enviroimental Report 
67S61-0)4-C

Revision 01 411197
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Packer Tcst PefnncabWtv Calculation Check

BeeiengNmrsee.r TE-0l laleenal, 62-67 .  

Gtage Tore Meterf Water Arerge 

Presawsco Readin LoAs Water Loss 
(pil Imint Iles (Spenti lgpml 

to 0 l0t vOlI 
I ]01 0 ____ 

2 10t 0 
3 01 0 ____ 

4 101 0 ________ 

Gage Tave Mletre Watr Arerag 

Prosae Reading Loss Waler Loss 
(PIs nron I tpations) fgpn (rpm)r 

20 0- 0. 0,12 

1 100 01 ____ 

4 108 0.1 ____ 

tac Tine Meter Water Averge 

Pre'aar Reading Loss Water Lo,, 

340 0 2o 4'A0 
1 31 5 _____ 

3 40.2 4o _____ 

4 45 40 It ___ 

U 40 4% 

o ~~4 43 1 ____ 

Gago Tin Mletal Water Averagr 

Prostat Reading Loss Waler Lass 
(peti ieet ialtr-s ( grpm) lepoit 

410 0 100 710R 

I 1021 -2 ___ 

2 114% 73 ___ 

.1 1217 7 1 ___ 

~'mr Tort hlrer Water Averatre 
Pre~areReadog Los. Warn Lon 

Ipso meti (gallnrs )Pnrt QIppen 
-10 0 1% So l 

I 5 l5% 5 
2 e Ir5 e 
4 171 2 495 

1- 175 73 
10-3 53 so ___ 

7 1.0 ___________ 

Go T.rt deter Waler Aserage 

Piescot Readig Loss Waler Loss 

(pm)t irrint traflo) tjpenl 1jpor 

20 0 tO% 2500 
1 1080S 2 5 ____ 

________ - 201 2 5 ____ 

_____ 203~ 25 IS __ 

1 20n 2 5

es"el .0-C

61-.i50 ft idepth to watr)r 

H, 0 lpar(2.31 Npai 

He4 0.050f

H- 61.50ft - 231 R 

k - 0.10 pms 0,00735415 =i.W'.ge-s 
- 2 370E.o ti/i - < I IROSOE-08 ft/daY

231 It

0.050 A 34000 
14.550A - 0 0000007 eMIS'

calcohlawni

D 1. %00 It (epthr to rearer) 
He 20 pms (231 0I-pal 
H I 0A1

H- otppir 
k 1200.12ci"m

420 2 t
0 00-3545 mr.C-gpmu-sI 

I 12134-M f-O'0day

Calrsdavia.s 

It, - 1.504 ft idepltr i.eawort 

14- M0 p..it2 31t I-p)t 

It,- -8. f 

H- 6 ISCoA - neOQ3 
k 460 per.m 0 DO0S%.tct 

- 200E4 cM.- 3 0280rE-O ft

Calesalalia.  

It, - ot 50 ft td.1el 1. tusaror 

1- 40 Peit2l31 ftpet 1 
It. 1.4ft 

H - 6100 ft 02 40f 

-- 7Is PM 000-3%4s er 
- 3.0-4E.0 tenS - 24-8-E.0- &I 

Calemoewala 

H. . a1S+O 0 idepedeto watert 

H, - 40P" (1 31ftwae 

Ke 10.5 ft 

H - I.S0 0 92 240f 

k - 571 gpms 0 00073545 .r 
. 2.93E-04 cIteS- 4 00.2.E-07 ft

.- ft rteen-I 

day

40.2 f

0.110 Ito- 50 I~t 
10 54 A - 0 0000082 Ms

n003 Rt

122040 A 00002001 mn

024 ft

d.,

104 R - I11 0 a 
13o 50 A - 0 000.0190 riM

92.4 ft

day

1050 ft 143 4D0I 
143 40 At 000D02031 mri

Caculmeame

H.- . S 01 iti depthtlro salert 

H.,- 20 par(2.31 & pa)l 
He- 310f 

k. 2.50 pm 0 000
7
3M45 m 

- I 7bF.-04 Merre- 2 402-F-0 0ft'

Aplleetdim F 
Page 4 of 17

4..2 ft

daN

310R - 104 . It 
104,60 At - OWN0I-l cms

OR-i.", 0 
A I .
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Packer Test Permieabiltv Calculation Check

B~erlgNewbme T -0.1 IwIwvwi 22-27 fel

Gag Twoe Metar Water Average 

Presasec fteadng Losis Water Lams 
(psm) inmall IPnortol IWIIm) 15"MI 

10 0 (2115 0318 

1 12181 0.0 

______ 2 12196 03 

3______ 1219.2 06 _____ 

! 1219,1 0,6 ____ 

5 12204 06 ____ 

cage Tinte meter Water A-Meg 
Pressae fteadmg LOsM Water Loss 

(psi) ~ll 13511011) 159111 ("M)n 
15 0 12213 0 

I 1222.3 1____ 

2 1223.3 I _____ 

3 (2243 1 ____ 

S 122s (05____ 

ujW Terre Meter Waler Averg
preos-r Rcading Lw- Waler Lcm 

Ipwr tIle) pgalker 15Fp11 1391111 

20 0 12215 140 
1 122Q 1(3 

2 12305 Ii ____ 

3 12310 L' 

Cagc Tese %reter Watr Avls~r 
Presercr Radrg LMs Water Lose 

It 0 12.'%1 1,24 

2 12M - 12 
%' 12400 1 3 

I 121(,2 ( 

124211 I 

- -41- 2 _____ 

K 1.4n1 12 ____ 

0 124. 1 2 ____ 

r...sc Tau- Mlel Waler Averge 

Pleete ReftgII Loss Waler Loss 

10 0 12485 072 

I m -2~ 01

I I lMIA

I _______ Iz 12'1 to

I rrrnmor,ur] R.
1

-rel 

&Ot(-04-c(

Calcv1b1ias

H5- 14.20 A 
10 pa.1231 ftpa.  

H- 0.428I 

H 14.208R 
- 0+58 Pil 

- IIe.Odms.

depth1 to "ter)

23 1I 8

23+1It 
0 0073545 cm-R./gpm ss I 

L.5911(2E.07 Mt/ay

0 428I - OR 

3618 A- 0.0001 IS'cOWS

cahculalims

H,- 14.208I 
H4,- 15 rW12 31 

H,- 0.7 f 

It - 14200f 
k. 102 Fil 

- I %E44csrns 

I,- 11,24 
II- 20p r2 3 

H1  1 28I 

It- ft -0 
I- MM191 

- 14E.-W clrs

(depthr to watler 
ftLral -

3401A38 

000735.15 em-Wp,pt-sI 
2 l2

0
oE-07 ftday

I deptlr l" wal") 

4s2 

000-3451 cm-ft rmrose / 

2 51343E.0' ftda3

34os A

078 . 4 Is fto 

491%A - 0 000 1 is cm s

02 A

(28t - W 20 A 
W 20 A - 0000193- 1151

calculalkus

It. - 14 20 ft (depth tosatcti 

n, - 1S W. 12 31 ft pa.r 

K . 001 0

It- 14,200( 

k. (+24 Mm, * 

- I OIE-04 crrms-

0 W I0 t 1.crftp- s 

anIo. ftdz1 MA pý

Cdewhlis.  

1%- 14 200 R idepth to amae 

H, - I0 ps.(
2 3 1 

ft pal 

II4. 038a

H- 14,2108I 

k- 0 -2 ff 
. I 44E-04 clfs-

Appmrdre F 
Page * of 17

231(t8 

0 0071545 drn-8pplll- I 

I 0003E-07 Wtday

340 ft

0.%0 A 4140 f 
4J0 0 a 00001I1 cM's

231 It

053I - 3b so I 

3o 808R - 0 000 1439 crml

R,'irn 0

0

0?
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Packer Test Permeability Calculation Check

Bering Numbee TB-C? Interval: 33-40 

Coe T~me M~eta We Ameag e 

Presw Rea~ding os Water Loss 

1psI m111111 piflonsl (00pm) (ptpm) 

35 0 211,5 <0OI 

I 2115 0 

2 211 5 0

C4. Tmt, %leta water Averka 

Prmusre Readwio Lows Water Los 

1si ma-1 Iovsallo pptm) (pp.) 

40 0 2115 0 1 
71 1' 0 

ý11 0 

21225 01

Cape Tao Kiter Water Ameage, 

rersax I Readmit JLoss Walerf Loss 

I pso nun I (Florsu rppm Ipprn) 

40 0 212 2 .01 

I 212 2 0 
212 2 0 

3 212 2 0

i , 212S 0 ~ ~

5I~'~'1.Inc 
Inv .flt'flfltlqIO~elm 

osKol -0 1-C

H..,- 14.20 ft (depth to -atee 

14, 35 m (,2 31 Witpsl-) BOB 

Hl- 0.050A 

H . 14200 It so050f 

kt 0 10w f 0 007354 cm-tl/pw~-s 
- e 7 74E-Oo couss I 05829E.0S ft/day 

.. 14.200 ft depth towslatr) 

H, . 40 law12 31 kpa) 02 

N.- 0050a 

H - 1420 ft 92 40i 

k - 0.10 Pint 0.0013-W5 csr-ftgpP5-s 

-. I OtE.Oo err' - '43*So-0' EOQtday 

calculaIlins 

H, - 14.24 ft (depth to ater) 

- 45 pas5 (2 31 al -p 1010 

H- 0.0' a 

I. 14200 ft -0301 A 

k - 0 14 fit. 0 0073S-1% csn-ftppr

. tiE.Oa vs em- I 1510000f 0tdsy 

H, 14200i Idelrh to aterl 

14,- 40 P. 2.121 ft ) 0 2 

lif - 0050a 

11 - 14200I - 024 .1i 

k- 0 10 pma 000-351 cm-tgpn-. f 

-. - 0.Ose. crl6 043%7E-0'ft da) 

H.I- 14,200I (d-pth to wateri 

H, . S p. 11 31ftpO-) s0 

K,- 005 It 

H - 14,20 ft - 0035 I 

.- 0.10 RM~ 00073"-5 cm-lltpns I 

. 7.74E06 cm/s - I05829E-00 ft/day

Appalsdrs F 
Page 8oaf I?

5 f

0050a - 955000i 
9500 1 - 0,0000077 cf/s

40f

0.05 i - lob 55ft 
10615 a - 0 O0000s'eM,

'5 11

0.05 0 - 119 10 at 
110100 - 0 000009" em a

4fit

0050t - 106 55ft 
l06s55 a - 0 00~00scmat

R5 0t

0050r - '5000f 
95,00 I - 0.000007, cm/LS

Ettisbmh 0 
4 1

~as or (soct Water Asefxape 

Per-utc Rasdmg Los" Water Loss 
lpsI m) pIOOlk- (IMpoI iFMrI 

a~ 0 2123 0

.1 212 4 0 

4 124 01

I
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Packer Test Perimeabi~ity Calculation Check

Berlng N..,& TB-OJ [Im-wat 8-13 J 

Gage Tone Meter WSWe Aveng 
Prew R~durg Lo. Water Lou 

Iptel finul Ip~on) fipml lgPn3 
10 0 2371.3 _ __ 373 

1 23761 43 ____ 

2 23308 4.7 ____ 

3 23852 44 ____ 

_______! 1 236 1. ____ 

5 23801 723 ____ 

1* 2304 49 ____ 

Gage Tone Meter Wale Avenige 
Presm Rmdr4i Lou Wale Lou 

(p..) mI MM) uillensI (,pmn) lIptn 
1' 0 242B 2 012 

1 2432 0 04 ____ 

______ 2 24380 o3 ____ 

1 24-4 1 0 1 ___ 

- 1 2451" ____ 
i i7,-. '8 ±77:___ 

Gopet Tun.e Meter Waler Aeng 
Pressure Readin Lou Waler Lou 

20 0 249412 7 Go 
I 24Q2 4 82 

2 2500.3 7,0 

______ 3 2108 3 3 8 ___ 

4 251*3 9 ____ 

2524 77 

Gage Tanc Meter Waer Average 
Prersar feadamg Loss Wawe Lou 

1m.) Imm) Ipaonsl lJgpill lgmnn 
I 1 0 2i14 .0* 

I 25."l2 7.2 ____ 

______ 2 2%o12 7 

3 2-581~ * ____ 

Ca.w Tuone Slewe Waler Aveng 

N-rc.a. Reading Lous Waler Lou 
4P.11 fl.01 4Igallonal Ipplol - Igle 
10 0 M5 4*4 

1 2i*1 47 

2 25501 40 ____ 

3 2.003 45 ____ 

4 202 4 
S 2o12 L4

Calevhlle..  

H.

H,

H-

9.75 ft 
10 p...(2 31 &tp.) 

3.o ft

231 R

975113 23A3f 
378 pm 0 00073545 cmn-igpasa/

3.6R - 29.25 R 
20*23 A- 0 00005 13 enus/

* 051 E04 cm/s - I30 E030.O ft/day

Cskvbhm 

H.- *75 11 
H, 5P l'au

2
.3Ift'pa.  

H,- 74530 

H- 0.7*3 

k- 0l2"mu 
1.12E.03 acn',- I

Caielawllms

.Wes At

3 54oIt 
0,00-3545 rm-1Lgpu-s 
o*5I*E-Oo ft'day

20 p..2 31 It p.1.  
3 43I

H - .**a 
k - 7*Gopll, 

- I23E030 crn s

Cakvlball..  

I. - 05 0" 
H,- 15 p.u12 31 ft p.).  

H'- '3 f 

H * 7.3f 
k- 0 9 p 

. I-ME-03 ens-

Calemlall..  

HI, -

402 1 
000-3545 'm-Ogges-.  

I og02E1-Oo ftd.y

4*3ý ft . 1U *f 

3995 i - 0D012131 mbi

40 23f

It40 - -%A 
J-l 55 - 0 0011312, -m

340i A

34oi1 ft 
0,00-3145 crn-ftgpmR-I 

I 0*1*10a0 Itday

!5iIt

10 p.12 31 ftpm..  
5 I

H - a*75 t3 

k - 4 64pm.  
. 1.23E-03 tins

73f - 3-10 Rt 

3 308A - 0001503 m

23 1 ft

2310f 
0007354* cm-ft/pm-sI 

I *7502E-0* ft/day

5SI - - 95 
27385A - 00012253 em,

fI - dpU w- 0 mi .. 1c, fwnn grwd u-favel 

200 0 Iseighl lo ppg abese prnmd lsufaeel 

Ml.1c,"7. Inc 
I s~n~o.IRefwqr Appendm~ F 

Page I I of17
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Packer Test PermneabWt% Calculation Check

BarmgNmmba TB-OS Immovrval: 9.14 fat

Gage Towe Melee Wal Amerat 

Prompai, Reading L,01s Waler Lcass 

IpSi) (mm)1 (11:100115) tgWool (ppm) 

10 0 2155 9b47 

1 2764 b 9b 

2 27744 9.S 

3 2784 9 
11 27303 96 

0 22032 96 9

H.-s 

He-

600 ft
10 pa (231 W7p.oo 

22A ft7

H - 600 ft 
k- 9 64 oa 

. 10710-02 crn/e

2317ft7 
00073545 =m4./pe- I 

S311454-05 Wtday

231 A

22777t 700 ft 
700 0 - 0.0701222 envs/

".a9. Tone Melee Waei. Averag 

Prrsm.e Relding Lots Water Los 

lp~i (mm7 igallonsl (S) 7pll ppln) 

20 0 2QS76 571

Cage Tows Mie, Wale, Avseag 

Presesre Resaeitg Lo. Waller Loss, 

15 0 30753 5712 

1 10235 8.2 

2 130177 9.2 
3 30303 8

Cakvbfaima

H,.-
0 00 ft 

15 pa. 72 31 Wtpm)7 

Is 5 fl

11- boo0A 

1I.- 000 ft

H, - 1Op1u1
2 

3 
4,- 227077 

HI- .0007t7 
k- Q 78 PRO.  

- 2 410E-03 cm/sO

calcatell"ls 

H.-

U0511177 
0 00735.75 em-ftgloomoeo I 

4000870-Oo ft'day

RtPM) -

4.27ft 
0 00-3545 cn,-ftpion-S 

3341.272-0o, ftda5

b00o77** 
Is ps1

2 
3
1 

&tp.)t 

142 ft

-2.2oE-0 cm ss

340577 
0 0073545 coa.77ppin-e 

3 00.43E-01 ft day

70577 - 22 INft 
22715 A - 0 002,1-0con s

402 ft

2042 A -. 00024-ll con S

lots R

111 0 000'2249 Coeta

rCsaiemal

H,- a00 a", 

H,- as77 

H- 007A 
k- 600 "m.  

- 2,39E-03 an/a- 3.

231 ft7

23777t 
0007,3545 cot-tIgpas-e I 
26ME9-Oo 77.d-y

us77 - 20 3077t 
20 3077o - 00023-107 mo.s

Nxow 
A 0077t daptI,7. was li ficrin posad eeurface 

I. 00 A ihewg711 10 pug,, at-m prowed eurface) 

Nioeyorep. Inc 
7 nsteealc/lta Rqpolt 
.sW04t-C

Reseseo, 0
Appele&x F 
pa"g1 of 177

C- Tow,c %lare Waler Arerag 

Pra.:-r Recadaeg L-o Waler Los 

I 3Oo- 0 .7 b 

I lor: 07 

V* Oar0 0

1 7.9 99 

2 2QT7 4 at 

3 20971 97 

4 20% 1 a a
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APPENDIX G 

NATIONAL CLIMATIC DATA 
CENTER DATA



NORMALS, MEANS, AND EXTREMES PITTSBURGH, GRTR. PITT. AIRPORT, PENNSYLVANIA 

LATITUDE: 40 30 N LONGITUDE: 80 13 W ELEVATION: FT. GRND 1137 BARO 1213 TIME ZONE: EASTERN WBAN: 94823 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

TEMPERATURE F: 
Normals 

-Daily Maximum 
-Daily Minimum 
-Monthly 

Extremes 
-Record Highest 42 
-Year 
-Record Lowest 42 
-Year 

NORMAL DEGREE DAYS: 
Heating (base 65 F) 
Cooling (base 65 F) 
% OF POSSIBLE SUNSHINE42 
MEAN SKY COVER(tenths) 
Sunrise - Sunset 42 
MEAN NUMBER OF DAYS: 
Sunrise to Sunset 

-Clear 42 
-Partly Cloudy 42 
-Cloudy 42 

Precipitation 
.01 inches or more 42 
Snow,Ice Pellets, Hail 
1.0 inches or more 42 
Thunderstorms 42 
Heavy Fog Visibility 
1/4 mile or less 42 
Temperature F 

-Maximum 
90 and above 35 
32 and below 35 
-Minimum 

32 and below 35 

0 and below 35 

AV. STATION PRES.(trb) 22 

RELATIVE HUMIDITY (%) 

Hour 01 34 

Hour 07 (Local Time) 34 

Hour 13 34 

Hour 19 34 
PRECIPITATION (ins): 
Water Equivalent 

-Normal

33.7 36.9 49.0 60.3 70.6 78.9 82.6 80.8 74.3 62.5 50.4 38.6 

18.5 20.3 29.8 38.8 48.4 56.9 61.6 60.2 53.5 42.3 34.1 24.4 

26.1 28.7 39.4 49.6 59.5 67.9 72.1 70.5 63.9 52.4 42.3 31.5

YEAR 

59.9 
40.7 
50.3

69 69 82 89 91 98 103 100 97 87 82 74 103 

1985 1954 1986 1990 1987 1988 1988 1988 1954 1959 1961 1982 JUL 1988 

-22 -12 -1 14 26 34 42 39 31 16 -1 -12 -22 

1994 1979 1980 1982 1970 1972 1963 1982 1959 1965 1958 1999 JAN 1994

1206 1016 794 462 214 36 6 14 100 400 681 1039 

0 0 0 0 44 123 227 184 67 9 0 0 

32 37 43 46 50 56 57 55 55 Sl 36 29 

8.1 7.8 7.5 7.2 6.9 6.5 6.4 6.3 6.2 6.3 7.7 9.2 

2.9 3.2 4.3 4.5 5.3 4.9 5.3 6.4 7.2 7.8 3.8 2.7 

6.0 6.1 6.8 8.3 9.0 11.9 12.9 11.5 10.3 8.8 6.3 5.6 

22.0 19.9 19.9 17.2 16.6 13.2 12.8 13.0 12.5 14.4 19.9 22.6 

16.4 13.9 15.7 13.5 12.6 11.5 10.8 9.7 9.5 10.4 13.0 16.3 

3.6 2.8 2.4 0.5 0.* 0.0 0.0 0.0 0.0 0.1 0.9 2.5 

0.2 0.4 1.7 3.3 5.2 6.8 6.9 5.6 3.2 1.2 0.6 0.3 

1.3 1.2 1.0 0.8 1.1 1.1 1.6 2.1 2.3 1.8 1.4 1.8 

0.0 0.0 0.0 0.0 0.3 1.9 3.5 1.9 0.5 0.0 0.0 0.0 

13.8 10.3 3.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 1.2 9.7 

27.0 23.9 19.5 8.1 0.8 0.0 0.0 0.0 0.0 4.1 13.9 24.4 

2.5 1.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.* 0.9 

973.5 973.5 971.8 971.2 971.7 972.3 973.4 974.6 975.0 975.2 974.4 974.2

73 
76 

66 
67

71 
75 
62 
63

70 
76 
59 
59

67 
73 

50 
52

73 
76 

52 
55

79 79 
52 
57

80 83 
54 

60

82 
86 
56 

62

82 
86 
57 

66

77 
82 
54 

62

75 78 

62 
68

5968 
654 

46 

7.1 

58.5 
103.6 
203.2 

153.3 

12.9 
35.4 

17.6 

8.1 
38.6 

121.7 
4.8 

973.4

75 77 
67 

70

75 79 
58 
62

36.85
2.54 2.39 3.41 3.15 3.59 3.71 3.75 3.21 2.97 2.36 2.85 2.92



-maximum Monthly 42 
-Year 

-Minimum Monthly 42 

-Year 

-Maximum in 24 hrs 42 

-Year 

SnoW,Ice Pellets,Hail 

-Maximum Monthly 42 

-Year 

-Maximum in 24 hrs 42 

-Year 
WIND: 

Mean Speed (mph) 42 

prevailing Direction 

through 1963 

Fastest Obs. 1 Min.  

-Direction (11) 42 

-Speed (mph) 

-Year 

Peak Oust 

-Direction (11) 11 

-Speed (mph) 11 

-Date

6.25 5.98 6.10 7.61 6.56 10.29 8.71 7.86 6.00 8.20 11.05 8.51 11.05 

1978 1956 1967 1964 1989 1989 1992 1987 1990 1954 1985 1990 NOV 1985 

0.77 0.51 1.14 0.48 1.21 0.64 1.62 0.78 0.28 0.16 0.90 0.40 0.16 

1981 1969 1969 1971 1965 1992 1989 1957 1985 1963 1976 1955 OCT 1963 

1.69 2.30 2.00 2.15 2.44 2.96 2.97 3.06 2.59 3.56 1.97 2.76 3.56 

1986 1975 1964 1964 1971 1987 1971 1956 1990 1954 1985 1990 OCT 1954 

40.2 24.2 34.1 8.1 3.1 T T T T 8.5 11.0 21.2 40.2 

1978 1972 1993 1987 1966 1990 1991 1994 1989 1993 1958 1974 JAN 1978 

14.0 12.3 23.8 7.7 3.1 T T T T 6.6 10.5 12.5 23.9 

1966 1960 1993 1987 1966 1990 1991 1994 1989 1993 1958 1974 MAR 1993

10.6 10.5 10.7 10.3 8.9 8.0 7.3 6.9 7.4 8.3 9.9 10.3 

WSW WSW WSW WSW WSW WSW WSW WSW WSW WSW WSW WSW

9.1 

WSW

23 26 25 27 23 27 25 29 26 25 29 25 26 

52 58 48 46 44 40 51 46 36 35 45 48 58 

1978 1967 1954 1974 1988 1957 1956 1963 1990 1986 1969 1968 FzB 1967 

SW M W W SW W W W W SW W HE V 

51 59 60 60 61 53 83 56 48 49 62 55 93 

1992 1990 1985 1991 1980 1994 1992 1986 1990 1990 1992 1990 JUL 1992



PRECIPITATION (inches) PITTSBURGH, GRTR. PITT. AIRPORT, PENNSYLVANIA 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL 

1965 3.84 2.98 3.16 1.79 1.21 2.31 1.82 3.26 4.07 2.82 2.35 0.63 30.24 

1966 4.52 3.23 1.88 3.73 2.76 1.72 2.70 5.13 1.92 1.38 3.39 1.70 34.06 

1967 1.06 2.54 6.10 4.41 5.21 0.90 4.54 2.67 1.61 2.05 3.07 2.22 36.38 

1968 2.83 0.79 4.53 2.33 6.36 2.38 2.36 3.97 3.08 2.13 2.07 3.24 36.07 

1969 2.02 0.51 1.14 2.91 1.89 3.74 4.52 2.96 0.91 2.59 2.44 3.95 29.58 

1970 1.61 1.92 3.35 3.09 4.36 4.61 3.89 1.55 2.77 4.80 2.64 3.29 37.88 

1971 2.29 4.04 3.20 0.48 3.87 1.41 6.82 1.23 3.86 0.84 1.94 3.24 33.22 

1972 1.84 3.64 3.68 4.37 1.38 5.08 2.98 1.79 5.42 2.15 4.70 3.04 40.07 

1973 2.03 1.80 3.86 4.69 5.87 3.12 2.16 3.40 3.56 4.45 2.65 2.15 39.74 

1974 3.47 2.10 3.72 3.26 5.35 5.08 3.30 2.93 4.42 1.12 3.06 4.02 41.83 

1975 3.34 4.64 4.62 2.27 1.84 4.58 4.38 7.56 5.06 3.46 1.77 2.90 46.42 

1976 3.25 1.74 4.45 1.24 1.99 3.37 4.72. 1.25 3.30 3.76 0.90 1.81 31.78 

1977 2.06 0.87 4.12 3.26 2.57 2.85 3.38 2.66 3.13 2.44 2.59 3.27 33.20 

1978 6.25 0.54 1.65 2.25 4.26 4.11 2.15 3.65 2.64 3.42 1.62 5.24 37.78 

1979 4.80 3.12 1.32 3.17 4.49 1.73 4.31 6.84 3.60 2.46 2.43 2.29 40.56 

1980 1.56 1.32 5.65 2.94 4.32 4.34 6.76 5.10 1.29 2.42 2.38 1.38 39.46 

1981 0.77 4.20 2.12 4.92 2.04 8.20 3.82 0.98 4.13 1.82 1.50 3.00 37.50 

1982 4.44 1.93 3.52 1.44 3.98 3.05 2.36 1.97 2.80 0.40 3.33 2.79 32.01 

1983 1.19 1.58 3.50 4.33 5.24 4.82 3.32 3.13 2.42 3.67 3.94 4.27 41.41 

1994 1.40 2.05 2.32 3.72 5.22 1.98 3.01 5.15 0.84 3.45 3.14 3.04 35.32 

1985 1.43 1.45 3.37 1.64 5.80 2.26 4.06 2.64 0.28 2.27 11.05 2.26 38.51 

1986 2.49 3.43 1.38 1.94 1.67 5.24 5.66 3.04 2.33 2.83 3.92 3.47 37.40 

1987 2.23 0.71 2.65 5.30 2.41 6.30 2.42 7.86 3.97 0.92 2.02 2.41 39.20 

1988 1.49 3.46 2.56 1.97 2.78 1.26 2.82 2.04 2.34 1.40 2.80 2.17 27.09 

1989 1.99 3.42 5.52 1.43 6.56 10.29 1.62 1.12 4.57 2.04 1.56 2.39 42.51 

1990 3.30 3.31 1.47 3.48 6.19 4.24 6.59 3.59 6.00 3.51 2.05 8.51 52.24 

1991 2.55 1.88 2.92 2.56 3.29 3.82 3.74 1.63 3.45 0.55 1.97 3.66 32.02 

1992 2.13 1.73 3.54 2.30 2.31 0.64 8.71 4.77 2.91 1.47 3.31 2.83 36.65 

1993 2.99 2.92 4.14 3.66 2.85 3.35 2.85 2.44 3.87 2.77 4.30 2.12 38.26 

1994 3.90 2.13 5.00 3.72 2.54 2.91 3.27 7.75 3.59 0.88 3.64 2.01 41.34 

Record 

Mean 2.85 2.46 3.28 3.08 3.38 3.74 3.99 3.25 2.70 2.44 2.48 2.77 36.43



AVERAGE TEMPERATURE (deg. F)

YEAR 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

Record 
Mean 
Max 
Min

29.9 31.1 
37.5 39.3 
22.3 22.9

39.9 
49.0 
30.8

51.0 
61.1 
40.8

61.7 
72.3 
51.1

JAN FEB MAR APR MAY 
28.2 28.4 35.2 49.0 65.9 

23.1 30.3 40.9 47.9 56.1 

32.3 25.6 40.2 52.2 54.3 

23.4 22.2 40.4 51.2 54.7 

26.7 29.5 34.3 51.7 60.2 

20.7 27.7 35.5 52.5 63.9 

23.7 30.4 34.3 46.0 56.6 
29.6 26.5 36.4 48.5 61.8 

29.7 20.8 48.3 49.3 56.4 

34.0 29.9 41.2 51.8 58.3 

32.6 32.1 36.3 44.3 63.0 
23.5 37.2 45.2 50.6 55.6 

11.4 26.9 43.7 50.8 63.0 

22.6 20.9 36.9 51.0 60.2 

21.4 18.0 43.1 49.7 59.1 
26.9 24.2 35.6 48.1 60.3 
20.5 31.4 35.6 51.9 58-4 

20.9 28.4 38.4 45.3 64.7 

30.0 32.6 40.7 47.1 55.8 

23.2 36.4 32.2 49.2 55.3 

22.1 27.7 42.1 55.0 60.6 
28.3 31.3 41.1 53.1 62.0 

28.0 32.6 41.9 50.0 63.0 

26.6 29.0 39.3 49.4 61.4 

35.5 27.8 41.1 47.0 58.0 
36.0 36.9 44.0 51.3 57.7 

29.7 35.4 43.0 54.5 68.7 
30.5 34.3 38.8 51.3 59.1 

35.1 27.8 37.6 50.0 61.9 
21.1 29.5 37.8 53.9 56.7

JUN 
66.9 
70.4 
73.0 
66.9 
69.3 
68.2 
71.4 
63.8 
70.9 
65.2 
67.8 
68.4 
63.8 
69.4 
67.7 
66.2 
68.8 
63.7 
67.8 
69.7 
64.2 
68.3 
70.9 
68.5 
69.0 
68.3 
72.6 
66.0 
68.9 
72.9

JUL 69.9 
75.6 
71.5 
72.4 
72.7 
71.6 
70.2 
71.2 
73.2 
73.1 
72.8 
67.4 
71.8 
73.0 
70.3 
75.0 
72.1 
72.4 
73.0 
68.5 
70.5 
73.3 
75.7 
76.9 
74.1 
71.7 
75.4 
72.4 
75.7 
74.5

PITTSBUMGH, GRTR. PITT. AIRPORT, PENNSYLVANIA 
SEP OCT NOV DEC ANNUAL

AUG 
69.1 
71.1 
68.8 
71.8 
69.7 
71.6 
69.6 
70.6 
73.2 
72.8 
73.0 
65.3 
68.1 
71.4 
69.6 
74.5 
69.7 
68.2 
72.8 
70.8 
69.6 
68.6 
71.8 
75.1 
71.6 
70.5 
74.4 
67.9 
75.4 
70.0

64.7 61.3 
61.1 
64.8 
63.0 
67.9 
68.5 
65.3 
66.5 
62.2 
58.8 
59.9 
64.7 
66.2 
63.4 
67.1 
61.9 
63.4 
64.4 
61.4 
65.3 
66.6 
65.1 
63.5 
64.8 
63.7 
64.6 
63.7 
63.3 
63.8

48.1 50.8 
52.5 
52.2 
52.9 
54.9 
59.5 
48.4 
56.1 
52.4 
53.3 
45.9 
50.5 
49.1 
50.9 
49.5 
49.4 
54.4 
53.0 
58.3 
55.2 
54.2 
47.8 
46.6 
53.3 
55.0 
55.7 
50.1 
51.7 
53.4

41.3 42.8 
36.8 
41.3 
39.2 
42.2 
40.4 
39.3 
44.1 
43.9 
46.3 
33.1 
45.6 
43.0 
44.7 
38.6 
40.3 
44.7 
43.5 
40.2 
47.1 
40.4 
46.2 
414.2 
40.6 
45.5 
41.6 
42.9 
43.0 
47.7

37.5 31.4 
34.8 
27.6 
26.7 
32.1 
38.8 
37.2 
33.3 
32.5 
32.9 
23.9 
31.1 
32.7 
34.6 
28.6 
29.4 
39.9 
25.4 
39.3 
27.4 
33.1 
35.1 
31.9 
19.2 
38.0 
35.3 
33.9 
31.7 
38.2

70.1 74.3 72.5 66.2 54.7 43.1 33.3 52.3 
80.4 84.3 82.4 76.3 64.4 50.9 40.3 61.5 

59.8 64.2 62.5 56.1 44.9 35.3 26.3 43.1

50.4 50.1 
50.3 
49.1 
49.7 
50.7 
50.8 
49.9 
52.5 
51.4 
51.1 
48.0 
49.3 
49.7 
49.4 
49.5 
49.1 
50.4 
50.5 
50.4 
50.6 
51.7 
52.3 
51.0 
50.2 
53.3 
54.2 
50.9 
51.8 
51.6



SNOWFALL (inches) 
SEASON4 JUL AUG

1965-66 
1966-67 
1967-68 
1968-69 

1969-70 
1970-71 
1971-72 
1972-73 
1973-74 

1974-75 
1975-76 
1976-77 

1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1904-05 
1985-86 
1986-87 
1987-88 
1998-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 

Record 
Mean

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

T 

0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

T

SEP 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

T 
0.0 
0.0 
0.0 
0.0 
0.0

OCT 
0.2 
0.0 

T 

T 

0.4 
T 

0.0 
1.8 
0.0 

T 
0.0 

T 
T 

0.0 

T 
T 
T 

T 
0.0 
0.0 
0.0 
0.0 

T 
0.2 
0.2 
0.0 
0.0 
1.3 
8.5 
0.0

NOV DEC JAN 
0.2 1.8 24.6 

5.1 7.8 4.5 

10.1 7.9 15.4 

2.7 13.3 6.5 
7.9 20.6 12.6 

0.1 10.1 12.1 

10.5 0.7 4.9 

6.1 2.9 3.4 

0.8 4.8 4.9 

2.6 21.2 10.1 

1.9 3.8 21.8 
6.6 7.9 26.5 

3.3 9.1 40.2 

2.3 3.2 18.2 
1.1 1.1 7.8 

9.7 6.3 12.5 

0.6 11.5 13.4 
0.1 8.8 3.9 

6.1 10.5 10.8 

1.5 4.8 14.6 

T 15.3 11.1 

1.0 0.9 11.6 

4.1 7.9 5.5 
1.1 4.0 4.2 

1.6 12.5 7.7 

T 4.6 4.8 

2.1 3.1 12.9 

1.5 14.1 2.1 

2.6 10.4 30.1 

0.2 T

PITTSBURGH, GRTR. PITT. AIRPORT, PENNSYLVANIA 
FEB MAR APR MAY JUN TOTAL 

6.9 8.5 2.7 3.1 0.0 48.0 

21.7 20.0 0.5 0.0 0.0 59.6 

6.1 11.0 T 0.0 0.0 50.5 

4.0 3.9 0.0 T 0.0 30.4 

13.0 16.1 0.1 0.0 0.0 70.7 

20.6 16.8 0.2 0.0 0.0 59.9 

24.2 9.8 1.8 0.0 0.0 51.9 

6.1 4.6 1.4 T 0.0 26.3 

2.2 2.3 1.6 T 0.0 16.6 

13.9 9.8 1.1 0.0 0.0 58.7 

3.3 4.3 0.5 0.0 0.0 35.6 

6.4 0.9 1.3 T 0.0 49.6 

5.4 4.0 0.2 0.0 0.0 62.2 

13.7 2.0 1.4 0.0 0.0 40.8 

6.2 7.9 T 0.0 0.0 24.1 

11.9 7.6 T 0.0 0.0 48.0 

3.6 12.2 3.8 0.0 0.0 45.1 

12.0 4.3 1.0 0.0 0.0 30.1 

11.4 10.4 T 0.0 0.0 49.2 

8.1 0.2 7.2 0.0 0.0 36.4 

12.4 4.8 2.7 0.0 0.0 46.3 

1.1 7.3 8.1 0.0 0.0 30.0 

6.9 9.8 0.9 0.0 0.0 35.1 

4.1 7.5 0.6 T 0.0 21.7 

2.5 0.6 3.3 0.0 T 28.4 

3.6 4.2 T 0.0 0.0 17.2 

2.4 10.6 2.8 T 0.0 33.9 

18.5 34.1 0.5 0.0 0.0 72.1 

11.0 13.6 0.6 0.0 0.0 76.8

T 43.4
T T T 0.4 3.3 0.1 11.7 9.3 8.8 1.7 0.1



REFERENCE NOTES 
GENERAL 

T - TRACE AMOUNT.  

BLANK ENTRIES DENOTE MISSING/UNREPORTED DATA.  

I INDICATES A STATION OR INSTRUMENT RELOCATION.  

SEE STATION LOCATION TABLE ON PAGE S.  

SPECIFIC 

PAGE 2 
PM - INCLUDES LAST DAY OF PREVIOUS MONTH 

ASOS - AUTOMATED SURFACE OBSERVING SYSTEM IN 

OPERATION DURING THESE MONTHS.  

PAGE 3 

(a) - LENGTH OF RECORD IN YEARS, ALTHOUGH 

INDIVIDUAL MONTHS MAY BE MISSING.  

0.* OR * - THE VALUE 1 BETWEEN 0.0 AND 0.05 

NORMALS - BASED ON THE 1961-1990 RECORD PERIOD.  

EXTREMES - DATES ARE THE MOST RECENT OCCURRENCE 

wIND DIR.- NUMERALS SHOW TENS OF DEGREES CLOCKWISE 

FROM TRUE NORTH. "00" INDICATES CALM.  

RESULTANT DIRECTIONS ARE GIVEN TO WHOLE DEGREES.  

BOLD VALUES INDICATE EXTREME VALUES WHICH OCCURRED 

AFTER THE ADOS SYSTEM WAS CO*14ISSIONED.  

PAGE 49 
RECORD - PERIOD OF RECORD 
RECORD MEAN PRECIPITATION IS THE MEAN OF ALL DAILY 

PRECIPITATION AMOUNTS DURING THE PERIOD OF RECORD

RECORD MAX(MIN) TEMPERATURE IS THE MEAN OF ALL DAILY 

MAX(MIN) TEMPERATURES DURING THE PERIOD OF RECORD.  

RECORD MEAN TEMPERATURE IS THE SUM OF THE RECORD 

MAX AND RECORD MIN DIVIDED BY 2.  

AVERAGE TEMPERATURE IS THE SUM OF THE MEAN DAILY 

MAX AND MIN TEMPERATURE DIVIDED BY 2.

PITTSBURGH, GRTR. PITT. AIRPORT, PENNSYLVANIA 
EXCEPTIONS 

PAGE 3 

1. TEMPERATURE DATA MAY BE SUSPECT NOVEMBER 1977 

THROUGH JULY 1979 DUE TO INTERMITTENT 
INSTRUMENT MALFUNCTION.  

PAGES 4A, 4B, GA 

RECORD MEANS ARE THROUGH THE CURRENT YEAR, 

BEGINNING IN 1075 FOR TEMPERATURE 
1872 FOR PRECIPITATION 

1953 FOR SNOWFALL



APPENDIX H 

SOUND PRESSURE LEVEL 
TESTING RESULTS



File Name ......... BIN3 

Test Location ..... Moly Corp 

Employee Name ..... L4re: • 

Employee Number...  

Department ........  

Comment Field 1.. .10124 /•i, 

Comment Field 2... f/-•,b :"-t 

Numeric Code #1... #2... #3... #4... #5...  

METROSONICS db-308 SN 3371 V3.0 

REPORT PRINTED 03/04/97 AT 08:32:10 

EXCHANGE RATE ..... 3dB FILTER ..... A WGHT 

DOSE CRITERION .... 90dB RESPONSE.. .SLOW 

PRE-TEST CALIBRATION TIME .... 2/27/97 AT 7:53:29 

PRE-TEST CALIBRATION RANGE... 39.6dB TO 139.6dB 

NO POST-TEST CALIBRATION 

Calibrator Type & Serial #...  

Calibrator Calibration Date..  

-- OVERALL STATISTICS REPORT -

TEST BEGAN.... 2/27/97 AT 8:20:31 

TEST LENGTH... 0 DAYS 7:59:29 

TEST ENDED.... 2/27/97 AT 16:20:01 

TEST INTERRUPTIONS.. .1 

Lav................. 69.8dB 

SEL ............... 114.2dB 

Lmax ............... 97.6dB ON 2/27/97 AT 8:22:26 

Lpk ............... 129.4dB ON 2/27/97 AT 13:49:11 

TIME OVER 115dB.. 0 DAYS 0:00:00.00 

8 HR DOSE (40dB CUTOFF) .......... 0.93% 

B HR PROJ. DOSE (40dB CUTOFF).. 0.93% 

8 HR DOSE (40dB CUTOFF) .......... 0.93% 

8 HR PROJ. DOSE (40dB CUTOFF).. 0.93%



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS: 480 MODE: 

PERIOD LENGTH: 0:01:00 

TIME HISTORY CUTOFF: 40dB 

Ln(1): 10.0% Ln(2): 99.9%

CONTINUOUS

DATE: 2/27/97

INT 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 

35 
36 
37 
38 

39 
40 
41 

42 

43 
44 

45 

46

TIME 
8:20:31 
8:21:31 
8:22:31 
8:23:31 
8:24:31 
8:25:31 
8:26 :31 

8:27:31 
8:28:31 
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Lay 
80.4 
81.1 
70.1 
67.1 
66.0 

69.1 
66.6 

68.2 
67.8 
70.0 

63.7 
67.0 
67.9 
70.4 
69.5 
66.8 
69.7 
70.7 
66.2 
67.6 
69.3 
67.7 
67.4 
69.2 
66.7 
66.4 
67.2 
68.4 
67.0 
68.0 
70.7 

68.4 
68.4 
65.9 
70.3 

68.2 

68.1 

67.8 
69.2 
66.1 
65.9 

65.7 
65.8 
67.3 

68.3 
66.4

LmX 
96.6 
97.6 

78.6 
71.5 
73.6 
74.4 
74.0 

76.9 
72.7 
73.9 

70.6 
70.6 
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72.1 

72.7 
70.7 
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75.0 
74.2 
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72.6 
76.0 
70.5 

71.7 
73.9 
73.6 

72.9 
70.5 
70.3 
70.7 

71.8 
75.6 

71.3

Lpk 
115.0 
112.6 
115.2 
109.9 
113.9 
111.9 

UNR 
UNR 

114.2 
112.6 
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113.0 
114.4 

UNR 
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52 

53 
54 
55 
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57 
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61 
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68 
69 
70 
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74 

75 
76 
77 

78 
79 
80 
81 
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96 
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99 
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104
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9:20:31 
9:21:31 
9:22 :31 
9:23 :31 
9:24 :31 
9:25:31 
9:26:31 
9:27 :31 
9:28:31 
9:29:31 
9:30:31 
9:31:31 
9:32:31 
9:33:31 
9:34 :31 
9:35:31 
9:36:31 
9:37:31 
9:38:31 
9:39:31 
9:40:31 
9:41:31 
9:42:31 
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9:50:31 
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9:52 :31 
9:53:31 
9:54 :31 
9:55:31 
9:56:31 
9:57:31 

9:58:31 
9:59:31 

10:00:31 
10:01:31 

10:02:31 
10:03:31

65.1 
66.3 
66.9 
66.1 
66.7 

68.4 

68.6 
66.9 
68.7 
67.3 
66.6 
67.6 
66.2 
67.9 
65.5 
65.6 
70.1 
74.0 
70.9 
71.7 
73.5 
74 .5 
71.4 
72.7 
70.8 
71.0 
69.9 
66.8 
74.8 

72.9 
69.8 
69.6 
67.8 
67.1 
67.7 
69.6 
66.3 
69.5 
66.6 
64.9 
70.2 
66.8 
67.7 
67.1 
67.3 
69.0 
67.4 
67.2 
66.0 
67.0 
70.4 
69.0 
68.8 
68.0 
69.7 
69.0 
70.5 

68.7

69.4 
69.3 
73.0 
73.8 
70.8 
73.1 
72.0 
73.7 
75.7 
74.2 

72.6 
71.2 
71.0 
72.2 
69.5 
69.7 

78.3 
87.8 
78.5 
74.6 
80.0 
87.8 
79.4 
84.1 
77.9 
75.0 
78.9 
75.3 
82.3 
78.4 
76.1 
72.4 
71.8 
72.4 
72.2 
77.3 

70.5 
74.4 
72.9 
70.4 
79.1 
71.6 
72.2 
72 .0 

75.1 
73.3 

71.4 
75.0 
73.5 
73.8 
77.8 
77.7 

71.6 
80.5 
76.6 
73.6 
80.1 
71.7

109.0 
107.9 

UNR 

113.3 
109.9 
113.3 
110.4 
113.6 
112.3 
110.4 
110.8 
112.6 

UNR 
111.6 

109.9 
UNR 

110.8 
119.6 
118.3 
112.3 
116.8 
117.0 
123.0 
119.8 
118.3 
115.7 
112.6 
110.8 
122.3 
119.8 
118.5 
112.3 
109.9 

UNR 

115.2 
113.9 
111.2 
109.0 
110.4 
109.0 
117.8 
115.0 
115.5 
111.6 

116.8 
111.6 
114.2 
111.2 
112.3 
116.4 
118.3 
116.4 
109.9 
121.7 
119.9 

111.9 
110.8 
112.6

67 
68 
70 
69 
69 
70 
71 
69 
70 
70 
69 

69 
68 
70 
67 
68 
72 
76 
74 
73 
76 
77 
74 
74 
73 
72 
71 
68 
78 
76 
72 
71 
70 
69 
70 
70 
68 
71 
68 
67 
71 

69 
70 
69 
70 
71 
69 
69 
69 

69 
73 
71 

70 

69 
73 

72 
72 
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60 
60 
60 
60 
60 
63 
63 
62 
62 
60 
60 
62 
60 
63 
62 
58 

61 
64 
62 
68 
67 
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63 
66 
64 
65 
65 
62 
67 
64 
62 
65 
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63 
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63 
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59 
61 
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62 
63 
64 

60 
61 
61 
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105 10:04:31 69.9 77.6 116.6 73 63 

106 10:05:31 69.6 71.8 113.6 70 65 

107 10:06:31 70.5 80.2 120.1 74 64 

108 10:07:31 68.1 73.5 115.5 70 62 

109 10:08:31 69.6 75.8 116.8 72 63 

110 10:09:31 68.3 74.5 112.6 70 63 

ill 10:10:31 68.9 75.1 113.9 71 64 

112 10:11:31 69.0 73.2 115.9 70 63 

113 10:12:31 67.7 72.5 111.9 69 62 

114 10:13:31 66.5 73.5 115.5 69 59 

115 10:14:31 65.1 68.5 109.4 67 61 

116 10:15:31 65.1 69.3 107.9 67 62 

117 10:16:31 63.6 68.4 111.9 65 58 

118 10:17:31 69.7 79.2 111.6 70 61 

119 10:18:31 68.1 73.8 110.4 71 60 

120 10:19:31 67.9 71.8 112.3 70 61 

121 10:20:31 68.4 76.3 115.0 70 61 

122 10:21:31 68.7 73.7 114.7 71 64 

123 10:22:31 68.0 73.1 115.2 70 63 

124 10:23:31 67.2 71.0 110.8 69 61 

125 10:24:31 68.0 72.6 113.9 71 61 

126 10:25:31 67.6 71.1 113.3 69 64 

127 10:26:31 67.9 71.8 113.9 70 63 

128 10:27:31 67.0 71.2 113.3 69 62 

129 10:28:31 66.6 70.2 109.9 68 62 

130 10:29:31 66.3 71.0 UNR 69 61 

131 10:30:31 67.2 70.3 113.0 69 62 

132 10:31:31 67.5 72.8 115.5 69 63 

133 10:32:31 66.8 71.0 112.6 69 61 

134 10:33:31 65.7 69.6 UNR 67 61 

135 10:34:31 67.7 75.5 UNR 71 61 

136 10:35:31 65.6 71.4 UNR 67 60 

137 10:36:31 63.5 68.2 UNR 67 58 

138 10:37:31 67.8 71.6 UNR 70 60 

139 10:38:31 61.8 66.3 109.0 63 55 

140 10:39:31 65.4 70.6 110.4 67 59 

141 10:40:31 67.3 72.7 UNR 69 58 

142 10:41:31 66.6 72.1 UNR 69 59 

143 10:42:31 68.0 70.2 UNR 69 63 

144 10:43:31 64.8 69.3 UNR 67 61 

145 10:44:31 66.9 71.9 LUNR 70 61 

146 10:45:31 66.0 72.1 UNR 69 59 

147 10:46:31 64.7 69.0 UNR 66 60 

148 10:47:31 67.9 73.1 UNR 70 62 

149 10:48:31 64.5 70.3 UNR 67 59 

150 10:49:31 65.8 71.9 UNR 69 60 

151 10:50:31 67.3 70.3 UNR 69 62 

152 10:51:31 61.5 66.3 UNR 63 57 

153 10:52:31 67.5 70.9 UTNR 69 58 

154 10:53:31 66.4 73.1 UNR 69 58 

155 10:54:31 68.2 71.1 UNR 70 62 

156 10:55:31 65.3 70.8 UNR 68 59 

157 10:56:31 65.7 70.6 109.0 69 59 

158 10:57:31 67.8 71.0 UNR 70 60 

159 10:58:31 64.2 69.2 UNR 67 58 

160 10:59:31 69.4 77.5 UNR 72 61 

161 11:00:31 65.3 69.4 UNR 67 59 

162 11:01:31 64.6 69.3 UNR 67 60
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11:45:31 
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11:48:31 
11:49:31 
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11:53:31 
11:54 :31 

11: 55:31 
11:56:31 
11:57:31 
11:58:31 
11:59:31

66.7 
64.7 
64.9 
65.8 
68.6 

67.7 
66.6 
64.0 
61.4 
65.8 
68.3 
67.0 
65.7 
65.1 

65.1 
67.5 
68.3 
65.4 
66.5 
62.6 
68.6 
66.1 
67.9 
66.8 
68.3 
69.3 
67.8 
65.1 
68.5 
69.9 
68.2 
65.7 
66.3 
68.1 
67.2 
69.0 
68.2 
66.4 
66.0 
68.1 
65.6 
69.2 
70.2 
70.3 

68.1 
73.3 
73.9 

69.9 
69.3 
69.7 
71.8 
75.0 
72.2 

69.0 
66.5 
65.7 

70.0 
68.2

70.2 
69.3 
70.9 
70.6 
74.6 

72.3 
68.8 
67.8 
65.8 
70.0 
72.1 
72.4 

69.9 
68.5 
70.2 
70.5 
71.8 

69.2 
71.0 
66.4 
71.1 
74.3 
74.0 

72.6 
75.8 

76.7 
73.2 

70.9 
75.7 
75.8 
74.8 

69.2 
70.4 
74.1 
71.5 
77.2 
74.1 
73.6 
72.0 
71.8 
70'. 8 
78.1 
80.7 
73.7 
76.1 
82.3 
81.8 
78.1 
78.4 
78.8 

80.8 
80.5 
80.6 
76.6 

71.9 
69.4 
77.4 
72.4

UNR 
UNR 
UNR 

111.6 
116.4 
119.6 

UNR 
108.4 

UNR 
UNR 
UNR 

UNR 
107.9 

UNR 
UNR 
UNR 
UNR 

108.4 
UNR 
UNR 
UNR 

110.4 
113.6 

UNR 
114.7 
107.9 

111.2 
113.3 
112.6 
114.7 
113.6 
107.9 
109.4 

116.8 
115.0 
113.9 
111.6 
114.7 
113.9 
113.0 
113.6 
115.7 
117.6 
116.2 
116.2 
125.3 
122.3 
117.2 
116.8 
115.5 
122.1 
121.5 
120.6 
119.2 
114.2 

110.8 
120.3 
116.6

69 
67 
67 
69 
72 
69 
68 
66 
62 
68 
70 
70 
68 
67 
67 
69 
70 
68 
70 
65 

70 
68 
70 
68 
71 
73 
69 
67 
71 
72 
71 
68 
68 
70 
69 
70 
70 
69 
68 
70 
68 
71 
73 
72 
70 
77 
77 
71 
71 
72 
74 

78 
76 
71 
69 
67 

73 
70

59 
58 
59 
60 
61 
60 
60 
58 
57 
57 
63 
59 

61 
60 

60 
63 

64 
61 
59 
56 
65 
61 
63 
62 
62 
58 
62 
61 
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64 
61 
61 
62 
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62 
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59 
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65 
63 
62 
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221 12:00:31 69.8 79.9 122.1 71 61 

222 12:01:31 72.6 83.7 125.5 74 65 

223 12:02:31 70.9 78.1 122.6 73 64 

224 12:03:31 69.9 75.1 116.6 72 63 

225 12:04:31 67.4 73.2 113.9 69 61 

226 12:05:31 68.8 75.2 114.7 71 62 

227 12:06:31 70.5 79.3 118.0 74 61 

228 12:07:31 73.7 80.2 123.5 77 66 

229 12:08:31 74.0 83.6 121.5 76 64 

230 12:09:31 68.0 76.1 120.9 70 63 

231 12:10:31 68.8 77.6 119.9 70 65 

232 12:11:31 68.4 77.3 116.4 70 63 

233 12:12:31 67.3 72.8 115.2 70 63 

234 12:13:31 64.2 70.9 111.6 67 59 

235 12:14:31 66.4 72.0 109.9 69 60 

236 12:15:31 65.9 68.8 109.0 67 63 

237 12:16:31 65.7 69.4 UNR 68 62 

238 12:17:31 66.6 72.0 113.3 69 59 

239 12:18:31 71.2 78.9 118.0 74 63 

240 12:19:31 67.9 75.7 116.2 70 61 

241 12:20:31 67.4 72.5 117.2 69 63 

242 12:21:31 70.1 79.3 121.2 74 60 

243 12:22:31 63.9 68.2 111.9 65 60 

244 12:23:31 72.1 80.4 119.2 77 62 

245 12:24:31 70.0 80.2 116.2 73 61 

246 12:25:31 70.2 81.7 119.3 73 61 

247 12:26:31 66.8 71.4 110.8 69 60 

248 12:27:31 77.9 86.8 124.4 81 63 

249 12:28:31 67.9 77.1 115.0 69 61 

250 12:29:31 64.9 69.7 114.4 66 61 

251 12:30:31 65.8 72.5 114.2 68 59 

252 12:31:31 65.1 69.4 110.8 67 57 

253 12:32:31 64.8 68.8 UNR 67 60 

254 12:33:31 70.6 76.9 117.2 73 64 

255 12:34:31 73.3 78.2 117.2 76 65 

256 12:35:31 69.0 77.0 118.3 73 60 

257 12:36:31 66.4 71.7 118.1 69 61 

258 12:37:31 63.8 67.8 110.8 66 59 

259 12:38:31 65.2 68.6 108.4 67 60 

260 12:39:31 72.8 80.1 120.3 77 60 

261 12:40:31 68.6 74.1 ' 114.7 71 61 

262 12:41:31 69.5 77.2 116.8 72 63 

263 12:42:31 75.9 84.7 123.6 79 66 

264 12:43:31 72.8 82.8 120.7 75 64 

265 12:44:31 71.5 80.1 120.1 74 63 

266 12:45:31 74.9 84.1 121.0 79 65 

267 12:46:31 69.2 77.0 119.0 72 61 

268 12:47:31 76.2 85.0 123.1 80 66 

269 12:48:31 75.9 83.3 121.5 79 66 

270 12:49:31 73.9 82.7 120.3 77 66 

271 12:50:31 72.1 79.9 122.0 76 64 

272 12:51:31 70.6 81.9 120.6 73 61 

273 12:52:31 74.8 86.0 125.3 76 63 

274 12:53:31 67.6 78.3 112.3 69 61 

275 12:54:31 69.8 75.6 117.2 72 65 

276 12:55:31 68.6 79.7 118.3 69 60 

277 12:56:31 69.9 79.3 120.5 72 64 

278 12:57:31 73.3 84.9 124.4 78 61



279 12:58:31 68.6 78.2 116.2 71 60 

280 12:59:31 66.7 71.3 113.0 69 62 

281 13:00:31 67.8 74.0 113.3 71 60 

282 13:01:31 73.1 80.5 122.9 77 61 

283 13:02:31 75.1 89.3 125.9 77 61 

284 13:03:31 76.4 86.6 124.3 79 66 

285 13:04:31 73.8 82.3 122.4 78 61 

286 13:05:31 79.7 89.0 124.6 83 68 

287 13:06:31 77.3 87.6 123.7 81 66 

288 13:07:31 76.1 83.0 122.6 79 64 

289 13:08:31 77.4 90.3 126.4 79 66 

290 13:09:31 70.2 77.6 120.6 73 63 

291 13:10:31 70.6 77.6 117.4 74 61 

292 13:11:31 74.4 84.1 122.5 78 61 

293 13:12:31 76.7 85.0 125.7 81 63 

294 13:13:31 71.2 79.7 118.1 73 63 

295 13:14:31 76.3 85.6 122.7 80 67 

296 13:15:31 70.1 76.3 115.5 72 65 

297 13:16:31 70.7 79.3 120.9 73 62 

298 13:17:31 70.7 80.9 120.9 73 62 

299 13:18:31 75.5 84.5 123.2 79 66 

300 13:19:31 75.2 84.0 122.1 79 66 

301 13:20:31 67.8 71.5 111.9 70 63 

302 13:21:31 73.6 83.4 123.8 78 61 

303 13:22:31 71.7 79.6 119.6 74 64 

304 13:23:31 68.6 74.6 116.2 71 62 

305 13:24:31 69.7 81.1 118.8 72 61 

306 13:25:31 65.9 69.5 108.4 68 61 

307 13:26:31 66.1 70.8 UNR 69 62 

308 13:27:31 65.4 72.7 113.6 67 59 

309 13:28:31 66.3 71.8 115.9 69 60 

310 13:29:31 65.6 71.1 112.3 68 58 

311 13:30:31 64.6 68.4 UNR 67 59 

312 13:31:31 66.8 71.1 UNR 69 60 

313 13:32:31 72.2 85.0 120.3 73 64 

314 13:33:31 67.6 73.8 112.3 71 60 

315 13:34:31 68.0 74.3 113.3 70 62 

316 13:35:31 65.3 71.4 108.4 67 60 

317 13:36:31 67.0 74.4 UNR 69 60 

318 13:37:31 65.7 72.7 112.6 69 59 

319 13:38:31 64.3 68.6 109.0 66 58 

320 13:39:31 66.4 72.7 111.9 69 61 

321 13:40:31 67.9 73.6 115.5 70 61 

322 13:41:31 65.3 68.6 107.9 67 61 

323 13:42:31 64.1 68.9 UNR 66 59 

324 13:43:31 64.7 69.1 108.4 67 60 

325 13:44:31 67.8 72.1 111.9 70 61 

326 13:45:31 64.3 69.9 UNR 66 60 

327 13:46:31 63.8 69.3 111.6 67 59 

328 13:47:31 67.7 73.8 113.3 70 60 

329 13:48:31 81.0 92.7 129.4 84 64 

330 13:49:31 68.9 77.5 118.5 71 61 

331 13:50:31 70.5 79.3 122.9 74 64 

332 13:51:31 73.0 82.9 122.7 76 64 

333 13:52:31 69.0 81.2 119.5 70 62 

334 13:53:31 76.3 84.6 123.7 78 66 

335 13:54:31 67.6 74.9 117.2 71 59 

336 13:55:31 71.9 80.2 118.1 75 64



337 
338 

339 
340 
341 
342 
343 
344 
345 
346 

347 
348 
349 
350 
351 

352 
353 
354 
355 
356 

357 
358 

359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 

373 
374 
375 
376 

377 
378 

379 
380 
381 
382 
383 
384 

385 
386 
387 

388 
389 
390 

391 
392 

393

13:56:31 
13:57:31 
13:58:31 
13:59:31 
14:00:31 
14:01:31 
14:02:31 
14:03:31 
14:04:31 
14:05:31 
14:06:31 

14:07:31 
14 :08:31 
14:09:31 
14:10:31 
14 :11:31 
14:12:31 
14:13:31 
14:14:31 
14:15:31 
14:16:31 
14:17:31 
14 :18:31 
14:19:31 
14:20:31 
14:21:31 
14:22:31 
14:23:31 
14:24:31 
14:25:31 
14:26:31 
14:27:31 
14:28:31 
14:29:31 
14:30:31 
14 :31:31 

14 :32:31 

14:33:31 
14 :34:31 
14:35:31 

14:36:31 
14:37:31 
14:38:31 
14:39:31 

14:40:31 
14:41:31 
14:42:31 
14:43:31 
14:44:31 
14:45:31 

14:46:31 

14:47:31 
14:48:31 

14:49:31 

14 :50:31 
14:51:31 
14:52:31

394 14:53:31

69.6 76.8 116.2 

72.0 80.3 119.5 

70.0 76.8 117.6 

70.9 79.0 114.7 

68.8 77.5 109.4 

69.1 81.4 118.8 

68.9 74.8 113.6 

68.8 74.9 110.8 

73.1 83.0 119.8 

67.8 75.1 111.6 

69.4 77.3 115.9 

73.3 80.7 123.5 

76.9 91.8 127.3 

72.3 80.2 120.2 

74.1 82.4 120.9 

72.7 82.8 119.3 

69.0 77.0 116.8 

72.6 79.5 119.3 

72.3 81.2 121.0 

65.1 68.4 UNR 

65.9 73.0 UNR 

67.9 75.4 110.8 

66.1 71.5 113.6 

65.6 69.8 107.9 

68.0 78.8 117.6 

68.8 75.0 111.9 

69.7 80.5 121.0 

70.7 82.1 119.0 

72.0 82.0 122.3 

67.7 74.8 113.9 

64.4 73.2 114.7 

67.5 72.6 112.3 

71.1 84.0 123.4 

72.6 82.2 121.4 

71.7 76.8 118.5 

67.4 75.0 115.9 

67.0 76.0 111.2 

66.3 73.7 111.6 

64.5 68.9 UNR 

66.7 72.7 114.7 

67.9 76.9 ' 114.7 

72.4 81.9 122.2 

67.7 76.3 119.6 

64.2 69.0 111.6 

65.2 72.0 116.4 

67.6 75.9 UNR 

66.7 69.8 UNR 

62.9 66.8 UNR 

65.0 69.5 111.2 

64.0 68.3 109.0 

65.6 72.6 111.2 

66.2 72.8 110.4 

69.3 75.5 114.7 

68.8 76.9 116.8 

66.9 74.2 114.7 

65.8 70.3 111.9 

66.2 69.8 107.9 

69.3 79.9 119.9

72 
75 
73 
76 
71 
72 
71 

71 
77 
70 
72 
76 

80 
74 
77 
75 
72 

77 
75 
66 
69 
70 
68 
68 
70 
71 
71 
73 
75 
72 
67 
70 
73 
76 
75 
70 
70 
69 
66 
69 

71 
77 

71 
66 

68 
69 
68 
64 
67 
66 

68 
69 

72 
73 

69 

68 
68 
70

61 
62 
63 
62 
59 
60 
63 

64 
62 
60 
61 
65 
64 

64 
64 
63 
62 
62 
63 
61 

58 
61 

61 
60 
58 
62 
60 
62 
63 
60 
58 
60 
64 

64 
65 
60 
60 
60 
60 
60 
59 
64 

60 
60 
60 
61 
61 
58 
59 
57 

58 
60 

62 
59 

61 

61 
60 

63



395 14:54:31 65.4 72.5 UNR 70 57 

396 14:55:31 64.9 74.5 UNR 67 58 

397 14:56:31 64.2 70.2 109.9 68 58 

398 14:57:31 65.1 70.3 111.2 68 58 

399 14:58:31 65.7 70.9 115.2 69 58 

400 14:59:31 67.9 73.5 114.4 70 60 

401 15:00:31 64.4 71.1 109.9 68 58 

402 15:01:31 70.5 77.9 121.7 73 61 

403 15:02:31 67.8 76.5 118.1 70 61 

404 15:03:31 66.7 71.7 113.0 69 59 

405 15:04:31 66.7 76.2 114.7 70 58 

406 15:05:31 66.8 70.2 109.9 69 61 

407 15:06:31 69.5 76.2 114.4 73 62 

408 15:07:31 70.5 78.3 117.2 73 61 

409 15:08:31 64.9 69.0 107.9 67 61 

410 15:09:31 69.5 75.9 117.2 72 61 

411 15:10:31 66.1 70.9 113.9 68 61 

412 15:11:31 66.6 75.9 117.2 69 59 

413 15:12:31 67.9 76.3 113.0 71 61 

414 15:13:31 65.7 69.2 UNR 67 60 

415 15:14:31 65.4 72.2 UNR 67 60 

416 15:15:31 68.1 78.1 UNR 69 60 

417 15:16:31 67.6 72.7 114.2 71 61 

418 15:17:31 66.8 72.1 115.0 70 61 

419 15:18:31 69.7 76.3 120.6 74 62 

420 15:19:31 66.0 70.2 UNR 68 61 

421 15:20:31 65.5 69.7 UNR 67 62 

422 15:21:31 66.3 71.0 UNR 68 61 

423 15:22:31 67.5 72.8 107.9 70 62 

424 15:23:31 67.3 74.3 110.8 69 61 

425 15:24:31 69.2 78.5 119.0 72 62 

426 15:25:31 65.4 73.5 UNR 68 58 

427 15:26:31 66.3 71.3 109.4 68 61 

428 15:27:31 65.5 69.6 107.9 67 60 

429 15:28:31 66.9 72.7 117.4 69 61 

430 15:29:31 71.4 76.2 117.6 73 66 

431 15:30:31 71.6 78.5 116.2 75 62 

432 15:31:31 67.4 73.0 112.3 69 62 

433 15:32:31 66.4 71.7 111.9 69 60 

434 15:33:31 65.9 71.9 108.4 68 61 

435 15:34:31 64.8 6R.9 109.4 67 60 

436 15:35:31 65.4 69.4 109.4 67 61 

437 15:36:31 65.5 70.8 112.3 68 60 

438 15:37:31 66.1 74.1 113.3 69 60 

439 15:38:31 69.2 76.0 115.0 73 62 

440 15:39:31 65.7 72.5 110.8 69 58 

441 15:40:31 66.4 72.0 110.8 68 59 

442 15:41:31 65.3 69.4 108.4 68 59 

443 15:42:31 66.2 70.4 UNR 69 60 

444 15:43:31 65.7 68.4 110.8 67 62 

445 15:44:31 62.7 68.3 UNR 64 58 

446 15:45:31 64.1 67.7 UNR 66 60 

447 15:46:31 65.3 69.3 110.8 66 62 

448 15:47:31 65.9 72.2 111.9 68 60 

449 15:48:31 64.2 70.0 UtNR 68 56 

450 15:49:31 66.1 69.7 111.9 68 62 

451 15:50:31 65.3 68.2 UNR 67 61 

452 15:51:31 66.0 69.4 107.9 67 61



69.5 78.9 111.9

454 
455 
456 
457 
458 

459 
460 

461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480

15:53:31 
15:54:31 
15:55:31 
15:56:31 

15:57:31 
15:58:31 
15:59:31 
16:00:31 
16:01:31 
16:02:31 
16:03:31 
16:04:31 
16:05:31 

16:06:31 
16:07:31 
16:08:31 
16:09:31 
16:10:31 
16:11:31 
16:12:31 
16:13:31 
16:14:31 
16:15:31 
16:16:31 
16:17:31 
16:18:31 
16:19:31

67.3 
65.4 
66.3 
67.1 
71.1 
66.7 
66.1 
67.3 
66.6 
70.1 
71.2 
68.0 
66.7 
68.6 
69.8 
71.6 
66.1 
66.3 
65.7 
65.9 
67.0 
66.5 
65.9 
70.0 
66.0 
65.1 
67.1

78.6 
74 .8 

73.7 
75.2 
78.4 
74.5 

70.9 
72.2 
74.5 
75.5 
78.5 
74.6 

76.0 
72.3 

76.3 
79.5 
70.5 
70.4 
69.0 
71.0 
71.0 
77.1 
74.8 
79.1 
70.7 
70.4 
76.6

115.9 
112.3 
111.6 
113 .9 

111.6 
114.2 
110.8 
110.4 
111.9 
115.7 
117.8 
112.6 

UNR 

114.2 

119.3 
117.2 
107.9 

UNR 
UNR 

111.2 
110.8 
114.2 
110.8 
117.4 
112.3 
107.9 
117.4

71 61
70 
67 
68 
69 
74 
70 
68 
70 

68 
72 
74 
71 

68 
71 
72 
75 
68 
68 
67 
68 

69 
68 
68 
73 
68 
67 
69

59 
58 
62 
61 

62 
58 
60 
61 
60 
64 
64 
62 

60 
61 

63 
62 
61 

60 
62 
61 
61 
61 
61 
61 
61 
61 
61

453 15: 52:3 1



-- AMPLITUDE DISTRIBUTION REPORT --

TOTAL SAMPLES = 

dB SAMPLES

460315

% OF TOTAL

55 
56 

57 
58 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

75 
76 
77 

78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97

1 .  
47 

454 
1075 + 
2990 * 

8625 * 

15608 *** 

27072 * 

38094 * 

45582 ********* 
48180 ***** 

51168 * 

49656 ********* 

44297 * 
36055 * 

27303 * 
18023 * 

12524 * 

8610 ** 

6280 * 

4945 * 

3749 * 

2908 * 
2158 + 

1543 + 

1090 + 

800 + 

520 + 

321 
210 
114 

77 
45 
43 

38 
26 
27 
15 

6 
10 

12 

11 

3

0.00 
0.01 

0.10 
0.23 
0.65 
1.87 
3.39 
5.88 

8.28 
9.90 

10.47 

11.12 

10.79 
9.62 
7.83 
5.93 
3.92 
2.72 

1.87 
1.36 
1.07 
0.81 
0.63 
0.47 
0.34 
0.24 
0.17 

0.11 

0.07 
0.05 

0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00



Ln( 0.0) = 97dB 

Ln(10.0) = 72dB 

Ln(50.0) = 66dB 

Ln(99.9) = 57dB 

NO 40.OdB 40.OdB 

CUTOFF CUTOFF CUTOFF 

Leq 69.3clB 69.3dB 69.3dB 

Ldod 68.4dB 68.4dB 68.4dB 

Losha 6B.OdB 68.0dB 68.OdB 

Leq(6) 67.7dB 67.7dB 67.7dB



File Name ......... BIN4 

Test Location ..... Moly Corp 

Employee Name ..... O -• 

Employee Number...  

Department ........  

Comment Field 1...12667/"' 

Comment Field 2... 4 & t'j 

Numeric Code #1... #2... #3... #4... #5...  

METROSONICS db-308 SN 3421 V3.0 

REPORT PRINTED 03/04/97 AT 08:32:27 

EXCHANGE RATE ..... 3dB FILTER ..... A WGHT 

DOSE CRITERION .... 90dB RESPONSE.. .SLOW 

PRE-TEST CALIBRATION TIME .... 2/27/97 AT 7:46:21 

PRE-TEST CALIBRATION RANGE... 41.9dB TO 141.9dB 

NO POST-TEST CALIBRATION 

Calibrator Type & Serial #...  

Calibrator Calibration Date..  

-- OVERALL STATISTICS REPORT -

TEST BEGAN .... 2/27/97 AT 8:42:06 

TEST LENGTH... 0 DAYS 8:00:23 

TEST ENDED .... 2/27/97 AT 16:42:29 

TEST INTERRUPTIONS... 1 

Lay................. 62.8dB 

SEL ............... 107.3dB 

Lmax ............... 93.4dB ON 2/27/97 AT 8:42:08 

Lpk ............... 123.0dB ON 2/27/97 AT 9:28:38 

TIME OVER 115dB.. 0 DAYS 0:00:00.00 

B HR DOSE (40dB CUTOFF) .......... 0.18% 

8 HR DOSE (40dB CUTOFF) .......... 0.18%



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS: 481 MODE: 

PERIOD LENGTH: 0:01:00 

TIME HISTORY CUTOFF: 40dB 

Ln(l): 10.0% Ln(2): 99.9% 

DATE: 2/27/97

INT 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 

39 
40 

41 
42 

43 
44 

45

TIME 

8:42:06 
8:43:06 
8 :44 :06 

8:45:06 
8:46:06 
8:47:06 

8:48:06 
8:49:06 
8 :50:06 
8 :51 :06 
8 :52 :06 
8 :53 :06 
8 : 54 :06 

8:55:06 
8 :56 :06 

8 :57 :06 

8 :58 :06 

8:59:06 
9:00:06 
9:01:06 
9:02 :06 

9:03 :06 

9:04 :06 

9:05:06 
9:06 :06 
9:07 :06 

9:08:06 
9:09:06 
9:10:06 
9:11:06 
9:12:06 
9:13 :06 

9:14 :06 

9:15:06 
9:16 :06 

9:17 :06 

9:18:06 
9:19:06 
9:20:06 
9:21:06 
9:22 :06 

9:23:06 

9:24: 06 

9 :25 :06 

9:26 :06

46 9:27:06

Lay 
76.8 
61.9 
67.7 
60.5 
58.2 
63.8 
57.8 
60.7 
62.8 
62.8 
63.1 
65.6 
59.7 
59.0 
57.8 
58.2 
58.5 
55.8 
57.2 
58.0 
56.5 
59.3 

61.9 
56.2 

66.3 
63.5 
63.7 
59.2 

64.6 
60.0 
66.9 

60.9 
58.9 
56.9 
66.0 

60.5 
55.7 
57.8 

62.0 
59.9 

56 .8 

56.2 
66.1 
68.2 
71.0 

70.2

CONTINUOUS

Lmx 
93.4 

69.3 
77.9 

71.4 
63.1 
72.2 

61.6 
65.0 
71.2 
70.6 
70.9 
72.5 
64.9 
65.1 
63.9 
61.6 
62.9 
58.7 
61.5 
66.7 
66.9 
69.1 
69.7 
60.7 
76.7 
73.7 
74.0 

64.5 
73.9 

64.8 
75.2 

67.0 
67.2 
61.7 
73.6 

66.3 
61.9 
61.1 

69.2 
65.5 

61.1 
60.1 
73.9 

76.5 
83.3 
78.9

Lpk 
UNR 

113.9 
121.5 
113.9 

UNR 
111.7 

UNR 
UNR 

111.3 
117.5 
112.7 
114.2 

UNR 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

111.3 
113.9 

UNR 
115.3 
111.7 
116.5 

UNR 
114.6 

UNR 
114.9 
110.2 

UNR 
UNR 

113.9 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

115.9 
118.2 
121.5 
121.8

Li 
70 

64 
72 
63 

60 
67 
59 
62 
65 
66 
65 
69 
61 
61 
60 
59 
61 
57 
58 
59 
57 
61 
65 
58 

71 
68 
68 
61 

68 
62 
71 

64 
60 
59 
70 
63 
58 

59 
64 
62 
58 

5B 
70 
71 

74 
74

L2 
56 

53 
55 
51 
53 
56 

53 
55 
57 
56 
56 
54 
56 
54 
53 
55 
53 
52 
54 
54 
52 
51 
55 
53 
54 
54 
56 
53 
55 
55 
54 
54 
53 
51 

53 
52 
51 
52 
55 
54 

53 
52 

55 

61 

57 
61



47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

57 
58 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 

87 
88 
89 
90 
91 
92 
93 
94 
95 
96 

97 
98 

99 
100 
101 
102 
103 
104

9:28:06 
9:29:06 
9:30:06 
9:31:06 
9:32 :06 
9:33:06 

9:34 :06 
9:35:06 
9:36:06 

9:37 :06 
9:38 :06 
9:39:06 
9:40:06 
9:41:06 
9:42:06 
9:43:06 
9:44 :06 
9:45:06 
9:46 :06 
9:47:06 
9:48:06 
9:49:06 
9:50:06 
9: 51 :06 
9 :52 :06 
9: 53 :06 
9:54 :06 
9:55:06 
9: 56:06 
9:57:06 
9:58 :06 
9:59:06 

10:00:06 
10:01:06 
10:02:06 
10: 03 :06 
10:04 :06 
10:05:06 
10:06:06 
10:07:06 
10 :08 :06 
10:09:06 
10:10:06 
10:11:06 
10:12:06 
10:13 :06 
10:14 :06 
10:15:06 
10:16 :06 
10:17:06 

10:18:06 
10:19:06 
10:20:06 
10:21:06 
10 :22 :06 
10:23:06 
10:24 :06 
10:25:06

71.6 
69.9 
69.9 
62.6 
69.3 
63.3 
64.0 
62.7 
59.6 
60.2 
58.5 
59.3 
61.9 
61.8 
58.2 
56.9 
61.9 
59.6 
60.3 
55.9 
66.1 
66.3 
59.8 
56.0 
58.0 
55.4 
55.4 
56.2 
61. B 
63.3 
71.6 
57.3 
61.2 
58.1 
63.4 
62.0 
64.4 
59.8 
58.7 
61.1 
63.2 
62.0 
57.6 
58.6 
57.9 
54.4 
55.9 
58.6 

58.7 
57.8 
59.9 

63.2 

60.8 
58.8 
55.4 

56.2 
56. 5 
54.3

79.7 
79.5 
80.5 
69.9 
78.4 
71.5 
71.8 
70.0 
65.5 
68.6 
64.1 
69.6 
71.8 
70.9 

65.7 
60.6 
68.9 
65.9 
66.8 
60.3 
79.9 
76.5 
64.7 
61.5 
64 .3 
61.3 
59.8 

60.9 
74.8 
77.0 
79.7 
63.6 
69.0 
61.3 
69.7 
72.1 
77.9 

67.5 
65.5 
70.7 
75'. 7 

66.4 
63.0 
63.5 
61.7 
58.1 
60.4 
65.2 
65.1 
61.8 
68.2 
69.7 
68.3 
66.6 
58. 9 
61.6 
59.7 
59.4

123 .0 
116.2 
119.3 
111.3 

117.8 
111.7 
112.7 

UNR 
UNR 

110.2 
110.2 

UNR 
113.1 
111.7 

UNR 
UNR 

112.2 
111.3 
110.7 

UNR 
116.5 
114.9 

UNR 
110.7 

UNR 
UNR 
UNR 
UNR 

112.7 
115.6 
122 .1 

UNR 
112.2 

UNR 
112.7 
112.7 
122.2 

UNR 

UNR 
112.2 
116.7 

UNR 
UNR 

111.7 

UNR 
UNR 

UNR 
UNR 
UNR 
UNR 

111.3 
110.7 
110.2 
114.9 

UNR 
UNR 
UNR 
UNR

76 
74 
74 
66 
74 
67 
67 
66 
61 
63 
61 
61 
66 
65 
60 
59 
66 
62 

64 
58 
69 
70 
62 
57 
60 
57 
57 
57 
63 
59 
76 
60 
66 
59 
66 
66 
68 
62 
61 
63 

63 
64 
60 
61 
60 
55 
58 
62 
61 
60 
63 
66 
64 
60 
57 
58 
58 

55

59 
59 
57 
54 
55 
56 
56 
55 
53 
54 
52 
52 
51 

54 
53 
52 
53 
53 
51 
51 
51 

55 
53 
51 
5o 
51 
50 
50 
53 
54 
57 
51 
51 
54 
57 
51 
53 
52 
52 
55 

54 
56 
51 
51 
53 
50 
52 
51 
54 
53 
52 

55 
54 
53 
52 
51 
53 
50



105 10:26:06 56.4 60.1 UNR 58 51 

106 10:27:06 55.3 61.9 UNR 57 50 

107 10:28:06 54.9 58.4 UNR 57 50 

108 10:29:06 58.5 65.6 UNR 61 52 

109 10:30:06 55.9 59.5 UNR 57 52 

110 10:31:06 55.5 63.9 UNR 58 50 

ill 10:32:06 54.6 60.1 UNR 56 51 

112 10:33:06 55.1 58.9 UNR 58 50 

113 10:34:06 55.3 59.3 UNR 57 52 

114 10:35:06 59.4 70.1 UNR 62 53 

115 10:36:06 54.3 57.7 UNR 56 51 

116 10:37:06 53.6 57.1 UNR 55 48 

117 10:38:06 52.9 60.6 UNR 56 47 

118 10:39:06 53.7 57.7 UNR 55 49 

119 10:40:06 53.8 57.9 UTNR 55 50 

120 10:41:06 56.0 59.2 UNR 57 52 

121 10:42:06 56.1 59.6 UNR 58 51 

122 10:43:06 54.2 56.9 UNR 55 51 

123 10:44:06 54.4 59.1 UNR 56 49 

124 10:45:06 52.6 56.1 UNR 55 48 

125 10:46:06 52.0 54.3 UNR 53 49 

126 10:47:06 53.8 58.4 UNR 55 50 

127 10:48:06 53.7 58.0 UNR 55 50 

128 10:49:06 54.3 58.0 UNR 56 51 

129 10:50:06 52.3 54.7 UNR 54 48 

130 10:51:06 53.5 59.3 UNR 55 49 

131 10:52:06 53.0 56.1 UNR 54 48 

132 10:53:06 61.2 71.9 UNR 65 49 

133 10:54:06 60.3 75.5 111.7 60 52 

134 10:55:06 54.6 59.0 UNR 56 51 

135 10:56:06 56.1 59.5 UNR 58 51 

136 10:57:06 55.0 58.0 UTNR 56 51 

137 10:58:06 55.4 61.3 UNR 59 50 

138 10:59:06 57.0 62.8 UNR 58 53 

139 11:00:06 56.5 59.6 UNR 58 53 

140 11:01:06 56.2 58.3 UNR 57 51 

141 11:02:06 53.6 58.5 UNR 55 49 

142 11:03:06 55.3 58.8 UNR 57 51 

143 11:04:06 57.2 61.1 UNR 60 52 

144 11:05:06 56.9 63.7 UNR 61 49 

145 11:06:06 55.9 60.4 UNR 58 50 

146 11:07:06 58.3 63.6 UNR 60 53 

147 11:08:06 55.8 59.5 UNR 57 51 

148 11:09:06 51.8 55.1 UNR 53 49 

149 11:10:06 54.3 59.1 UNR 57 50 

150 11:11:06 56.4 59.0 UNR 57 53 

151 11:12:06 55.8 59.2 UNR 57 51 

152 11:13:06 57.5 61.1 UNR 59 52 

153 11:14:06 55.4 58.8 UNR 57 52 

154 11:15:06 554 58.4 UNR 57 52 

155 11:16:06 56.3 59.5 UNR 58 52 

156 11:17:06 56.3 5B.9 UNR 58 52 

157 11:18:06 55.9 59.7 UNR 57 51 

158 11:19:06 56.5 61.9 UNR 58 52 

159 11:20:06 54.6 59.5 UNR 58 49 

160 11:21:06 57.2 60.5 UNR 59 50 

161 11:22:06 60.4 69.5 115.9 63 54 

162 11:23:06 57.3 66.0 UNR 59 52



163 11:24:06 54.5 66.b Uirtu= 

164 11:25:06 56.1 64.8 UNR 57 52 

165 11:26:06 57.2 66.5 113.5 61 50 

166 11:27:06 53.7 60.5 UNR 55 50 

167 11:28:06 57.5 63.1 UNR 60 52 

168 11:29:06 62.5 69.7 115.3 66 54 

169 11:30:06 63.0 72.0 112.2 67 55 

170 11:31:06 58.8 64.4 UNR 61 54 

171 11:32:06 56.0 60.3 UNR 58 52 

172 11:33:06 57.2 61.3 UNR 59 52 

173 11:34:06 60.8 69.1 112.2 65 53 

174 11:35:06 59.1 70.8 UNR 58 51 

175 11:36:06 57.9 68.7 UNR 58 53 

176 11:37:06 55.8 60.1 UNR 57 52 

177 11:38:06 54.9 60.8 UNR 56 52 

178 11:39:06 59.3 66.9 114.9 63 52 

179 11:40:06 54.5 56.5 UNR 55 51 

180 11:41:06 57.8 67.3 112.7 59 53 

181 11:42:06 67.9 77.4 119.3 71 55 

182 11:43:06 61.2 66.8 UNR 64 55 

183 11:44:06 64.4 73.6 116.7 68 56 

184 11:45:06 65.9 71.0 113.9 68 60 

185 11:46:06 69.9 77.6 118.9 73 60 

186 11:47:06 65.6 74.3 115.3 70 54 

187 11:48:06 64.3 73.1 114.2 68 55 

188 11:49:06 62.0 68.9 114.2 65 55 

189 11:50:06 60.9 67.4 112.2 64 56 

190 11:51:06 59.4 65.4 110.7 62 55 

191 11:52:06 69.2 77.5 118.7 72 59 

192 11:53:06 64.4 71.0 113.5 66 57 

193 11:54:06 62.5 70.0 UNR 66 53 

194 11:55:06 64.5 74.4 116.2 68 56 

195 11:56:06 61.6 69.2 114.6 66 53 

196 11:57:06 64.0 72.9 119.3 66 53 

197 11:58:06 63.0 72.6 113.5 68 55 

198 11:59:06 67.1 75.4 118.5 71 57 

199 12:00:06 60.5 67.8 UNR 63 55 

200 12:01:06 60.2 66.2 111.3 63 54 

201 12:02:06 60.6 66.9 114.2 63 53 

202 12:03:06 63.6 72.4 113.1 68 52 

203 12:04:06 65.3 74'.9 118.7 67 57 

204 12:05:06 63.5 72.2 114.6 66 54 

205 12:06:06 58.1 64.3 110.2 60 53 

206 12:07:06 57.5 66.7 110.2 61 53 

207 12:08:06 63.0 69.2 111.3 66 56 

208 12:09:06 60.9 68.0 110.2 63 55 

209 12:10:06 58.3 64.7 UNR 61 54 

210 12:11:06 59.2 68.9 111.3 59 53 

211 12:12:06 54.5 57.9 UNR 55 52 

212 12:13:06 55.2 60.4 UNR 57 51 

213 12:14:06 58.1 62.7 UNR 60 54 

214 12:15:06 56.2 60.8 UNR 57 53 

215 12:16:06 60.0 67.6 110.7 64 54 

216 12:17:06 61.5 65.1 111.7 63 56 

217 12:18:06 63.4 72.8 113.9 67 53 

218 12:19:06 64.6 73.3 117.5 68 56 

219 12:20:06 65.6 74.5 117.8 70 56 

220 12:21:06 59.7 69.6 114.6 63 51

cC c n



221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 

250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 

268 

269 
270 
271 
272 
273 

274 
275 

276 
277 

278

12 :22:06 
12:23:06 
12:24 :06 
12:25:06 
12:26:06 
12:27:06 
12 :28 :06 
12:29:06 

12:30:06 
12 :31:06 
12:32:06 
12:33:06 
12:34 :06 
12:35:06 
12 :36:06 
12 :37:06 
12:38:06 
12:39:06 
12:40:06 
12:41:06 
12:42:06 
12:43:06 
12:44 :06 
12:45:06 
12 :46 :06 
12:47:06 
12 :48:06 
12:49:06 
12 :50:06 
12:51:06 
12:52:06 
12: 53 :06 
12:54 :06 
12:55:06 
12 :56 :06 
12 :57:06 
12 :58:06 
12:59:06 
13:00:06 
13:01:06 
13:02:06 
13 :03 :06 
13 :04 :06 
13 :05:06 
13 :06 :06 
13 :07:06 
13 :08 :06 
13:09:06 
13 :10:06 

13:11:06 
13 :12:06 

13 :13:06 
13 :14:06 

13:15:06 
13:16 :06 

13:17:06 
13:18:06 
13:19:06

54.6 
55.3 
53.2 
63.7 
62.2 
62.4 
59.1 
55.0 
55.6 
56.7 
59.2 
59.5 
61.2 
64.9 
56.6 
55.5 

60.8 
69.8 

65.2 
65.8 
58.9 
60.8 
64.2 
69.2 
74.1 
68.3 
68.3 
68.9 
62.0 
66 .6 
59.1 
65.6 
59.6 
68.0 
67.3 
67.3 
61.9 
57.8 
58.1 
58.2 
60.8 
60.0 
68.9 
68.9 
65.2 
62.8 
60.1 
58 .3 
60.5 
63.2 
67.2 
69.7 
63.9 
65.3 
64.9 

59.9 
66.2 

61.2

56.5 
57.9 
56.1 
77.7 
68.5 
71.3 

66.3 
61.3 

61.4 
66.4 
71.9 
66.5 
70.0 
72.5 
64.5 
61.6 
74. 1 
79.1 
76.2 
76.5 
62.8 
67.5 
70.0 
80.1 
82.9 
76.2 
74.5 
76.9 
68.7 
75.4 
71.2 
72.8 
67.1 
73.1 
73.6 
79.7 
70.7 
61.7 
65.2 
64.0 
68.4 
64.9 
77.8 
76.1 
74.0 
70.8 
63.9 
65.9 
69.4 
71.3 
77.1 

79.9 
70.1 
73.5 

73.9 

66.0 
74.0 
69.1

UNR 
UNR 
UNR 

119.1 
114.9 
117.0 

UNR 
UNR 

111.7 
110.2 
114.6 

110.7 
117.5 

115.6 
110.2 

UNR 
115.9 
119.5 

115.6 
116 .5 

UNR 
113.1 
114.2 
121.9 
122.6 
119.7 
117.8 
117.8 
113.9 
118.0 

UNR 
112.7 
112.7 
116.5 
114.6 
118.9 
114.9 

UNR 
112.2 

UNR 
114.9 

UNR 
118.5 
120.6 
114.2 

113.5 
UNR 

111.7 
112.7 

113.1 
115.9 
121.8 

115.6 
115.6 

113.9 
UNR 

118.5 
113.1

55 
56 
54 
66 
66 
65 

61 
57 
57 

58 
60 

62 
64 
69 
59 
58 
62 
74 

70 
68 
61 
63 
67 
73 
77 

71 
72 
72 

65 
69 
60 
68 
64 
71 
71 
70 
65 

59 
61 
61 
63 
61 
73 
72 
68 
67 

62 
60 
64 
66 

72 
73 
66 
69 
69 

62 
71 

64

52 
52 
51 
52 
54 
54 

53 
50 
50 
51 

53 
54 
53 
53 
50 
51 
54 
59 
56 

54 
55 
54 
56 
55 
65 
59 
60 
56 
55 
57 
54 
60 
53 
54 
53 
55 
53 
55 
54 
54 
56 
56 
58 
59 
58 
55 
55 

53 
53 
54 
57 

57 
57 
54 
53 
55 
56 

54



279 13:20:06 56.3 63.6 110.7 58 51 

280 13:21:06 58.9 66.7 115.3 63 53 

281 13:22:06 65.1 74.4 115.3 69 54 

282 13:23:06 58.4 69.1 UNR 60 51 

283 13:24:06 56.6 63.0 UNR 60 50 

284 13:25:06 57.0 63.0 UNR 59 52 

285 13:26:06 58.3 65.4 111.3 62 51 

286 13:27:06 54.9 64.0 UNR 58 49 

287 13:28:06 56.0 61.7 UNR 59 50 

288 13:29:06 59.6 67.7 113.9 61 54 

289 13:30:06 60.8 73.3 115.9 64 52 

290 13:31:06 57.0 60.4 UNR 58 53 

291 13:32:06 55.2 64.3 111.3 58 48 

292 13:33:06 55.2 61.2 UNR 58 50 

293 13:34:06 58.4 64.7 111.7 60 50 

294 13:35:06 55.2 64.6 111.7 60 48 

295 13:36:06 54.1 61.9 UNR 56 49 

296 13:37:06 53.5 58.9 UNR 56 49 

297 13:38:06 56.3 68.3 113.1 58 49 

298 13:39:06 62.0 69.5 115.6 67 52 

299 13:40:06 59.4 68.5 113.1 63 51 

300 13:41:06 56.1 61.9 UNR 58 52 

301 13:42:06 60.2 73.8 115.6 60 52 

302 13:43:06 64.4 75.5 113.5 68 53 

303 13:44:06 62.8 69.6 113.9 66 56 

304 13:45:06 60.7 71.4 114.6 63 52 

305 13:46:06 65.2 75.3 117.3 69 56 

306 13:47:06 61.1 67.0 112.7 64 56 

307 13:48:06 65.1 72.9 113.1 69 58 

308 13:49:06 65.8 71.8 114.9 68 59 

309 13:50:06 63.0 75.9 116.2 65 52 

310 13:51:06 62.7 73.5 115.3 67 55 

311 13:52:06 65.0 73.9 115.3 69 53 

312 13:53:06 56.2 61.7 UNR 60 51 

313 13:54:06 60.0 67.5 110.7 64 51 

314 13:55:06 68.6 78.6 118.2 72 52 

315 13:56:06 65.8 73.8 115.3 70 56 

316 13:57:06 64.5 72.6 114.6 67 55 

317 13:58:06 65.3 71.2 114.9 68 56 

318 13:59:06 62.2 71.3 116.5 66 54 

319 14:00:06 57.6 63.8 112.7 61 51 

320 14:01:06 60.1 69.3 114.2 63 53 

321 14:02:06 61.7 70.2 116.7 65 53 

322 14:03:06 61.3 69.1 113.5 65 55 

323 14:04:06 59.4 68.3 110.7 62 53 

324 14:05:06 55.4 60.6 UNR 56 53 

325 14:06:06 64.0 71.0 118.9 67 54 

326 14:07:06 60.4 69.1 111.7 63 54 

327 14:08:06 67.6 78.4 119.1 71 55 

328 14:09:06 63.7 73.5 115.6 67 56 

329 14:10:06 61.1 66.3 113.1 63 56 

330 14:11:06 62.8 70.3 113.5 65 54 

331 14:12:06 63.9 74.9 117.8 67 56 

332 14:13:06 63.1 70.8 114.6 67 54 

333 14:14:06 59.7 70.2 115.6 62 52 

334 14:15:06 59.3 65.9 UNR 61 52 

335 14:16:06 59.1 66.3 112.2 63 51 

336 14:17:06 60.5 65.5 110.2 63 56



337 14:18:06 60.0 67.6 111.7 63 51 

338 14:19:06 61.9 67.1 111.7 64 51 

339 14:20:06 61.8 68.2 113.1 63 57 

340 14:21:06 62.0 71.2 115.3 65 52 

341 14:22:06 61.3 69.9 113.1 65 52 

342 14:23:06 59.2 69.3 112.7 63 51 

343 14:24:06 52.8 56.4 UNR 54 49 

344 14:25:06 53.6 60.8 UNR 57 49 

345 14:26:06 59.6 69.3 114.9 62 51 

346 14:27:06 62.2 67.6 112.7 65 55 

347 14:28:06 59.2 66.2 UNR 62 53 

348 14:29:06 60.3 66.1 UNR 62 55 

349 14:30:06 60.6 70.7 114.9 62 54 

350 14:31:06 57.7 64.7 UNR 61 51 

351 14:32:06 55.5 59.1 UNR 57 51 

352 14:33:06 59.1 61.6 UNR 60 53 

353 14:34:06 57.7 64.3 111.7 60 52 

354 14:35:06 56.2 60.9 UNR 58 51 

355 14:36:06 60.0 67.8 116.7 62 52 

356 14:37:06 58.2 65.2 UNR 60 52 

357 14:38:06 58.3 63.4 110.7 61 50 

358 14:39:06 57.7 66.4 110.7 63 49 

359 14:40:06 62.4 69.7 116.5 65 57 

360 14:41:06 63.0 66.5 110.2 64 58 

361 14:42:06 63.9 68.6 112.2 65 60 

362 14:43:06 62.4 69.7 114.9 64 59 

363 14:44:06 61.9 70.4 113.9 65 55 

364 14:45:06 63.1 71.3 116.5 65 56 

365 14:46:06 61.4 65.6 UNR 62 59 

366 14:47:06 62.1 67.1 UNR 63 58 

367 14:48:06 61.1 65.1 111.3 62 52 

368 14:49:06 60.6 73.6 116.2 63 48 

369 14:50:06 57.0 60.8 UNR 59 49 

370 14:51:06 53.2 59.5 UNR 57 48 

371 14:52:06 55.3 63.8 UNR 58 51 

372 14:53:06 55.0 61.2 UNR 57 51 

373 14:54:06 57.6 68.4 111.3 61 49 

374 14:55:06 54.3 60.3 UNR 56 48 

375 14:56:06 51.5 54.0 UNR 52 49 

376 14:57:06 55.0 63.1 110.7 59 48 

377 14:58:06 54.8 59.5 UNR 57 50 

378 14:59:06 58.8 66.5 111.3 62 51 

379 15:00:06 60.3 63.2 UNR 62 51 

380 15:01:06 60.9 70.8 115.6 63 51 

381 15:02:06 56.8 66.1 UNR 59 51 

382 15:03:06 60.8 69.9 112.2 65 52 

383 15:04:06 64.5 74.3 115.3 70 52 

384 15:05:06 59.7 64.0 UNR 62 51 

385 15:06:06 64.4 69.4 UtNR 67 56 

386 15:07:06 60.1 69.1 113.5 64 50 

387 15:08:06 61.3 77.3 111.7 57 49 

388 15:09:06 53.7 59.5 UNR 55 51 

389 15:10:06 55.4 65.0 UNR 59 48 

390 15:11:06 51.6 58.4 UNR 53 48 

391 15:12:06 52.3 61.2 UTNR 55 48 

392 15:13:06 50.8 56.5 UNR 52 47 

393 15:14:06 55.4 60.9 UNR 59 49 

394 15:15:06 62.2 67.5 UNR 64 57



395 15:16:06 62.9 68.7 112.7 65 57 

396 15:17:06 61.6 64.7 UNR 62 5B 

397 15:18:06 61.9 64.4 UNR 63 58 

398 15:19:06 61.8 64.7 UNR 63 58 

399 15:20:06 63.2 66.5 UNR 64 60 

400 15:21:06 62.1 64.9 UNR 63 59 

401 15:22:06 62.7 64.7 UNR 63 60 

402 15:23:06 62.1 65.7 UNR 63 60 

403 15:24:06 64.1 66.7 UNR 65 61 

404 15:25:06 62.9 66.4 UNR 63 60 

405 15:26:06 62.7 66.3 UNR 63 60 

406 15:27:06 62.8 65.5 UNR 64 60 

407 15:28:06 62.5 65.3 UNR 63 59 

408 15:29:06 62.6 64.4 110.2 63 60 

409 15:30:06 61.9 64.9 UNR 64 51 

410 15:31:06 53.4 57.8 UNR 55 51 

411 15:32:06 66.1 80.6 121.0 70 50 

412 15:33:06 58.2 67.6 117.8 62 49 

413 15:34:06 64.0 74.8 118.2 68 52 

414 15:35:06 58.3 69.2 112.7 60 52 

415 15:36:06 62.8 70.1 113.1 63 59 

416 15:37:06 61.7 63.9 UNR 62 59 

417 15:38:06 62.5 64.0 UNR 63 60 

418 15:39:06 62.2 64.4 UNR 63 60 

419 15:40:06 63.5 66.3 111.7 64 60 

420 15:41:06 63.1 67.5 UNR 64 60 

421 15:42:06 63.4 65.3 UNR 64 61 

422 15:43:06 63.2 66.1 UNR 64 60 

423 15:44:06 62.6 65.9 UNR 64 59 

424 15:45:06 62.1 64.1 UNR 62 60 

425 15:46:06 61.8 63.7 UNR 62 60 

426 15:47:06 62.5 63.9 UNR 63 60 

427 15:48:06 62.8 65.4 UNR 63 60 

428 15:49:06 63.1 66.8 UNR 64 60 

429 15:50:06 61.9 64.3 UNR 63 57 

430 15:51:06 62.7 64.8 UNR 63 60 

431 15:52:06 63.7 66.5 UNR 64 61 

432 15:53:06 64.8 71.3 113.9 66 60 

433 15:54:06 63.5 66.1 UNR 64 61 

434 15:55:06 63.3 65.9 UNR 64 61 

435 15:56:06 62.8 65'.1 UNR 64 60 

436 15:57:06 62.8 64.8 UNR 63 61 

437 15:58:06 60.2 64.8 UNR 63 49 

438 15:59:06 63.2 71.6 116.5 67 51 

439 16:00:06 64.2 75.2 116.2 69 49 

440 16:01:06 61.3 69.4 112.7 65 52 

441 16:02:06 57.6 63.9 114.2 60 51 

442 16:03:06 55.8 62.9 110.2 59 51 

443 16:04:06 52.2 56.3 UNR 53 49 

444 16:05:06 54.4 62.0 UNR 57 49 

445 16:06:06 56.5 61.2 UNR 59 51 

446 16:07:06 58.3 66.8 115.9 62 52 

447 16:08:06 55.5 63.7 UNR 58 49 

448 16:09:06 61.1 71.7 113.5 62 48 

449 16:10:06 61.9 64.3 UNR 62 59 

450 16:11:06 61.7 63.9 UNR 62 59 

451 16:12:06 62.1 64.3 UNR 63 60 

452 16:13:06 62.5 64.8 UNR 63 60



453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 

468 
469 
470 

471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481

16 :14:06 
16:15:06 
16:16:06 
16:17:06 

16 :18:06 
16 :19:06 
16:20:06 
16:21:06 
16:22 :06 

16 :23 :06 
16 :24:06 
16:25:06 
16:26:06 
16:27:06 
16 :28:06 
16 :29:06 
16:30:06 
16:31:06 

16:32:06 
16:33:06 
16 :34 :06 
16 :35:06 
16 :36:06 
16:37:06 
16:38:06 
16 :39:06 
16:40:06 
16:41:06 
16:42:06

65.8 
64.3 
65.5 
65.7 
65.7 
65.6 
65.0 
63.8 
63.9 
63.9 

65.0 
65.0 
64.7 
64.7 
65.6 
64.4 
65.6 
64.7 
64.9 
65.6 
64.3 
65.0 
64.1 
65.1 
64.6 
63.9 
65.7 
72.3 

63.5

74.6 
66.1 
70.1 
69.3 
70.4 
74.1 

74.1 

65.7 
65.6 
66.8 

68.0 
69.1 
66.5 

66.8 
69.1 
66.8 
71.0 
69.0 

68.1 
72.9 

71.8 
69.1 
66.2 
67.9 
68.3 
71.5 
78.3 
87.6 
73.1

115.3 
110.7 
113.5 

UNR 
111.3 
114.6 

114.6 
UNR 
UNR 

110.2 
UNR 

113.1 
UNR 

112.7 
114.6 

UNR 
115.9 
113.1 

UNR 
113 .1 

UNR 

110.2 
UNR 

110.7 
110.2 
116.5 
117.8 
121.5 

UNR

67 
65 
67 
67 
67 
68 
66 

64 
64 
65 
65 
66 
65 
65 
67 
65 
67 
66 
66 

67 
64 
66 
65 
66 
65 
67 
67 
74 
66

61 
62 
62 
62 
62 
61 
62 
61 
62 

61 
63 
62 
62 
62 
63 
62 
62 
62 
62 
62 
62 
62 
62 
62 
63 
53 
50 
53 
54



-- AMPLITUDE DISTRIBUTION REPORT --

TOTAL SAMPLES = 

dB SAMPLES

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

93

12 
768 

3042 
7402 

12387 
20037 
27742 
33664 
33943 
38908 
36593 
31269 
27687 
24970 
28005 
32682 
28269 
23263 
13918 

8895 
6421 
5391 
4042 
3309 
2494 
1777 
1277 

980 
674 
488 
325 
194 
128 

70 
38 
44 

9

+ 

* 

** 

** ** * * * 

** 

* 

* 

* 

* 

* 

+ 

+ 

+ 

+ 

+

9 
7 
7 
7 

4 
3 
3 
6 
6 

3

461172

% OF TOTAL

0.00 
0.17 
0.66 
1.61 
2.69 
4.34 
6.02 
7.30 

7.36 
8.44 
7 .93 
6.78 
6.00 
5.41 

6.07 
7.09 
6.13 
5 .04 

3 .02 

1. 93 
1.39 
1.17 
0.88 
0.72 
0.54 
0.39 
0.28 
0.21 
0.15 
0.11 
0.07 
0.04 
0.03 
0 .02 

0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00



Ln( 0.0) = 93dB 

Ln(10.0) = 65dB 

Ln(50.0) = 58dB 

Ln(99.9) = 48dB 

NO 40.OdB 40.OdB 

CUTOFF CUTOFF CUTOFF 

Leq 62.4dB 62.4dB 62.4dB 

Ldod 61.2dB 61.2dB 61.2dB 

Losha 60.6clB 60.6dB 60.6dB 

Leq(6) 60.2dB 60.2dB 60.2dB



File Name ......... BIN7 

Test Location ..... Molycorp 

Employee Name .....  

Employee Number...  

Department ........  

Comment Field 1.. .Monitor 12667/ 502 

Comment Field 2... # 1 3#5 
Numeric Code #1... #2... #3... #4... #5...  

METROSONICS db-308 SN 3421 V3.0 

REPORT PRINTED 03/04/97 AT 08:33:01 

EXCHANGE RATE ..... 3dB FILTER ..... A WGHT 

DOSE CRITERION .... 90dB RESPONSE.. .SLOW 

PRE-TEST CALIBRATION TIME .... 2/28/97 AT 8:45:25 

PRE-TEST CALIBRATION RANGE... 42.2dB TO 142.2dB 

NO POST-TEST CALIBRATION 

Calibrator Type & Serial #...  

Calibrator Calibration Date..  

-- OVERALL STATISTICS REPORT -

TEST BEGAN .... 2/28/97 AT 8:47:39 

TEST LENGTH... 0 DAYS 8:26:24 

TEST ENDED .... 2/28/97 AT 17:14:03 

TEST INTERRUPTIONS.. .1 

Lay................. 55.0dB 

SEL ................ 99.7dB 

Lmax ............... 85.1dB ON 2/28/97 AT 17:13:48 

Lpk ............... 124.1dB ON 2/28/97 AT 17:13:48 

TIME OVER 115dB.. 0 DAYS 0:00:00.00 

8 HR DOSE (40dB CUTOFF) .......... 0.03% 

8 HR DOSE (40dB CUTOFF) .......... 0.03%



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS: 507 MODE:

PERIOD LENGTH: 0:01:00 

TIME HISTORY CUTOFF: 40dB 

Ln(1): 10.0% Ln(2): 99.9%

CONTINUOUS

DATE: 2/28/97

INT 
1 
2 
3 
4 

5 
6 
7 

8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 

43 

44 
45 
46

TIME 
8:47:39 

8:48:39 
8:49:39 
8:50:39 
8:51:39 
8:52:39 
8:53:39 
8:54 :39 
8:55:39 
8:56:39 
8:57:39 
8:58:39 
8:59:39 
9:00:39 
9:01 :39 

9:02:39 
9:03:39 
9:04:39 
9:05:39 
9:06:39 
9:07:39 
9:08:39 
9:09:39 
9:10:39 
9:11:39 
9:12:39 
9:13:39 
9:14:39 
9:15:39 
9:16 :39 

9:17:39 
9:18:39 
9:19:39 
9:20:39 
9:21:39 
9:22:39 
9:23:39 
9:24:39 
9:25:39 
9:26:39 
9:27:39 

9:28:39 
9:29:39 

9:30:39 
9:31:39 

9:32:39

Lav 
65.1 
55.1 

54.3 
56.0 
54.3 
53.9 

56.9 
55.4 
54.6 
56.8 
55.1 
53.8 
55.1 
55.2 
55.3 
54.6 
54 .1 

54.4 
55.4 
53.6 
54.7 
54.3 
52.8 
52 .8 
53.8 

53.1 

54.3 

53.5 

54. 5 
60.1 
51.9 
57.1 

52.1 
53.3 
53.5 
52.9 
53.4 
53.9 

52.9 

53.7 

52.7 

52.9 

53.9 

52.7 

51.2 

51.7

Lmx 
81.2 
58.2 
57.0 

58.2 
56.6 
55.6 
59.1 
58.2 
56.8 
59.9 
58.2 
56.3 
57.1 

57.0 
58.7 

57.0 

56.2 

56.6 

58.3 

57.8 

56.6 
56.0 
55.4 
55.9 

55.8 
56.2 
56.7 
56.6 
57.4 
75.3 
55.5 

65.5 
55.5 
55.8 
57.7 
55.6 
56.8 
57.6 

57.3 
57.0 

55.0 
55.4 

56.0 
54.4 
53.6 
54.2

Lpk 

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR

L1 
59 
57 
55 
57 
55 
54 
57 
56 
55 
58 
57 
55 
56 
56 
57 
56 

55 
55 
57 
55 
55 
55 
54 
54 
55 
55 
55 
54 
55 
61 
52 
60 

53 
54 
56 

54 
56 

55 
54 
55 

53 
54 
55 
53 
52 

53

L2 
52 
51 
5o 
50 
52 
51 
51 

53 
52 
52 
52 
49 
52 
53 
52 
52 
50 

51 
51 
50 
52 
52 

50 
50 
50 
49 
51 
51 
51 
51 

50 
51 
48 
49 
48 

49 
50 
50 

49 
51 
50 

49 
51 
50 
49 
49



47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

57 
58 

59 
60 
61 

62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

93 
94 
95 
96 

97 
98 

99 
100 
101 
102 

103 
104

9:33:39 

9:34:39 
9:35:39 
9:36:39 
9:37:39 

9:38:39 

9:39:39 
9:40:39 
9:41:39 
9:42:39 
9:43:39 
9:44:39 
9:45:39 
9:46:39 
9:47:39 
9:48:39 
9:49:39 

9:50:39 
9:51:39 
9:52:39 
9:53:39 
9:54:39 
9:55:39 

9:56:39 
9:57:39 
9:58:39 
9:59:39 

10:00:39 
10:01:39 
10:02:39 
10:03:39 
10:04:39 
10:05:39 
10:06:39 
10:07:39 
10:08:39 
10:09:39 
10:10:39 
10:11:39 
10:12 :39 
10:13:39 
10:14:39 
10:15:39 
10:16 :39 
10:17:39 
10:18:39 
10:19:39 
10:20:39 
10:21:39 
10:22:39 
10:23:39 

10:24 :39 
10:25:39 

10:26:39 
10:27:39 
10:28:39 
10:29:39 
10:30:39

52.7 
52.9 
52.9 
52.3 
54.1 
53.1 
54.6 
54. 6 
51.5 
53.6 
52.2 
51.8 
52.8 
54.5 
54.3 
54.0 
53.7 

52.3 
53.0 

52.8 
54.2 
53 .1 
55.5 

60.3 
55.4 
53.7 
52.3 
52.1 
52.4 

55.7 
57.7 
56.8 
51.8 
53.9 
51.7 
54.2 

52.7 
52.2 
53.0 
51.5 
54.0 

52.9 
54.2 
53.1 
54.2 
54.2 
54.7 

52.5 
53.5 
56.3 
53.7 
53.2 
53.0 
53.0 
54.7 
57.7 
57.6 
55.9

55.1 
54.4 
54.6 

54.3 
57.1 
56.8 
56.2 
57.4 
54.6 

56.6 
54.2 
54.4 

55.1 

58.2 
58.6 
56.0 
56.2 
55.6 
55.8 
56.6 
56.8 
56.0 
58.3 
65.4 
59.8 
56.2 
54.6 
53.9 
55.0 

61.0 
61.8 
60.8 
54.2 
58.5 
57.2 
58.3 
55.6 
54.2 
55.1 
53.8 
59.2 
55.2 

58.7 
55.4 
56.8 
56.8 
57.2 

57.2 
57.5 

58.2 
55.8 
57.5 
55.6 

56.2 
57.6 

61.0 
61.6 
59.1

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UNMR 

UNR

54 
54 
53 
53 
55 
55 
55 
56 
52 
55 
53 
52 
54 
56 
56 
55 
55 
53 
54 
55 
56 
54 
57 
62 
57 
54 
53 
53 
53 
58 
59 
59 
52 
56 
53 
55 
53 
53 
54 
52 
55 
54 
55 
54 
55 
55 
56 

54 
55 
57 
54 
55 
54 
54 
56 
59 

59 
57

50 
51 
50 
49 
51 
49 
50 
52 
49 
49 
50 
49 
48 
51 
51 
51 
50 
50 
50 
49 
51 
50 
52 
56 
52 
51 
50 
5O 
50 
50 
54 
49 
49 
49 
49 
51 
50 
50 
51 
49 
49 
50 
51 
50 
52 
51 
51 

49 
50 
52 
50 
49 
50 
51 
51 
55 

53 
53



105 10:31:39 55.3 62.8 UNR 57 51 

106 10:32:39 56.1 61.4 UNR 58 52 

107 10:33:39 56.7 62.3 UNR 60 52 

108 10:34:39 59.3 64.4 UNR 62 52 

109 10:35:39 56.0 60.6 UNR 58 50 

110 10:36:39 52.9 58.7 UNR 55 48 

il1 10:37:39 53.8 58.2 UNR 55 49 

112 10:38:39 55.4 60.4 UNR 58 50 

113 10:39:39 55.1 59.9 UNR 56 50 

114 10:40:39 54.2 59.4 UNR 56 50 

115 10:41:39 57.8 61.8 UNR 60 54 

116 10:42:39 55.5 57.5 UNR 56 51 

117 10:43:39 57.2 59.0 UNR 58 54 

118 10:44:39 58.8 62.1 UNR 60 55 

119 10:45:39 57.9 61.6 UNR 59 54 

120 10:46:39 59.3 62.8 UNR 61 56 

121 10:47:39 57.9 60.2 UNR 59 53 

122 10:48:39 58.5 61.6 UNR 59 54 

123 10:49:39 57.1 59.8 UNR 58 54 

124 10:50:39 57.8 59.8 UDNR 59 54 

125 10:51:39 56.3 59.8 UNR 58 52 

126 10:52:39 56.9 60.4 LUNR 58 53 

127 10:53:39 55.8 59.9 UNR 57 51 

128 10:54:39 57.3 60.2 UNR 59 53 

129 10:55:39 58.0 59.8 UNR 58 55 

130 10:56:39 57.8 61.0 LINR 59 54 

131 10:57:39 56.0 58.8 UNR 58 53 

132 10:58:39 57.2 59.9 UNR 58 54 

133 10:59:39 55.9 61.4 LUNR 57 51 

134 11:00:39 58.8 62.4 UNR 61 54 

135 11:01:39 56.7 59.2 UNR 58 52 

136 11:02:39 57.2 59.5 LUNR 58 54 

137 11:03:39 55.5 59.4 LUNR 58 51 

138 11:04:39 54.2 57.9 UNR 56 51 

139 11:05:39 56.8 62.8 UNR 59 52 

140 11:06:39 56.0 59.6 UNR 57 53 

141 11:07:39 55.8 61.8 UNR 57 52 

142 11:08:39 56.4 61.4 UNR 59 52 

143 11:09:39 57.3 61.2 UNR 60 53 

144 11:10:39 56.7 60.4 UNR 59 53 

145 11:11:39 55.7 60.5 IUNR 57 53 

146 11:12:39 54.7 60.8 UNR 57 50 

147 11:13:39 56.4 62.2 UNR 58 51 

148 11:14:39 52.8 56.4 UNR 54 49 

149 11:15:39 53.9 56.6 UNR 55 51 

150 11:16:39 55.6 58.0 UNR 56 52 

151 11:17:39 55.5 59.0 UNR 57 52 

152 11:18:39 53.7 56.7 UNR 55 50 

153 11:19:39 55.0 58.3 UNR 57 51 

154 11:20:39 52.6 55.1 UNR 54 47 

155 11:21:39 52.6 56.9 LUNR 54 48 

156 11:22:39 54.0 57.0 UNR 56 50 

157 11:23:39 52.3 56.3 UNR 54 48 

158 11:24:39 54.1 56.8 UNR 55 49 

159 11:25:39 53.3 55.1 UNR 54 51 

160 11:26:39 59.8 64.7 UNR 63 51 

161 11:27:39 52.8 57.0 UNR 54 49 

162 11:28:39 54.2 56.4 UNR 55 50



163 11:29:39 51.9 55.1 UNR 53 48 

164 11:30:39 52.8 56.2 UNR 54 49 

165 11:31:39 54.2 58.7 UNR 56 50 

166 11:32:39 52.8 55.2 UNR 54 50 

167 11:33:39 53.2 55.2 UNR 54 49 

168 11:34:39 54.5 57.8 UNR 56 50 

169 11:35:39 56.8 59.5 UNR 58 53 

170 11:36:39 56.4 58.2 UNR 57 54 

171 11:37:39 55.5 59.0 UNR 56 52 

172 11:38:39 53.6 56.8 UNR 55 49 

173 11:39:39 51.6 56.4 UNR 53 48 

174 11:40:39 51.4 55.0 UNR 53 47 

175 11:41:39 52.3 60.6 UNR 55 47 

176 11:42:39 53.2 57.9 UNR 55 48 

177 11:43:39 54.1 57.0 UNR 55 51 

178 11:44:39 55.3 58.2 UNR 56 51 

179 11:45:39 53.7 57.0 UNR 55 50 

180 11:46:39 52.8 55.8 UNR 54 50 

181 11:47:39 54.4 59.6 UNR 55 50 

182 11:48:39 54.0 58.0 UNR 56 48 

183 11:49:39 54.3 59.1 UNR 57 50 

184 11:50:39 52.4 55.0 UNR 54 47 

185 11:51:39 56.0 60.4 UNR 58 50 

186 11:52:39 54.9 58.2 UNR 56 50 

187 11:53:39 55.6 59.4 UNR 57 52 

188 11:54:39 56.3 58.6 UNR 57 53 

189 11:55:39 60.8 65.7 UNR 62 57 

190 11:56:39 56.5 61.0 UNR 59 49 

191 11:57:39 55.1 58.2 UNR 57 49 

192 11:58:39 51.8 56.6 UNR 53 49 

193 11:59:39 54.3 60.2 UNR 56 50 

194 12:00:39 54.5 57.6 UNR 56 51 

195 12:01:39 54.8 58.6 UNR 56 50 

196 12:02:39 55.7 60.0 UNR 57 51 

197 12:03:39 54.8 57.6 UNR 56 52 

198 12:04:39 54.4 58.3 UNR 56 50 

199 12:05:39 53.7 55.9 UNR 54 51 

200 12:06:39 56.3 59.8 UNR 58 52 

201 12:07:39 53.6 56.6 UNR 55 51 

202 12:08:39 54.1 55.9 UNR 55 51 

203 12:09:39 53.0 5-.8 UNR 54 50 

204 12:10:39 52.4 55.5 UNR 54 49 

205 12:11:39 54.0 56.6 UNR 55 51 

206 12:12:39 55.2 59.4 UNR 57 51 

207 12:13:39 54.9 57.0 UNR 56 51 

208 12:14:39 55.3 58.2 UNR 56 50 

209 12:15:39 50.7 55.0 UNR 52 48 

210 12:16:39 51.5 54.6 UNR 53 48 

211 12:17:39 55.8 59.1 tNR 57 51 

212 12:18:39 52.7 56.6 UNR 54 48 

213 12:19:39 51.5 53.4 UNR 52 49 

214 12:20:39 51.6 53.8 UNR 53 48 

215 12:21:39 50.0 52.4 UNR 51 47 

216 12:22:39 51.2 53.4 UNR 52 47 

217 12:23:39 51.4 53.8 UNR 52 50 

218 12:24:39 52.1 55.9 UNR 54 48 

219 12:25:39 51.2 54.3 UNR 53 48 

220 12:26:39 49.1 51.4 UNR 50 46



221 12:27:39 51.6 55.6 UNR 54 46 

222 12:28:39 53.3 58.2 UNR 55 49 

223 12:29:39 50.0 51.9 UNR 51 46 

224 12:30:39 52.6 57.5 UNR 55 48 

225 12:31:39 54.5 59.5 UNR 58 48 

226 12:32:39 52.0 56.0 UNR 53 47 

227 12:33:39 52.2 54.8 UNR 53 48 

228 12:34:39 49.8 53.6 UNR 51 46 

229 12:35:39 54.8 59.8 UNR 56 50 

230 12:36:39 54.0 56.4 UNR 55 50 

231 12:37:39 55.3 57.1 UNR 56 52 

232 12:38:39 53.7 56.2 UNR 55 51 

233 12:39:39 55.0 58.8 UNR 56 51 

234 12:40:39 52.6 56.3 UNR 54 49 

235 12:41:39 49.9 53.0 UNR 50 47 

236 12:42:39 51.6 55.4 UNR 53 48 

237 12:43:39 55.3 59.0 UNR 57 48 

238 12:44:39 53.4 58.7 UNR 57 49 

239 12:45:39 55.7 60.2 UNR 58 50 

240 12:46:39 54.2 58.2 UNR 56 49 

241 12:47:39 55.1 60.3 UNR 58 49 

242 12:48:39 53.8 59.5 UNR 56 49 

243 12:49:39 51.1 56.0 UNR 53 45 

244 12:50:39 53.1 57.0 UNR 55 48 

245 12:51:39 55.7 67.5 UNR 57 47 

246 12:52:39 65.3 73.1 UNR 71 50 

247 12:53:39 52.9 55.8 UNR 54 50 

248 12:54:39 50.5 53.8 UNR 52 46 

249 12:55:39 52.7 55.9 UNR 55 49 

250 12:56:39 53.2 56.6 UNR 55 50 

251 12:57:39 54.3 57.9 UNR 56 51 

252 12:58:39 53.4 57.0 ONR 54 49 

253 12:59:39 54.6 58.4 UNR 56 51 

254 13:00:39 54.8 59.8 UNR 58 49 

255 13:01:39 53.1 56.6 ONR 54 50 

256 13:02:39 57.4 61.4 UNR 60 52 

257 13:03:39 52.6 56.6 UNR 55 48 

258 13:04:39 53.4 57.4 ONR 55 48 

259 13:05:39 54.3 58.3 UNR 56 49 

260 13:06:39 51.8 55.0 UNR 53 48 

261 13:07:39 56.3 60.5 UNR 58 49 

262 13:08:39 52.7 56.8 UNR 54 48 

263 13:09:39 53.0 56.5 UNR 55 49 

264 13:10:39 53.7 58.4 UNR 56 48 

265 13:11:39 52.1 56.7 UNR 55 46 

266 13:12:39 52.8 55.4 ONR 54 50 

267 13:13:39 54.4 59.0 UNR 57 49 

268 13:14:39 52.8 56.8 UNR 55 48 

269 13:15:39 50.8 54.6 UNR 52 47 

270 13:16:39 51.1 58.3 UNR 52 47 

271 13:17:39 53.6 59.9 UNR 55 48 

272 13:18:39 53.9 58.2 ONR 56 50 

273 13:19:39 51.6 57.2 UNR 53 47 

274 13:20:39 49.1 52.8 UNR 51 46 

275 13:21:39 54.8 58.2 UNR 56 49 

276 13:22:39 55.6 59.8 ONR 57 50 

277 13:23:39 53.2 57.9 UNR 55 49 

278 13:24:39 53.5 59.2 ONR 55 48



279 13:25:39 51.7 54.2 UNR 53 49 

280 13:26:39 52.5 55.4 UNR 54 50 

281 13:27:39 51.6 55.0 UNR 53 48 

282 13:28:39 51.1 55.2 UNR 52 48 

283 13:29:39 51.8 55.5 UNR 53 48 

284 13:30:39 53.0 58.3 UNR 56 49 

285 13:31:39 56.5 59.8 UNR 58 54 

286 13:32:39 53.1 57.6 UNR 55 48 

287 13:33:39 54.7 57.8 UNR 56 50 

288 13:34:39 52.2 56.6 UNR 54 49 

289 13:35:39 51.9 54.4 UNR 53 49 

290 13:36:39 52.6 55.2 UNR 54 49 

291 13:37:39 52.4 56.0 UNR 54 46 

292 13:38:39 54.1 57.2 UNR 55 50 

293 13:39:39 52.2 57.5 UNR 55 47 

294 13:40:39 56.6 59.8 UNR 58 51 

295 13:41:39 53.2 58.6 UNR 55 49 

296 13:42:39 55.1 59.4 UNR 58 49 

297 13:43:39 54.0 58.0 UNR 56 49 

298 13:44:39 53.1 58.2 UNR 55 48 

299 13:45:39 53.0 56.4 UNR 55 49 

300 13:46:39 52.6 56.6 UNR 55 48 

301 13:47:39 53.8 57.4 UTNR 56 50 

302 13:48:39 53.6 57.3 UNR 55 48 

303 13:49:39 53.0 55.9 UNR 54 48 

304 13:50:39 51.6 55.0 UTNR 53 48 

305 13:51:39 51.2 54.0 UNR 52 47 

306 13:52:39 54.9 59.0 UNR 56 50 

307 13:53:39 52.2 55.9 UTNR 53 48 

308 13:54:39 56.8 62.4 UNR 60 49 

309 13:55:39 52.9 55.6 UNR 54 49 

310 13:56:39 50.1 53.5 UNR 51 47 

311 13:57:39 55.9 60.8 UNR 58 50 

312 13:58:39 57.1 59.2 UNR 58 53 

313 13:59:39 54.2 56.6 UNR 55 51 

314 14:00:39 54.3 57.9 UNR 56 50 

315 14:01:39 51.9 56.4 UNR 53 48 

316 14:02:39 52.9 56.3 UNR 55 46 

317 14:03:39 51.7 55.6 UNR 53 48 

318 14:04:39 50.8 54.0 UNR 52 46 

319 14:05:39 49.7 511.8 UNR 51 46 

320 14:06:39 48.8 51.9 UNR 50 46 

321 14:07:39 52.1 59.5 UNR 55 48 

322 14:08:39 51.5 54.3 UNR 53 48 

323 14:09:39 53.1 56.3 UNR 54 48 

324 14:10:39 50.5 53.4 UNR 51 48 

325 14:11:39 50.5 52.7 UNR 51 47 

326 14:12:39 50.4 58.4 UNR 52 45 

327 14:13:39 49.8 52.3 UNR 51 46 

328 14:14:39 52.1 55.4 UNR 54 50 

329 14:15:39 51.0 53.4 UNR 52 47 

330 14:16:39 52.4 56.0 UNR 54 50 

331 14:17:39 51.0 55.0 UNR 53 48 

332 14:18:39 51.2 53.8 UNR 52 48 

333 14:19:39 52.4 55.0 UNR 54 47 

334 14:20:39 51.9 55.0 UNR 53 48 

335 14:21:39 50.8 54.4 UNR 52 47 

336 14:22:39 49.0 52.0 UNR 51 45



337 
338 
339 
340 
341 
342 

343 
344 
345 
346 
347 
348 
349 
350 
351 
352 

353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 

374 
375 
376 

377 
378 

379 
380 
381 
382 
383 

384 

385 
386 
387 

388 
389 
390 
391 

392 
393 

394

14:23:39 
14:24:39 
14:25:39 
14:26:39 
14:27:39 
14:28:39 

14:29:39 
14:30:39 
14:31:39 
14:32:39 
14:33:39 
14:34:39 
14:35:39 
14:36:39 
14:37:39 
14:38:39 
14:39:39 
14:40:39 
14:41:39 
14:42:39 
14:43:39 
14:44:39 
14:45:39 
14:46:39 
14:47:39 
14:48:39 
14:49:39 
14:50:39 
14:51:39 
14:52:39 
14:53:39 
14:54:39 
14:55:39 
14:56:39 
14:57:39 

14:58:39 
14:59:39 
15:00:39 
15:01:39 
15:02:39 

15:03:39 
15:04:39 
15:05:39 

15:06:39 
15:07:39 
15:08:39 
15:09:39 
15:10:39 

15:11:39 
15:12 :39 
15:13:39 
15:14:39 
15:15:39 

15:16:39 
15:17:39 

15:18:39 
15:19:39 

15:20:39

50.6 
51.1 
54.2 
52.1 
52.6 
52.5 
51.8 
50.8 
52.4 
53.9 
54.0 
50.3 
52.0 

51.7 
50.2 
51.8 
52.5 
53.4 
51.7 
54.4 
52.7 
54.1 
52.3 
52.2 
50.8 
50.4 
51.1 
52.3 
50.0 
52.6 
51.0 
53.7 
54. 3 
52.0 
52.5 
52. 5 
51.5 
50.9 
50.8 
52. 0 
57.7 
56.6 
52.7 
54.8 
53.7 
53.0 

51.4 
58.1 
54.2 
52.1 
51.3 

53.8 
53.4 
51.9 
53.8 
54.6 

51.9 
50.7

53.4 
54.2 
57.8 
53.8 
55.4 

55.0 
55.0 
53.4 

56.6 
56.7 
56.4 
53.4 
55.0 
54.4 
53.4 
55.0 
55.5 

56.6 
55.9 

58.2 
58.2 

58.9 
61.0 
56.6 
55.0 
54.0 

54.3 

56.6 
54. 3 
56.2 
54.6 
58.6 
60.7 
55.5 
55.2 
55.4 
55.4 
55.6 
54.8 

55.0 
65.3 
60.9 
55.0 
59.9 

59.8 
55.5 
55.0 

65.1 
60.6 
55.2 
54.0 
58.2 
56. 9 
54.4 

60.7 
59.0 

56.8 

53.7

UNR 
UNR 
UNR 
UNR 
UNR 
ULNR 
UNR 
UNR 

UNR 
UNR 

UNR 

UNR 
UNR 

UNR 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UNR 
UNR 

UNR 
UNR 

UNR 
UNR 
UNR 
UNR 

UNR 

UNR 

UNR 
UNR 

UNR 
UNR 
UNR

52 
52 
56 
53 

54 
53 

53 
52 

54 
55 
55 
51 
53 
53 
52 
53 
54 
55 

54 
56 
56 
56 
55 
54 
53 
52 

53 
55 
51 
55 
53 
56 
57 
53 
54 
54 
54 
53 
52 
53 
61 
59 
54 
58 
58 
54 
53 

61 
58 

54 
52 
55 
55 
53 

57 
56 

54 
52

46 
47 
50 
49 
50 
49 

48 
48 
48 

48 
51 

46 
47 

48 
46 
48 
48 
48 
46 
50 
46 
49 
48 
47 
48 
47 
47 
48 
45 
48 
48 
48 
47 
49 
48 
48 

47 
46 
46 
48 

48 
48 
49 
49 
48 
49 
48 

49 
48 
47 

48 
50 
50 
49 
48 

51 

46 
46



395 15:21:39 57.6 62.7 UNR 60 52 

396 15:22:39 54.6 59.8 UNR 57 50 

397 15:23:39 51.9 54.5 UNR 53 48 

398 15:24:39 52.5 56.6 UNR 54 49 

399 15:25:39 54.6 57.3 UNR 56 51 

400 15:26:39 54.1 56.1 UNR 55 50 

401 15:27:39 51.0 54.3 UN1R 52 48 

402 15:28:39 51.9 53.9 UNR 53 49 

403 15:29:39 54.2 56.8 UNR 55 51 

404 15:30:39 53.4 58.0 UNR 56 48 

405 15:31:39 58.4 65.7 UNR 62 50 

406 15:32:39 53.4 57.5 UNR 55 50 

407 15:33:39 56.1 63.5 UNR 59 51 

408 15:34:39 57.6 63.1 UNR 61 49 

409 15:35:39 53.4 55.6 UNR 54 50 

410 15:36:39 53.6 55.5 UNR 54 51 

411 15:37:39 54.5 58.3 UNR 55 50 

412 15:38:39 53.9 57.5 UNR 56 50 

413 15:39:39 52.2 55.2 UNR 54 48 

414 15:40:39 52.5 56.2 UNR 54 49 

415 15:41:39 52.4 54.4 UNR 53 49 

416 15:42:39 55.2 59.0 UNR 57 49 

417 15:43:39 56.7 59.2 UNR 58 53 

418 15:44:39 53.5 55.6 UNR 55 50 

419 15:45:39 60.1 73.8 UNR 60 50 

420 15:46:39 54.1 58.2 UNR 55 50 

421 15:47:39 52.8 55.4 UNR 54 48 

422 15:48:39 53.8 56.6 UNR 55 50 

423 15:49:39 60.4 64.8 UNR 62 55 

424 15:50:39 54.4 58.7 UNR 56 50 

425 15:51:39 52.9 57.2 UNR 55 50 

426 15:52:39 53.8 57.4 UNR 55 51 

427 15:53:39 54.4 58.2 UNR 56 50 

428 15:54:39 55.6 58.3 UNR 57 51 

429 15:55:39 53.9 58.2 UtNR 56 49 

430 15:56:39 52.8 56.4 UNR 55 50 

431 15:57:39 52.0 54.6 UNR 53 49 

432 15:58:39 51.8 55.0 UNR 53 49 

433 15:59:39 53.0 55.0 UNR 54 50 

434 16:00:39 53.8 59.2 UNR 54 51 

435 16:01:39 54.2 60.0 UNR 58 49 

436 16:02:39 53.7 55.3 UNR 54 51 

437 16:03:39 55.1 57.2 UNR 56 52 

438 16:04:39 56.6 59.2 UNR 58 53 

439 16:05:39 53.2 55.6 UNR 54 50 

440 16:06:39 56.5 59.1 UNR 58 51 

441 16:07:39 53.7 57.2 UTNR 55 48 

442 16:08:39 51.2 53.1 UNR 52 48 

443 16:09:39 51.1 53.5 UNR 52 48 

444 16:10:39 51.6 55.0 UNR 53 48 

445 16:11:39 50.6 54.3 UNR 52 46 

446 16:12:39 52.1 55.0 UNR 53 48 

447 16:13:39 53.7 59.4 UNR 57 47 

448 16:14:39 53.2 59.1 UINR 55 49 

449 16:15:39 52.7 55.4 UNR 54 49 

450 16:16:39 53.6 58.2 UNR 55 50 

451 16:17:39 58.1 62.4 UNR 61 50 

452 16:18:39 52.3 55.1 UNR 54 48



453 16:19:39 54.3 58.8 UNR 57 50 

454 16:20:39 55.5 59.8 UTNR 57 51 

455 16:21:39 51.2 54.3 UNR 52 48 

456 16:22:39 52.8 56.4 UNR 54 49 

457 16:23:39 54.6 61.8 UNR 58 49 

458 16:24:39 58.3 64.7 UTNR 61 53 

459 16:25:39 54.2 57.2 UNR 55 50 

460 16:26:39 58.6 62.2 UNR 60 54 

461 16:27:39 56.9 61.6 UNR 58 51 

462 16:28:39 54.4 57.4 UNR 56 50 

463 16:29:39 55.8 58.2 UTNR 57 53 

464 16:30:39 54.6 57.5 UNR 56 51 

465 16:31:39 55.1 59.8 UNR 58 51 

466 16:32:39 57.0 60.6 UNR 59 51 

467 16:33:39 54.6 56.6 UNR 55 51 

468 16:34:39 55.7 59.2 UNR 57 52 

469 16:35:39 59.3 61.9 UNR 61 55 

470 16:36:39 53.8 60.2 UNR 57 48 

471 16:37:39 53.5 57.5 UNR 55 49 

472 16:38:39 53.8 56.7 UNR 56 50 

473 16:39:39 56.0 59.6 UNR 57 52 

474 16:40:39 57.6 64.0 UNR 62 51 

475 16:41:39 63.8 67.8 UNR 66 54 

476 16:42:39 54.8 56.7 UNR 56 52 

477 16:43:39 53.6 56.0 UNR 54 50 

478 16:44:39 51.6 53.5 UTNR 53 49 

479 16:45:39 53.8 56.7 UNR 55 50 

480 16:46:39 53.3 55.2 UNR 54 51 

4B1 16:47:39 53.3 56.0 UNR 55 50 

482 16:48:39. 54.1 56.6 UNR 55 51 

483 16:49:39 53.5 56.1 UNR 55 50 

484 16:50:39 55.2 57.6 UNR 56 51 

485 16:51:39 54.3 56.2 UNR 55 52 

486 16:52:39 54.2 56.6 UNR 55 51 

487 16:53:39 54.3 57.6 UNR 55 51 

488 16:54:39 55.6 58.2 UNR 56 53 

489 16:55:39 55.6 58.7 UNR 57 52 

490 16:56:39 57.0 59.9 UINR 59 52 

491 16:57:39 54.0 55.2 UNR 54 52 

492 16:58:39 54.4 58.2 UNR 56 51 

493 16:59:39 55.2 59.9 UNR 56 52 

494 17:00:39 55.6 58.4 UNR 57 51 

495 17:01:39 52.4 55.0 UNR 53 50 

496 17:02:39 54.2 56.6 UNR 55 52 

497 17:03:39 54.9 57.5 UNR 56 52 

498 17:04:39 55.3 60.8 UNR 57 52 

499 17:05:39 54.6 58.2 UNR 55 52 

500 17:06:39 54.1 56.2 UNR 55 52 

501 17:07:39 54.1 61.8 UNR 55 50 

502 17:08:39 57.3 69.7 UNR 58 51 

503 17:09:39 55.1 57.3 ULNR 55 53 

504 17:10:39 57.6 70.7 UNR 58 51 

505 17:11:39 61.6 71.7 120.2 66 51 

506 17:12:39 64.6 73.9 115.2 67 56 

507 17:13:39 73.9 85.1 124.1 79 60



-- AMPLITUDE DISTRIBUTION REPORT --

TOTAL SAMPLES = 

dB SAMPLES

486154

% OF TOTAL

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

75 
76 
77 

78 
79 

80 
81 
82 

83 
84 

85

**

75 .  

1018 + 

3609 * 

10983 ** 

22342 * 

41572 * 

63285 * 

67766 ****** 

75794 ******* 

66195 * 

49984 * 

32268 * 

20544 *** 

14035 ** 

7206 * 

3575 * 

2062 + 

1168 + 

675 + 

428 
427 
268 
200 
140 
133 

66 
86 
94 
35 
12 
11 
18 
17 
13 
11 
14 
11 

4 
3 

6 
1

0.02 
0.21 
0.74 

2.26 
4.60 

8.55 
13.02 
13.94 
15.59 
13.62 
10.28 
6.64 
4.23 
2.89 
1.48 
0.74 
0.42 
0.24 
0.14 
0.09 
0.09 
0.06 
0.04 
0.03 
0.03 
0.01 
0.02 
0.02 
0.01 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00



apq - ES SP9, ES SP9, ES (9) bari 

lape - ES SP8 - ES SPS I ES eT4sori 

lapo - vs apo * Vs E[po - vs popli 

Rpq - I's SP9, Vs EIP91 Vs baq 

aaoino aaOlno dao =0 
Elpo - ot, Epo * ot, ON 

SP9t, = (6*66)urI 
SPES = (O*OS)UrI 
SPLS = (O*OT)UI 

SPSB = (0*0 )Uri



File Name ......... BIN8 

Test Location ..... Molycorp 

Employee Name .....  

Employee Number...  

Department ........  

Comment Field 1.. .Monitor 13072 

Comment Field 2... i1)O.,(,1 

Numeric Code #1... #2... #3... #4... #5...  

METROSONICS db-308 SN 3456 V3.0 

REPORT PRINTED 03/04/97 AT 08:33:16 

EXCHANGE RATE ..... 3dB FILTER ..... A WGHT 

DOSE CRITERION .... 90dB RESPONSE.. .SLOW 

PRE-TEST CALIBRATION TIME .... 2/28/97 AT 8:30:46 

PRE-TEST CALIBRATION RANGE... 40.gdB TO 140.9dB 

NO POST-TEST CALIBRATION 

Calibrator Type & Serial #...  

Calibrator Calibration Date..  

-- OVERALL STATISTICS REPORT -

TEST BEGAN .... 2/28/97 AT 8:31:24 

TEST LENGTH... 0 DAYS 8:48:49 

TEST ENDED .... 2/28/97 AT 17:20:13 

TEST INTERRUPTIONS ... 1 

Lay................. 53.4dB 

SEL ................ 98.3dB 

Lmax ............... 78.4dB ON 2/28/97 AT 11:42:17 

Lpk ............... 120.6dB ON 2/28/97 AT 11:42:17 

TIME OVER 115dB.. 0 DAYS 0:00:00.00 

8 HR DOSE (40dB CUTOFF) .......... 0.02% 

8 HR DOSE (40dB CUTOFF) .......... 0.02%



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS: 529 MODE: 

PERIOD LENGTH: 0:01:00 

TIME HISTORY CUTOFF: 40dB 

Ln(1): 10.0% Ln(2): 99.9% 

DATE: 2/28/97

INT 
1 
2 

3 
4 
5 
6 
7 

8 

9 
10 

11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46

TIME 

8:31:24 
8 :32 :24 

8:33:24 
8 :34:24 
8 :35:24 
8:36:24 
8:37:24 
8:38:24 

8:39:24 
8:40:24 
8:41:24 
8:42:24 
8:43:24 
8:44 :24 
8:45:24 
8:46 :24 

8:47:24 
8:48:24 
8:49:24 
8: 50:24 
8:51:24 
8 :52 :24 

8:53:24 
8:54 :24 
8:55:24 
8 :56 :24 

8 :57:24 
8:58:24 
8:59:24 
9:00:24 
9:01:24 
9:02 :24 

9:03 :24 
9:04 :24 

9:05:24 
9:06:24 

9:07 :24 

9:08:24 
9:09:24 

9:10:24 
9:11:24 
9:12 :24 
9:13 :24 

9:14 :24 

9:15:24 
9:16 :24

Lav 
54.8 

56.5 

54. 7 
53.2 

53.4 

52.1 

52.5 
52.9 
53.2 
52.0 

52.1 
51.6 
51.6 
52.4 
51.9 
52.9 
53.8 
53.0 
53.9 

51.3 

53 .3 

52. 9 
53.8 

54. 1 
51.7 

58.2 
53.9 
53.5 
54.9 

58.2 
57.0 
54 .1 
54 .1 
53.9 

54.6 
54. 0 
52.5 

51.3 

53.4 

53.7 

52.8 

52.2 
53.3 

53.1 
51.3 
53.9

CONTINUOUS

Lmx 
68.2 

61.9 

58.6 

56. 6 
55.1 

54.7 

56.5 

56.3 
56.1 
54.3 
55.0 
53.7 
53.7 
55.7 
54.5 
57.0 
56.9 
56.9 
57.0 

54. 5 
56.1 

55.4 

56.5 

56.3 

54.6 

67.5 

56.0 
57.3 
59,.7 
64.1 
63.3 
58.0 
57.5 
57.3 

56.9 
56.3 
55.7 

52.5 

56 .0 

61.1 

55.7 

54.4 

54.9 
56.1 

54.6 
57.2

Lpk 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR

Li 
54 
57 
56 
54 
54 
53 
53 
55 
54 
53 
53 
52 
52 
54 
53 
56 
54 
54 
55 
52 

54 
54 
54 
55 
53 
63 
55 
55 
57 
61 
59 
55 
56 
55 
55 
55 
54 
51 

55 
56 
54 
53 
54 
54 

53 
56

L2 
50 
53 
52 
51 
51 
50 
49 
49 
50 

49 
49 
49 
49 
5o 
50 
48 
51 
48 
51 
49 
49 
50 

51 
50 

48 
49 

51 
50 
49 
50 
51 
49 
50 
50 

52 
51 

49 
49 
50 

49 
49 
50 
51 
50 

48 
49



47 9:17:24 50.7 53.8 UNR 52 48 

48 9:18:24 55.4 58.2 UNR 56 50 

49 9:19:24 52.9 56.5 UNR 54 49 

50 9:20:24 52.1 54.4 UNR 53 50 

51 9:21:24 53.6 57.1 UNR 55 50 

52 9:22:24 54.4 57.8 UNR 56 51 

53 9:23:24 52.6 54.9 UNR 54 50 

54 9:24:24 52.2 55.7 UNR 53 49 

55 9:25:24 53.6 56.9 UNR 55 50 

56 9:26:24 52.6 54.8 UNR 54 49 

57 9:27:24 53.2 54.3 UNR 53 51 

58 9:28:24 53.0 55.7 UNR 54 51 

59 9:29:24 54.0 58.6 UNR 56 49 

60 9:30:24 53.5 57.7 UNR 55 49 

61 9:31:24 53.5 58.1 UNR 55 48 

62 9:32:24 52.8 56.2 UNR 55 50 

63 9:33:24 53.4 57.3 UNR 54 51 

64 9:34:24 51.8 54.9 UNR 53 48 

65 9:35:24 53.1 56.4 UNR 54 50 

66 9:36:24 52.5 55.0 UNR 53 50 

67 9:37:24 53.2 58.1 UNR 55 49 

68 9:38:24 53.4 57.3 UNR 56 49 

69 9:39:24 52.1 55.0 UNR 53 49 

70 9:40:24 52.5 56.9 UNR 54 49 

71 9:41:24 53.1 55.7 UTNR 54 50 

72 9:42:24 52.7 55.1 UNR 53 51 

73 9:43:24 53.5 57.6 UNR 56 49 

74 9:44:24 53.7 57.6 UNR 55 50 

75 9:45:24 56.1 59.3 UNR 57 50 

76 9:46:24 54.6 58.3 UNR 56 50 

77 9:47:24 52.8 55.6 UNR 54 48 

78 9:48:24 52.3 55.5 UNR 53 49 

79 9:49:24 52.4 56.0 UNR 54 48 

80 9:50:24 52.3 55.0 UNR 53 49 

81 9:51:24 54.3 56.9 UNR 56 49 

82 9:52:24 52.5 58.1 UNR 56 48 

83 9:53:24 55.0 57.7 UNR 56 51 
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57.3 UNR 
57.0 UNR 

53.3 UNR 
55.7 UNR 
55.8 UNR 
56.9 UNR 

56.9 UNR 
63.6 UNR 
56.5 UNR 
55.7 UNR 

55.3 UNR

53 
54 
50 

57 
58 

54 
54 
54 
56 
52 
51 

55 
54 
53 
58 
60 
52 
52 

53 
55 
53 
56 

53 
53 
61 
62 
55 
60 
56 
53 
51 
52 
52 
53 
51 
56 

55 
54 
56 
54 
53 
51 

58 
59 
53 
54 
57 
56 
54 
52 

54 

54 
55 
56 
61 

55 
54 
54

46 
47 
46 
48 
48 

48 
48 

51 
46 

48 
46 
48 

46 
48 
50 

51 
46 
47 

48 
50 
50 
46 
49 
48 
51 
47 
50 
51 
49 
48 
48 
48 
48 
48 
48 
50 
50 
50 
51 
52 
50 
48 
50 

49 
49 
51 
48 
50 
48 
48 

48 
50 

48 
50 

51 
50 
51 
50



453 
454 
455 
456 

457 
458 

459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 

472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 

510

16:03 :24 
16 :04 :24 
16 :05:24 
16:06:24 

16:07:24 
16 :08 :24 

16 :09:24 
16 :10:24 
16 :11:24 
16 :12 :24 
16:13 :24 
16 :14 :24 
16 :15:24 
16:16:24 

16 :17:24 
16 :18 :24 
16 :19:24 
16:20:24 
16 :21:24 
16 :22 :24 
16:23 :24 
16 :24 :24 
16:25:24 
16:26 :24 
16:27:24 
16:28:24 
16:29:24 
16:30:24 
16:31:24 
16 :32 :24 
16:33:24 
16:34 :24 
16:35:24 
16:36:24 
16:37:24 
16 :38 :24 
16:39:24 
16:40:24 
16:41:24 
16:42:24 
16:43:24 
16:44:24 
16 :45:24 
16:46:24 
16:47:24 
16:48:24 
16:49:24 
16:50:24 
16 :51:24 
16 :52 :24 
16 :53 :24 
16:54 :24 
16:55:24 
16 :56 :24 
16 :57:24 
16 :58:24 
16 :59:24 
17:00:24

52 .8 
51.1 
51.5 
50. 9 
51.0 
52. 5 

50.9 
52.7 
50.6 
52.9 
52.6 
53.5 
56.3 
53.0 
52.7 
54.5 
51.3 
53.4 
53.3 
57.5 
53.0 
56.0 
53.3 
52 .1 

53 .6 
52 .8 

54 .7 
51.0 
52.4 
51.5 
52. 9 
52. 5 
52. 5 
51.9 
53.7 
54. 5 

62.7 
54.8 
52 .9 

52.0 

53.1 
53.3 
51.7 
51.7 
51.6 
51.2 
52 .4 
52.2 
50.8 
52.2 
53.8 
54 .5 

52.9 
53.5 
52. 5 

51.8 
50.5 
52.7

56 .3 
54 .1 
55.7 
53 .3 
55.7 
54.6 

54.1 
55.7 
54. 5 
56.2 
55.3 
57.5 
60.9 
57.5 
54.9 
58.6 
57.5 
57.8 
59.2 

62.6 
58.5 
62.5 
57.7 
54 .9 

55.4 
57.9 

62.3 
57.5 
55.7 

53.7 
55.3 
55.3 
54 .9 
55.7 
55.7 
58.5 
67.2 
62 .1 
55.4 
54.6 
55g. 9 
57.3 
54.1 
54.6 
55.3 
55.0 
57.0 
55.3 

54.2 
55.3 
55.7 
57.8 
55.3 
56.9 
55.4 

54.9 

52.5 
55.7

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 
LUNR 
UNR 
UNR 
UNR 
UNR 
UNR 
LINR 
LUNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
LINR 
LTNR 
UNR 
UNR 
UNR 
LINR 
LUNR 
UNR 

UNR 
UNR 
UNR 
LUNR 
UNR 
LUNR 
UNR 
UNR 
UNR 
LINR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR

54 
52 
53 
52 
54 
53 
52 
54 
53 

54 
54 
55 
59 
54 

53 
55 

53 
55 
56 

59 
55 
59 
55 
53 
54 
53 
56 
52 
54 
52 
54 
54 
53 
53 
54 
56 
65 
57 
54 
53 
54 
54 
53 
52 
53 
52 
54 
53 
52 
54 
54 
56 

54 
55 
54 
54 
51 

53

48 
47 
47 
48 
48 
50 
47 
48 
46 
49 
49 

50 
51 
49 
48 
50 
46 
49 
49 
53 
49 
50 
50 
50 
51 
50 
51 
47 
47 
48 
50 
48 
50 
48 
51 
48 
53 
51 
50 
48 
49 
50 

49 
48 
46 
48 
47 
49 
48 
47 
51 
49 
48 
50 
49 
48 

48 
50



511 
512 
513 
514 
515 

516 
517 
518 
519 
520 
521 
522 

523 
524 

525 
526 
527 
528 
529

17:01:24 
17:02 :24 
17:03:24 

17:04:24 

17:05:24 
17:06:24 
17:07:24 
17:08:24 
17:09:24 
17:10:24 
17:11:24 
17:12:24 
17:13:24 
17:14:24 
17:15:24 
17:16:24 
17:17:24 
17:18:24 
17:19:24

52.2 
52.6 
51.4 
51.5 

52.3 
56.6 
56.7 
53.1 
52.8 
53.7 
53.0 

52.8 
52.3 
54.4 

52.6 
53.4 

62.4 
61.8 
62.3

54 .9 

54.1 
54.1 

54.5 
54.1 

60.7 
60.7 
56.1 
55.7 
57.3 
55.6 
55.7 
56.0 

64.2 
56.9 
56.1 
72.6 

75.3 
75.1

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 

UNR 

UNR 
UNR 
UNR 
UNR 

113.9 
120.1 
110.3

53 
53 
52 
53 
53 
59 
59 

55 
53 
56 

54 
54 

54 

57 
54 
54 
67 
64 
62

50 
50 
48 
49 
50 

51 
51 
49 
50 
49 
50 
49 
48 

49 

49 
50 

53 
52 
56



-- AMPLITUDE DISTRIBUTION REPORT --

TOTAL SAMPLES = 507674 

dB SAMPLES % OF TOTAL 

42 15 0.00 

43 253 0.05 

44 959 + 0.19 

45 3140 * 0.62 

46 9394 ** 1.85 

47 16990 *** 3.35 

48 31620 * 6.23 

49 46351 ********* 9.13 

50 71979 * 14.18 

51 77979 * 15.36 

52 82452 * 16.24 

53 64235 * 12.65 

54 43175 ********* 8.50 

55 23255 * 4.58 

56 14275 *** 2.81 

57 6866 * 1.35 

58 4542 * 0.89 

59 2440 + 0.48 

60 2316 + 0.46 

61 1481 + 0.29 

62 1189 + 0.23 

63 899 + 0.18 

64 633 + 0.12 

65 408 0.08 

66 224 0.04 

67 110 0.02 

68 151 0.03 

69 94 0.02 

70 74 0.01 

71 52 0.01 

72 40 0.01 

73 28 0.01 

74 19 0.00 

75 20 0.00 

76 4 0.00 

77 8 0.00 

78 4 0.00 

Ln( 0.0) = 78dB 

Ln(10.0) = 55dB 
Ln(50.0) = 51dB 

Ln(99.9) = 44dB 

NO 40.0dB 40.0dB 

CUTOFF CUTOFF CUTOFF 

Leq 53.0dB 53.0dB 53.0dB 

Ldod 52.5dB 52.5dB 52.5dB 

Losha 52.2dB 52.2dB 52.2dB 

Leq(6) 52.1dB 52.1dB 52.1dB



File Name ......... BIN2 
Test Location ..... Moly Corp 

Employee Name ..... & r!'P2 :• A 
Employee Number...  
Department ........  
Comment Field 1...213072 /13-15 

Comment Field 2... "1•.c;' D.• 
Numeric Code #1... #2...  

METROSONICS db-308 SN 3456 V3.0 

REPORT PRINTED 03/04/97 AT 08:46:55

EXCHANGE RATE ..... 3dB 
DOSE CRITERION .... 90dB 

PRE-TEST CALIBRATION TIME ....  
PRE-TEST CALIBRATION RANGE...  

NO POST-TEST CALIBRATION 
Calibrator Type & Serial #...

FILTER ..... A WGHT 
RESPONSE... SLOW 

2/27/97 AT 7:47:22 
40.7dB TO 140.7dB

Calibrator Calibration Date..

-- OVERALL STATISTICS REPORT --

TEST BEGAN .... 2/27/97 AT 
TEST LENGTH... 0 DAYS 
TEST ENDED .... 2/27/97 AT 

TEST INTERRUPTIONS.. .6

8:29:50 
8:01:21 

16:31:34

Lay................. 58.6dB 
SEL ............... 103.1dB 
Lmax ............... 95.4dB ON 2/27/97 AT 8:31:16 

Lpk ............... 134.2dB ON 2/27/97 AT 8:31:16 
TIME OVER 115dB.. 0 DAYS 0:00:00.00

8 HR DOSE (40dB CUTOFF) .......... 0.07% 
8 HR DOSE (40dB CUTOFF) .......... 0.07%

#3... #4... #5...



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS: 484 MODE: 

PERIOD LENGTH: 0:01:00 

TIME HISTORY CUTOFF: 40dB 

Ln(1): 10.0% Ln(2): 99.91 

DATE: 2/27/97

INT 
1 
2 

3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 
30 

31 
32 
33 
34 
35 
36 

37 
38 

39 
40 

41 
42 

43 
44 

45 
46

TIME 
8:29:50 
8:30:50 

8:31:50 
8:32 :50 

8:33:50 
8:34:50 
8:35:50 
8:36 :50 

8:37:50 
8:38:50 
8:39:50 
8:40:50 
8:41:50 
8:42:50 
8:43:50 
8 :44 :50 

8:45:50 
8:46:50 
8:47:50 
8:48:50 
8:49:50 
8:50:50 
8:51:50 
8:52:50 
8 :53 :50 

8 :54 :50 

8:55:50 
8:56 :50 

8:57:50 
8 :58 :50 

8:59:50 
9:00:50 
9:01 :50 

9:02 :50 

9:03:50 
9:04 :50 

9:05 :50 
9:06 :50 

9:07:50 
9:08 :50 

9:09:50 

9:10:50 
9:11:50 

9:12:50 
9:13:50 
9:14:50

Lav 
65.9 
80.1 
56.0 
51.1 
50.6 
51.4 
56.3 
54 .1 

50.2 
51.9 
50.6 
51.7 
52.9 
53.2 
51.8 
53.5 
51.4 
51.1 
52.8 
54.8 
54.8 
53.8 
54.1 

53.6 
50.4 
52.0 
51.6 

52.5 
53.0 
50.0 
53.9 
49.8 

51.5 
49.6 
51.8 
51.1 
53.0 
55.0 

52.8 
50.9 

51.5 
53.3 

51.1 
52.8 
52.2 
50.5

CONTINUOUS

Lmx 
82.2 
95.4 

62.5 
53.5 
53.1 

53.5 
61.3 
59.3 
53.3 
53.7 
52.7 
53.5 
57.6 
57.1 
54.7 
58.9 
52.9 
52.5 
54.1 

59.9 
56.7 
57.5 
59.9 
59.3 
52.7 
54.5 
55.5 
57.1 
55.9 
52.3 

64.2 
53.1 

55.1 
51.5 
55.5 
53.5 

63.4 
58.4 
55.7 

53.2 
53.5 

55.5 
54.7 

57.9 
54.5 
54.7

Lpk 
UNR 

134.2 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UNR 

UNR 
UNR 

UNR 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 
UNR

L1 
62 
83 
58 
52 

52 
52 
58 

57 
51 
52 
51 
52 
55 
55 
53 
55 
52 
51 
53 
56 

55 
55 
55 
55 
51 
52 
52 
55 
54 
50 
56 
51 
52 

50 
54 
52 
55 
57 
54 
52 

52 

54 
52 

55 

53 
53

L2 
50 
55 
51 
48 

48 
48 
49 
50 
49 
49 
49 
50 
48 
49 
49 
49 
49 
49 
51 
51 
53 
50 
51 
50 
48 
50 
49 
48 
50 

48 
49 
47 
49 
47 

48 
48 
48 
51 

49 
49 
49 
50 
48 

48 
49 
48



47 9:15:50 48.8 50.3 UNR 49 46 

48 9:16:50 49.8 53.1 UNR 51 47 

49 9:17:50 52.2 57.9 UNR 55 47 

50 9:18:50 50.5 53.0 UNR 51 48 

51 9:19:50 50.8 52.5 UNR 52 48 

52 9:20:50 50.9 53.9 UNR 52 49 

53 9:21:50 56.5 61.5 UNR 59 50 

54 9:22:50 61.1 70.3 UNR 63 53 

55 9:23:50 58.6 63.3 UNR 61 54 

56 9:24:50 60.1 65.5 UNR 62 54 

57 9:25:50 56.8 59.5 UNR 58 53 

58 9:26:50 61.2 70.4 109.5 64 54 

59 9:27:50 55.9 61.9 UNR 58 53 

60 9:28:50 54.6 57.5 UNR 56 51 

61 9:29:50 55.7 66.3 109.0 57 51 

62 9:30:50 53.3 57.1 UNR 55 50 

63 9:31:50 54.3 57.2 UNR 56 50 

64 9:32:50 50.5 52.5 UNR 51 48 

65 9:33:50 50.6 54.7 UNR 52 48 

66 9:34:50 53.8 57.5 UNR 56 51 

67 9:35:50 51.9 55.7 UNR 54 49 

68 9:36:50 54.1 61.9 UNR 55 50 

69 9:37:50 51.1 55.5 UNR 52 49 

70 9:38:50 50.8 52.3 UNR 51 49 

71 9:39:50 51.3 53.5 UNR 52 48 

72 9:40:50 50.1 53.1 UNR 52 47 

73 9:41:50 50.1 53.2 UNR 51 47 

74 9:42:50 49.1 51.5 UNR 50 47 

75 9:43:50 51.6 53.5 UNR 52 49 

76 9:44:50 50.6 53.9 UNR 52 47 

77 9:45:50 50.3 53.6 UNR 51 48 

78 9:46:50 51.1 54.7 UNR 53 48 

79 9:47:50 53.3 59.0 UNR 55 48 

80 9:48:50 54.4 66.7 UNR 57 48 

81 9:49:50 53.5 59.9 UNR 55 48 

82 9:50:50 49.8 55.3 UNR 51 46 

83 9:51:50 53.4 67.4 UNR 53 47 

84 9:52:50 49.1 53.2 UNR 50 46 

85 9:53:50 50.9 53.9 UNR 52 48 

86 9:54:50 51.1 54.3 UNR 53 48 

87 9:55:50 53.5 57,.l UNR 55 50 

88 9:56:50 55.1 66.0 UNR 55 51 

89 9:57:50 52.9 62.2 UNR 54 49 

90 9:58:50 53.5 57.6 UNR 56 49 

91 9:59:50 55.0 62.7 UNR 57 52 

92 10:00:50 52.2 54.7 UNR 53 49 

93 10:01:50 50.7 55.1 UNR 51 48 

94 10:02:50 51.7 53.9 UNR 52 50 

95 10:03:50 50.5 52.8 UNR 51 48 

96 10:04:50 50.2 52.3 UNR 51 48 

97 10:05:50 52.0 56.8 UNR 53 49 

98 10:06:50 57.3 63.1 UNR 60 51 

99 10:07:50 56.0 62.9 UNR 59 49 

100 10:08:50 50.3 53.4 UNR 51 47 

101 10:09:50 51.2 55.5 UNR 53 46



DATE: 2/27/97

INT TIME Lay Lmx Lpk L1 L2 

102 10:10:48 48.5 48.7 UNR 48 48 

DATE: 2/27/97 

INT TIME Lay Lmx Lpk Li L2 

103 10:11:05 46.8 47.5 UNR 47 46 

DATE: 2/27/97 

INT TIME Lay Lmx Lpk Li L2 

104 10:11:07 48.7 52.9 UNR 51 45 

105 10:12:07 47.2 49.1 UNR 48 45 

106 10:13:07 51.0 55.5 UNR 53 47 

107 10:14:07 50.4 55.0 UNR 51 48 

108 10:15:07 50.6 54.3 UNR 52 47 

109 10:16:07 50.8 53.9 UNR 52 48 

110 10:17:07 53.6 58.3 UNR 56 48 

1il 10:18:07 50.9 55.5 UNR 52 48 

112 10:19:07 55.2 60.7 UNR 58 48 

113 10:20:07 48.0 49.9 UNR 49 46 

114 10:21:07 51.4 56.7 UNR 53 48 

115 10:22:07 48.6 50.7 UNR 49 46 

116 10:23:07 48.6 58.7 UNR 49 45 

117 10:24:07 48.8 51.5 UNR 50 46 

118 10:25:07 51.1 65.1 UNR 49 44 

119 10:26:07 48.3 56.0 UNR 50 45 

120 10:27:07 50.4 55.5 UNR 51 47 

121 10:28:07 50.1 53.5 UNR 51 46 

122 10:29:07 49.6 52.3 UNR 51 46 

123 10:30:07 47.1 49.1 UNR 47 45 

124 10:31:07 47.9 50.1 UNR 49 45 

125 10:32:07 49.4 60.5 UNR 49 44 

126 10:33:07 48.4 51.0 UNR 49 45 

127 10:34:07 47.9 50.3 UNR 49 46 

128 10:35:07 47.9 51.9 UNR 48 44 

129 10:36:07 48.3 53.9 UNR 49 44 

130 10:37:07 46.5 51.9 UNR 49 43 

131 10:38:07 49.0 53.9 UNR 51 43 

132 10:39:07 49.1 52.7 UNR 51 45 

133 10:40:07 47.9 51.1 UNR 49 45 

134 10:41:07 48.6 51.6 UNR 49 46 

135 10:42:07 48.7 51.5 tNR 50 45 

136 10:43:07 47.8 53.5 UNR 49 44 

137 10:44:07 47.4 51.2 UNR 49 43 

138 10:45:07 48.4 59.5 UNR 50 43 

139 10:46:07 46.8 49.6 UNR 48 44 

140 10:47:07 48.0 50.7 UNR 49 45 

141 10:48:07 46.2 50.3 UNR 47 43 

142 10:49:07 46.0 49.9 UNR 47 43 

143 10:50:07 48.4 51.9 UNR 50 43 

144 10:51:07 46.8 49.5 UNR 48 42 

145 10:52:07 47.4 51.0 UNR 49 44 

146 10:53:07 45.2 47.1 UNR 45 43 

147 10:54:07 45.6 47.8 UNR 47 43



148 10:55:07 45.6 47.5 UNR 46 43 
149 10:56:07 48.9 54.6 UNR 51 44 
150 10:57:07 51.2 57.1 UNR 54 46 
151 10:58:07 48.6 52.5 UNR 50 45 
152 10:59:07 47.6 50.3 UNR 48 45 

153 11:00:07 46.3 48.3 UNR 47 44 
154 11:01:07 50.0 53.5 UNR 52 45 
155 11:02:07 50.3 53.1 UNR 51 47 
156 11:03:07 47.7 50.7 UNR 50 44 
157 11:04:07 48.1 51.5 UNR 50 45 

158 11:05:07 49.5 53.5 UNR 51 44 
159 11:06:07 50.9 55.5 UNR 53 46 
160 11:07:07 45.0 49.5 UNR 47 42 
161 11:08:07 46.9 49.9 UNR 48 43 
162 11:09:07 48.7 50.3 UNR 49 46 

163 11:10:07 46.8 50.3 UNR 47 45 
164 11:11:07 51.7 60.3 UNR 53 48 
165 11:12:07 49.5 52.7 UNR 50 47 
166 11:13:07 49.2 55.9 UNR 51 45 
167 11:14:07 49.1 57.6 UNR 52 44 

DATE: 2/27/97 

INT TIME Lav Lmx Lpk Li L2 
168 11:14:48 49.0 52.8 UNR 51 45 
169 11:15:48 49.1 52.3 UNR 50 46 
170 11:16:48 58.9 70.4 110.5 62 46 
171 11:17:48 48.0 53.9 UNR 50 45 
172 11:18:48 50.5 57.1 UNR 52 45 
173 11:19:48 51.1 53.1 UNR 52 48 
174 11:20:48 48.9 54.3 UNR 51 45 
175 11:21:48 49.7 53.9 UNR 51 47 
176 11:22:48 52.9 61.2 UNR 55 48 
177 11:23:48 52.6 57.1 UNR 54 49 
178 11:24:48 52.7 59.5 UNR 55 49 
179 11:25:48 54.8 60.3 UNR 56 51 
180 11:26:48 56.7 62.3 UNR 60 50 
181 11:27:48 53.6 58.3 tNR 56 50 
182 11:28:48 51.3 56.0 UNR 52 49 
183 11:29:48 52.0 54.8 UNR 53 48 
184 11:30:48 55.1 61,.6 UNR 59 50 
185 11:31:48 52.5 55.9 UNR 54 49 
186 11:32:48 49.5 51.7 UNR 50 47 
187 11:33:48 48.8 51.1 UNR 49 47 
188 11:34:48 55.0 63.7 UNR 57 48 
189 11:35:48 52.3 54.7 UNR 53 50 
190 11:36:48 50.8 52.5 UNR 52 48 

191 11:37:48 53.5 60.3 UNR 54 51 
192 11:38:48 59.1 66.3 UNR 63 53 
193 11:39:48 56.4 61.1 UNR 59 51 
194 11:40:48 55.3 64.1 UNR 57 51 

195 11:41:48 58.9 65.9 109.0 63 51 
196 11:42:48 57.1 60.3 UNR 59 52 
197 11:43:48 56.5 58.8 UNR 58 52 
198 11:44:48 55.2 59.9 UNR 58 51 
199 11:45:48 52.4 53.5 UNR 53 51 
200 11:46:48 54.9 58.9 UNR 56 52 
201 11:47:48 53.2 57.3 UNR 55 49



202 11:48:48 53.4 55.7 UNR 55 50 

203 11:49:48 62.2 71.5 UNR 65 51 

204 11:50:48 64.2 71.5 UNR 67 53 

205 11:51:48 55.4 60.7 UNR 59 49 

206 11:52:48 51.2 53.5 UNR 52 49 

207 11:53:48 50.2 52.3 UNR 51 47 

208 11:54:48 51.9 54.1 UNR 53 49 

209 11:55:48 53.1 55.5 UNR 54 50 

210 11:56:48 58.2 64.7 109.0 61 49 

211 11:57:48 54.6 58.7 UNR 57 51 

212 11:58:48 51.2 54.7 UNR 52 49 

213 11:59:48 54.6 58.7 UNR 56 51 

214 12:00:48 53.3 55.5 UNR 54 50 

215 12:01:48 52.3 54.1 UNR 53 50 

216 12:02:48 63.9 73.8 UNR 68 51 

217 12:03:48 56.3 60.4 UNR 59 52 

218 12:04:48 54.6 58.7 UNR 55 49 

219 12:05:48 51.5 56.5 UNR 52 49 

220 12:06:48 56.5 61.5 UNR 59 51 

221 12:07:48 56.7 63.7 UNR 60 51 

222 12:08:48 53.9 58.1 UNR 55 50 

223 12:09:48 55.7 66.5 111.0 57 51 

224 12:10:48 50.7 52.9 UNR 51 48 

225 12:11:48 56.1 62.1 UNR 58 49 

226 12:12:48 50.4 54.0 UNR 51 48 

227 12:13:48 51.8 54.9 UNR 53 48 

228 12:14:48 57.7 62.3 UNR 60 51 

229 12:15:48 58.0 63.6 UNR 60 53 

230 12:16:48 58.1 64.0 - UNR 61 54 

231 12:17:48 58.5 62.7 UNR 61 53 

232 12:18:48 56.9 65.1 UNR 60 51 

233 12:19:48 56.5 63.1 UNR 58 52 

234 12:20:48 52.2 55.5 UNR 53 49 

235 12:21:48 52.9 57.3 UNR 55 48 

236 12:22:48 63.0 69.5 UNR 66 53 

237 12:23:48 63.3 72.7 112.7 65 57 

238 12:24:48 56.3 58.9 UNR 57 52 

239 12:25:48 54.9 62.2 UNR 57 50 

240 12:26:48 55.9 61.7 UNR 57 52 

241 12:27:48 50.4 53.1 UNR 52 46 

242 12:28:48 58.2 68.5 * 110.1 63 49 

243 12:29:48 58.3 62.0 UNR 60 54 

244 12:30:48 52.0 54.7 UTNR 53 49 

245 12:31:48 52.3 57.5 UNR 54 49 

246 12:32:48 52.8 61.5 UNR 55 48 

247 12:33:48 52.2 57.3 UNR 54 48 

248 12:34:48 50.4 55.7 UNR 52 47 

249 12:35:48 52.4 55.1 UTNR 54 49 

250 12:36:48 58.6 66.6 UNR 63 53 

251 12:37:48 68.9 81.2 117.7 72 55 

252 12:38:48 61.8 64.3 UNR 63 57 

253 12:39:48 64.3 70.0 111.0 67 57 

254 12:40:48 56.8 61.9 UTNR 60 53 

255 12:41:48 55.9 59.3 UNR 57 53 

256 12:42:48 63.4 70.6 109.0 68 54 

257 12:43:48 66.4 74.0 114.1 69 60 

258 12:44:48 65.1 71.4 111.5 67 60 

259 12:45:48 59.5 62.3 UNR 61 56



260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 

278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 

311 
312 
313 
314 
315 
316 
317

12:46:48 
12:47:48 
12:48:48 
12:49:48 
12:50:48 

12:51:48 
12:52:48 
12 :53 :48 
12:54:48 
12:55:48 
12:56:48 
12:57:48 
12:58:48 
12:59:48 
13:00:48 

13:01:48 
13:02:48 
13 :03 :48 
13:04:48 

13:05:48 
13 :06 :48 
13:07:48 
13 :08 :48 
13:09:48 
13 :10:48 
13:11:48 
13:12:48 
13:13:48 
13:14:48 
13:15:48 
13:16:48 
13:17:48 
13:18:48 
13:19:48 
13 :20:48 
13:21:48 
13:22:48 
13:23:48 
13:24:48 
13:25:48 
13:26:48 
13:27:48 
13:28:48 
13:29:48 
13:30:48 
13:31:48 
13:32:48 
13:33:48 
13:34:48 
13:35:48 
13:36:48 

13:37:48 
13:38:48 
13:39:48 
13:40:48 

13:41:48 
13:42:48 
13 :43:48

59.6 
57.8 
60.5 
61.4 
55.0 

56.3 
62.9 
62.9 
57.3 
58.0 
56.5 
60.3 
65.0 
64.1 
64.9 
63.7 
68.3 
73.6 
64.8 
64.4 
58.9 
63.8 
63.1 
56.7 
61.1 
55.1 
61.0 
57.6 
69.7 
60.6 

54.7 
61.7 
58.4 
55.4 
52.2 
52.1 
50.1 
50.0 
53.5 
49.0 
49.7 
53.2 
57.0 
51.6 
53.2 
50.8 
59.2 
50.1 
50.2 
52.4 
55.0 
56.5 
49.9 

51.6 
53.7 
52.1 
52.0 

56.1

61.9 
61.5 
67.5 
67.6 
57.6 

63.7 
70.0 
70.9 
63.5 
62.3 
59.1 
62.9 
74.9 
70.5 
72.9 
69.5 
75.8 

82.7 
74.7 

71.8 
63.9 
75.1 
73.8 
58.7 
72.0 
64.1 
67.9 
62.7 
85.8 
67.5 
57.9 
71.1 

62.0 
60.3 
55.1 
56.7 
54.2 
55.5 
59.9 
54.1 
54-.9 
59.1 
63.9 
57.5 
57.6 
56.7 
69.3 
53 .9 
54. 9 
58.7 
59.9 
64.5 
54.4 
55.5 
59.0 
53.9 
55.9 
62.3

UNR 
UNR 
UNR 
UNR 
UNR 

UNR 
UTNR 

UNR 
UNR 
UNR 
UNR 
UNR 

112.7 
109.5 

113.7 
UTNR 

115.3 
118.9 
112.3 
112.3 

UNR 
110.5 
111.5 

UNR 
112.7 

UNR 
UNR 
UNR 

116.3 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 

UNR 

UNR 

UINR 
UNR 

UNR 
109.0 

UNR 
UNR 

UNR 
UTNR 

110.1 
UNR 
UNR 
UNR 
UNR 

UNR 
UINR

61 
59 
65 
64 
56 
57 
65 
65 
60 
60 
57 
61 
67 
67 
68 
67 
71 
79 
67 
69 
61 
68 
65 
58 
64 
57 
65 
59 
70 
63 
55 
64 
60 
57 
53 
55 
51 
51 
55 
50 
51 
56 
61 
53 
55 
53 
63 
51 

51 
55 
57 
58 
53 
53 
56 
53 
53 
60

55 
53 
53 
53 
52 

53 
56 
53 
52 

53 
54 
57 
55 

57 
56 

54 
61 
59 
58 
54 
54 
54 
54 
53 
52 
50 
50 
53 
58 
53 
52 
52 
55 
52 
49 
46 
47 
47 
47 
46 
46 
48 
49 
47 
49 
47 
48 
48 
47 
47 
51 

49 
46 
49 
48 
48 
49 

50



318 13:44:48 61.2 68.7 109.0 64 54 

319 13:45:48 55.0 61.1 UNR 56 52 

320 13:46:48 56.6 60.3 UNR 58 53 

321 13:47:48 58.4 62.8 UNR 60 55 

322 13:48:48 58.2 63.5 UNR 60 52 

323 13:49:48 59.4 62.7 UNR 61 55 

324 13:50:48 54.8 60.1 UNR 56 52 

325 13:51:48 56.6 63.1 UNR 59 52 

326 13:52:48 58.6 64.9 UNR 62 51 

327 13:53:48 57.7 63.5 109.0 59 54 

328 13:54:48 56.0 61.0 UNR 58 51 

329 13:55:48 56.9 61.7 UNR 59 52 

330 13:56:48 54.6 59.5 UNR 56 49 

331 13:57:48 52.5 59.1 UNR 54 48 

332 13:58:48 55.5 65.0 UNR 58 51 

333 13:59:48 52.7 55.1 UNR 53 51 

334 14:00:48 53.6 55.8 UNR 54 51 

335 14:01:48 54.9 63.7 UNR 55 50 

336 14:02:48 59.5 71.8 109.5 63 49 

337 14:03:48 57.9 65.3 UNR 60 54 

338 14:04:48 56.5 59.5 UNR 58 52 

339 14:05:48 62.9 71.0 113.0 64 55 

340 14:06:48 66.2 74.5 112.3 70 54 

341 14:07:48 59.9 65.9 UNR 62 56 

342 14:08:48 58.6 66.5 UNR 61 54 

343 14:09:48 56.3 61.5 UNR 57 52 

344 14:10:48 56.6 60.7 UtNR 59 52 

345 14:11:48 58.8 68.3 UNR 63 50 

346 14:12:48 51.2 56.9 UTNR 52 48 

347 14:13:48 53.6 61.1 UNR 56 48 

348 14:14:48 54.9 62.7 UTNR 58 50 

349 14:15:48 51.3 54.7 UTNR 53 48 

350 14:16:48 57.4 66.7 UNR 61 50 

351 14:17:48 53.9 62.8 UNR 56 49 

352 14:18:48 57.8 62.7 UNR 60 53 

353 14:19:48 56.4 60.1 UINR 59 53 

354 14:20:48 56.4 60.3 UtNR 57 53 

355 14:21:48 56.8 61.1 UNR 59 51 

356 14:22:48 51.1 55.7 UNR 52 48 

357 14:23:48 50.5 54.6 UNR 51 48 

358 14:24:48 54.8 59.9 UTNR 57 49 

359 14:25:48 59.2 64.7 UNR 62 52 

360 14:26:48 54.0 56.7 UNR 55 50 

361 14:27:48 51.0 54.7 UNR 53 48 

362 14:28:48 49.8 52.3 UNR 51 46 

363 14:29:48 53.6 59.9 UtNR 56 48 

364 14:30:48 55.2 64.9 UNR 57 48 

365 14:31:48 56.7 65.7 UNR 60 50 

366 14:32:48 52.3 57.1 UNR 55 47 

367 14:33:48 60.7 66.4 UINR 65 52 

368 14:34:48 64.1 71.4 114.4 68 53 

369 14:35:48 54.9 59.9 UNR 57 49 

370 14:36:48 53.8 60.9 UNR 55 49 

371 14:37:48 55.7 61.5 UtNR 59 50 

372 14:38:48 54.2 58.0 UtNR 56 49 

373 14:39:48 56.9 61.5 UNR 58 53 

374 14:40:48 54.9 60.3 UNR 57 50 

375 14:41:48 52.6 61.4 UNR 53 49



376 14:42:48 55.5 63.7 UNR 57 50 

377 14:43:48 50.6 53.9 UNR 52 48 

378 14:44:48 51.3 54.9 UNR 52 49 

379 14:45:48 57.2 64.5 UNR 61 48 

380 14:46:48 62.0 71.5 UNR 65 52 

381 14:47:48 53.8 58.7 UNR 55 50 

382 14:48:48 53.3 57.3 UNR 55 48 

383 14:49:48 53.4 57.1 UNR 54 50 

384 14:50:48 51.4 55.3 UNR 53 48 

385 14:51:48 52.8 64.3 UNR 54 47 

386 14:52:48 60.4 72.0 112.7 62 50 

387 14:53:48 54.4 65.1 UNR 58 48 

388 14:54:48 55.6 59.5 UNR 57 52 

389 14:55:48 56.6 63.7 UNR 59 50 

390 14:56:48 58.7 67.1 UNR 62 48 

391 14:57:48 51.8 56.2 UNR 53 49 

392 14:58:48 56.5 64.5 UNR 60 51 

393 14:59:48 58.2 62.8 UNR 60 53 

394 15:00:48 56.1 59.2 UNR 57 52 

395 15:01:48 51.5 57.5 UNR 53 49 

396 15:02:48 53.6 57.2 UNR 55 50 

397 15:03:48 63.6 69.9 110.1 67 55 

398 15:04:48 56.9 62.3 UNR 60 51 

399 15:05:48 52.8 60.3 UNR 55 47 

400 15:06:48 50.5 54.7 UNR 52 47 

401 15:07:48 54.4 60.3 UNR 57 50 

402 15:08:48 54.5 63.5 UNR 57 47 

403 15:09:48 51.8 55.9 UNR 54 47 

404 15:10:48 50.2 52.6 UNR 51 47 

405 15:11:48 51.0 54.3 UNR 52 46 

406 15:12:48 52.9 58.7 UNR 55 48 

407 15:13:48 55.9 59.9 UNR 57 53 

408 15:14:48 54.7 59.1 UNR 56 52 

409 15:15:48 51.4 59.6 UNR 53 47 

410 15:16:48 53.4 57.1 UNR 56 48 

411 15:17:48 54.4 57.9 UNR 56 51 

412 15:18:48 51.3 54.3 UNR 52 48 

413 15:19:48 49.2 53.4 UNR 50 46 

414 15:20:48 52.7 58.3 UNR 56 46 

415 15:21:48 57.9 62.5 UNR 60 52 

416 15:22:48 52.2 55o.5 UNR 53 48 

417 15:23:48 54.9 60.3 UNR 58 48 

418 15:24:48 57.8 66.6 UNR 61 51 

419 15:25:48 55.8 62.6 UNR 58 49 

420 15:26:48 56.6 66.7 UNR 59 52 

421 15:27:48 61.7 68.3 111.0 65 54 

422 15:28:48 62.6 72.5 UNR 66 52 

423 15:29:48 55.6 62.5 UNR 57 50 

DATE: 2/27/97 

INT TIME Lav Lmx Lpk L1 L2 

424 15:30:41 58.2 69.9 UNR 59 51 

425 15:31:41 58.5 66.5 UNR 62 52 

426 15:32:41 56.6 64.0 UNR 57 52 

427 15:33:41 59.8 66.1 UNR 62 53 

428 15:34:41 59.2 68.7 UNR 61 50 

429 15:35:41 57.1 65.0 UNR 61 50



430 15:36:41 
431 15:37:41 
432 15:38:41 
433 15:39:41 

434 15:40:41 
435 15:41:41 
436 15:42:41 
437 15:43:41 
438 15:44:41 
439 15:45:41 

440 15:46:41 
441 15:47:41 
442 15:48:41 
443 15:49:41 
444 15:50:41 
445 15:51:41 
446 15:52:41 
447 15:53:41 

448 15:54:41 
449 15:55:41 
450 15:56:41 

451 15:57:41 
452 15:58:41 
453 15:59:41 
454 16:00:41 
455 16:01:41 
456 16:02:41 
457 16:03:41 
458 16:04:41 

459 16:05:41 
460 16:06:41 
461 16:07:41 
462 16:08:41 
463 16:09:41 
464 16:10:41 
465 16:11:41 
466 16:12:41 
467 16:13:41 
468 16:14:41 
469 16:15:41 
470 16:16:41 
471 16:17:41 
472 16:18:41 
473 16:19:41 
474 16:20:41 
475 16:21:41 

476 16:22:41 
477 16:23:41 

478 16:24:41 
479 16:25:41 
480 16:26:41 

481 16:27:41 

482 16:28:41 
483 16:29:41 

484 16:30:41

53.0 
50.8 
52.8 
55.8 
51.6 
52.6 
49.3 

53.0 
49.9 
55.3 
54.6 
54.8 
56.8 
55.1 
52.4 

51.0 
52.7 
55.8 
50.8 
51.0 
52.5 
58.4 
51.8 
54.8 
52.5 
52.1 
54.9 
60.2 
54.2 
52.8 
51.0 
50.8 
55.1 
51.5 
53.6 

52.9 
52.6 
54.8 

54.0 
58.0 
55.1 
55.0 
52.2 
50.6 
49.6 
52.9 

54.5 
57.2 
57.8 
50.7 
56.6 

58.0 
54.3 
55.4 

52.8

62.7 
53.9 
56.9 
62.5 
56.7 
59.6 
57.0 
63.9 
56.7 

64.7 
59.4 
64.9 

68.8 
59.9 
56.3 

54.0 
55.5 

67.4 
55.7 
55.3 
55.1 
64.7 
55.8 
60.4 
56.4 
58.4 
61.8 
69.6 
62.0 
57.1 
54.3 
56. 7 
58.1 
55.0 
58.9 
56.7 
58.1 
57.9 
58.7 
62.7

UNR 
UNR 
UNR 
UNR 

UNR 
UNR 
UNR 

UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UNR 
UTNR 
UNR 
UNR 
UNR 
UNR 
UTNR 
UNR 
UNR 
UNR 
UTNR 
UNR 

111.0 
UNR 
UTNR 
UNR 
UNR 
UNR 
UNR 

U.NR 
UNR 
UNR 
UNR 
UNR 

UJNR

58.9 # UNR 
61.9 UNR 
57.5 UNR 
55.9 UNR 

57.6 UNR 
57.6 UNR 
59.9 UNR 
63.1 UNR 
65.9 UNR 
54.7 UNR 
62.1 UNR 
64.8 UNR 
63.1 UNR 
63.1 UNR 
56.1 UNR

54 
52 
54 
57 

54 
54 
49 
55 
52 

57 
56 
56 
58 

58 
54 
52 
54 
58 
53 
53 

54 
61 

53 
58 
54 
54 
57 
62 

56 
55 
52 
53 
57 
52 
56 
54 
54 
56 
56 
59 
57 
57 
53 
52 
52 

56 
57 
60 
62 
52 
58 
60 
55 

58 
54

46 
48 
49 
51 
48 
45 
45 
46 
45 
49 
50 
48 
48 

49 
48 

48 
49 

50 
47 
47 
49 
50 
48 
49 
49 
48 
48 
52 
49 
48 
47 
47 
49 
49 
49 
50 
49 
51 
49 
52 

51 
50 
48 
47 

46 
48 

49 
50 
51 
48 
51 
53 
50 
50 

48



-- AMPLITUDE DISTRIBUTION REPORT --

TOTAL SAMPLES = 

dB SAMPLES

3642 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59 
60 
61 
62 
63 
64 
65 
66 
67 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 
81 
82 
83 
84 
85 
86 

87 
88 
89 
90 
91 
92

945 
2823 
6540 
9724 

16585 
25689 
40338 
49956 

52972 
44939 
42441 

34885 
29649 
22045 
19025 
13479 
11648 

8058 
7094 
5288 
4177 
3219 
2829 
1980 
1588 
1232 

862 
487 
434 
211 
208 
128 

101 
71 
51 
49 
61 
62 
50 
32 
17

+ 

* 

* 

** 

** 

** 

* 

* 

* 

4.  

+ 

+ 

4.  

+

13 
16 
11 
11 
13 
11 

5 
4 
3

462105

k OF TOTAL

0.01 
0.20 
0.61 
1.42 
2.10 
3.59 
5.56 

8.73 

10.81 
11.46 

9.72 
9.18 
7.55 
6.42 
4.77 
4 .12 

2 .92 

2.52 
1.74 
1.54 
1.14 
0.90 
0.70 
0.61 
0.43 
0.34 
0.27 
0.19 
0.11 
0.09 
0.05 
0.05 
0.03 
0.02 
0.02 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00



% OF TOTAL
dB SAMPLES

40.0dB 

CUTOFF 

58.2dB 
55. 8dB 
54.9dB 
54.4dB

4.  
4.  
2.

95dB 
59dB 
52dB 
43dB

n~ An

93 
9 
9

Ln( 0.0) 
Lii (10. 0) 
Ln (50.0) 
Ln (99.9)

Leq 
Ldod 
Losha 
Leq(6)

0.00 
0.00

NO 

CUTOFF 

58.2dB 
55. 8dB 
54. 9dB 
54.4dB

40. OdB 

CUTOFF 

58.2dB 
55.8dB 
54. 9dB 
54.4dB

Z



APPENDIX I 

SPECIES OF SPECIAL CONCERN



ADINtSTRAT1VE SUSIAUS: 

COMMONWEALTH OF PENNSYLVANIA ADMINISTRATION 717-7.7.5670 
AUTOMOTIVE AND 
PROCUREMENT DvIVSION 717.707.59, PEN NSYLVANIA LCENSE DIVISION 71 7.87-2084 
PERSONNEL DIVISION 717-787-7836 

WILDLIFE MANAGEMENT 717.787.5529 

MNFORMATION EDUCATION 797"7876286 
LAW ENFORCEMENT 77-7137 5740 

lass ~ LAND MANAGEMENT 717-7-61811 
REAL ESTATE DIVISION 717.787-456 

2001 ELMERTON AVENUE MANAGEMENT INFORMATION 

HARRISBURG, PA 17110-9797 SYSTEMS ... 717-7874076 

October 2, 1996 

Mr. William Stanhope 
IT Corporation 
2790 Mosside Blvd.  
Monroeville, PA 15146-2792 

Dear Mr. Stanhope: 

In response to your request for information services, we are providing 
the enclosed printouts from the Pennsylvania Fish and Wildlife Data Base.  

We have no record of threatened or endangered species occurring on or 
near your project area.  

Additional comments concerning this data search are included on the 
following page.  

Very truly yours, 

Calvin W. DuBrock, Director 
Bureau of Wildlife Management 
Pennsylvania Game Commission 

Encl.  
CWD: sp

An Equal Opponunlmy Employer



32W.FM-DWWOOIS Rev. 3/96 COMMONWEALTH OF PENNSYLV1ANIA 
DEPARTMENT OF ENV11tONMENYI. PROTtCrION 

BUREAU OF DAMS. WATERWAYS AND>WITLAMDS

for Dpaur.mev Uaa Only 

PNDI Search - Computer __ Map_ _ 

Reviewer 'J"?- 22g•; 
Do 101 /01 Pone No._____

SUPPLEMENT NO. I 
PENNSYLVANIA NATURAL DIVERSITY INVENTORY SEARCH FORM 

4.This Supplement No. 1 provides the site information necessary to perform a computer search for species of 
special concern listed under the Endangered Species Act of 1973, the Wild Resources Conservation Act, the 
Pennsylvania Fish and Boat Code or the Wildlife Code. Records regarding species of special concern are 
maintained in a computer data base called the "Pennsylvania Natural Diversity inventory' (PNDI).  

9. Complete the information below and mail to the appropriate regional office or the delegated County 
Conservation District (SEE REVERSE SIDE FOR UST OF OFFICES AND ADDRESSES).  

C, This Supplement No. I will be returned to you with information relevant to your project concerning species of 
special concern. Include it and any correspondence received from the agencies below. with your submission of 
a Chapter 105 Permit Application for a Water Obstruction and Encroachment Permit and/or a Dam Permit 
a nd/or a GeneralI Permit Registration.  

D. The information in PNDI is routinely updated. Results of this PNDI search are valid for one year.

PROJECT LOCATION: 

Township and/or Mun icipality

NAME: B.I SI ýAnkope__ /rT1c-orp.  
ADDRESS: 2?I-Ms-e RtylA .

rKA N- riitP-.PA

PHONE (8:00 AM TO4:00 PM): (& 'aTý 3-*Z-770/

1) Name of the United States Geological Survey (U.S.G.S.) 7J Minute Quadrangle Map where -project is located: 
Wa -%V-, i , Q -toPn 2) Project size (in acres) 4.e.2-z5 

3) Indicate location of approximate project center on the U.S.G.S. Quad map by measuring in inches (to nearest 
ame-tenth) f rom the lower richt corner of the f ull U.S.G.S. Quadrangle map.  

* North (UP)~ rinches 2. N: 6.3' 

* West (to the left).,fýnches N .'1 W:fi 3.1'.  
I I examlenot to scale) 

4) Attach an 8+' x 11' photocopy (DO NOT REDUCE) of the section of the U.S.G.S. Quadrangle Map which 
identifies the project location and outlines the approximate boundaries of the project.  

FOR DEPARTMENT USE ONLY 

~S~ No known record of habitats for species of special concern has been identified in the area designated above.  

0 No impac to species of special concern. (PNDI staff person _______on J 
initials date 

: Potential impact to species of special concern. Written recommendations on measures necessary to resolve this 
matter will be provided by:

o) Dept. of Conservation & Natural Resources D3 Mr. Andrew L Shiels 
a urea u of Forestry/FAS PA Fish & Boat Commission 
P.O. Box 8552 A50 Robinson Lane 
Harrisburg, PA 17105-8552 Bellefonte, PA 16923 
717.787-3444 - 814.359.5113

[3 PNDI Interpretation Requested

C)Mr. Denver A. McDowell 
PA Game Commission 
2001 Elmerton Ave.  
Harrisburg, PA 17110-9797 
717-783-8743

Element Occurrence Code ___________

lslltg



APPENDIX J 

SEDIMENT AND SURFACE WATER 
SAMPLING DATA
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lEA. Inc. Phone 919.677.0090 
3000 Weston Parkway Fax 919.677-0427 
Cary. NC 27513 

IIEA 
An Aquarion Company 

MOLYCORP February 17, 1997 
Attn: Mr. George Dawes 
300 Caldwell Avenue 
Washington, PA 15301 

Dear Mr. Dawes: 

Please find enclosed the radiological results of eight (8) water and ten (10) 
soil samples received at our laboratory on January 17 and 22, 1997. This report 
contains sections addressing the following information at a minimum: 

ecase narrative 
Osample summary 
ereport form key 
eanalytical results (forms I thru VII)

IEA Project #s 1933 082 

IEA Work Order #s 97-01-367 & 97-01-443 

MOLYCORP PO # 

MOLYCORP Project ID Hill Area 

Copies of this radiological report and supporting data are maintained in our 
files for a minimum of three years unless special arrangements have been made.  
Except where specifically indicated, all radiological testing was performed at 
this laboratory location and no portion of the testing was subcontracted.  

We appreciate your selection of our services and welcome any questions or 

suggestions you may have relative to this report. Please contact your customer 

service representative at(919) 677-0090 for any additional information. Thank 
you for utilizing our services. We hope you will consider us for your future 
anal-.,:ical needs. I 

I have reviewed and approved the enclosed data for final release.  

Sincerely, 

Ross W. Williams, Ph.D.  
Technical Supervisor, Radiological Laboratory 
IEA-North Carolina 

RWW/mevl 

Monroe. SChaumOurg. N 8,ierca. w-iocnay 

ConneCtiCut Illinois M 8shchusetts Ne• r lesey 

203 261 4458 708.705 0740 SG8 667 1400 20: -28 8181



SIEA 
An Aqanon Company CASE NARRATIVE 

Client: MOLYCORP 

Order Number: 97-01-367 & 97-01-443 
Project Number. 1933_082 

Eight (8) water samples and ten (10) soil samples were received on January 17, and January 22, 

1996, with the chain-of-custody intact. All of the samples were analyzed for isotopic thorium, 

isotopic uranium and radium-226. All of the water samples and six of the soil samples were also 

analyzed for radium-228.  

Radium-226 in water was analyzed by the radon emanation method, and Ra-226 in soil was 

analyzed by gamma spectroscopy using a two-count method for determination of Ra-226 from the 

Bi-214 (a radon daughter) gamma peak. This two count gamma spectroscopy method corrects for 

any degassing of radon from the soil which may have occurred prior to the sample being sealed for 

analysis.  

Radium-228 in water was analyzed by proportional counting the beta activity from the Ra-228 

daughter, Ac-228. Ra-228 in soil was analyzed by gamma spectroscopy using the gamma peaks 

from Ac-228.  

One method blank was analyzed for each parameter. The activity concentration in the method blanks 

met the acceptance criteria of less than three times the MDL for all parameters.  

One blank spike analysis was performed for each parameter. All blank spike data were within the 

80-120% acceptance criteria.  

One matrix spike analysis was performed for each parameter. Except for the Ra-228 results, all 

matrix spike recoveries were within the 80-120% acceptance criteria for water samples. The matrix 

spike recovery for Ra-228 in sample SUGAR-02 was 126%, which indicates a matrix interference 

for this sample.  

A duplicate sample was analyzed for each parameter. The duplicate analyses data were all within 

the acceptance criteria of a Duplicate Etror Ratio (DER) of less than 1.5. The DER is defined as 

follows: 
IS-DI 

DER= -
(2o, + 2at) 

Where: S = Original Sample Value 
D = Duplicate Value 
2o, = Original Sample Uncertainty 
20d = Duplicate Sample Uncertainty 

Ross W. Williams, Ph. D.  
Technical Supervisor, Radiological Laboratory 
2/17/97

N :\WPNMOLYCORP._1 933_082.wpd



Environmental Survey 

Cover Page 

Radiological Data Analysis Package 

Project Number: 1933._082

02/17/97 

120 Southcenter Ct.. Suite 300 

Momsville, NC 27560 

Phone (919)460-8505 

Fax (919) 469-2646

Client 
Sample ID 

CHAR-01 

CHAR-01 

CHAR-02 

FCHAR-02 

SUGAR-01 

SUGAR-01 

SUGAR-02 

SUGAR-02 

Pond-01 

Pond-01 

Pond-02 

Pond-02 

Blank-20 

Blank-Rad20 

Rad-01 

Rad-02 

Rad-03 

Rad-04

Lab ID 

9701367-01 

9701367-02 

9701367-03 

9701367-04 

9701367-05 

9701367-06 

9701367-07 

9701367-08 

9701443-09 

9701443-10 

9701443-11 

9701443-12 

9701443-13 

9701443-14 

9701443-15 

9701443-16 

9701443-17 

9701443-18

I 
] 
] 
] 
] 
7 
] 
] 
] 
] 
] 
7 
] 
7 
] 
] 
] 
] 
7

Comments:

Release of the data contained in this package has been authorized by the laboratory manager of the manager's designee, 
as verified by the following signature.

5'- /j •4_ 
Manager, Radiological Laboratory

2117LFZ 
Dak

IEA 
Aq- C=r""



Project Number: 1933_082
U2111/91 

Radiological Analysis Results 

Form I

Analysis Sample 
C l e tS a m p le B a t c h M t i a i n c d eR s lU n e t i t U i sD t eS iz e M D A 

Sample ID Lob 10 Type Number Mad Raincto RstUcdlnyQ nts De 

CHAR-0l 9701367-01 Reg 97010079 Soil Th-228 0.46 0.11 pCi/g 02)14/97 1.0150 0.12 

Fru^Dni 0701367-.01 Rea 97010079 Soil Th-230 0.35 0.08 pCi/g 02/14/97 1.0150 0.04

CHAR-01 9701367-01 Reg 97010079 Soil Th-232 0.37 0.08 pC.0g 0231497 1.0150 0.03 

ICHAR-0 9701367-01 Reg 97010075 Soil U-234 0.32 0.06 pC--g 0203/97 1.0030 

CHAR-01 9701367-01 Reg 97010078 Soil U-235 0.02 0.02 pCi/g 02103/97 1.0030 0.01 

CHAR-01 9701367-01 Reg 97010078 Soil U-238 0.23 0.06 pCi/g 02/03/97 1.0030 0.03 

CHAR-0 9701367-0 Re n9S80/039o7 1.0030 0.03

CHAR-01 9701367-01 Reg 97010091 Soil Ra-226 0.58 u.zi I p%.u.  

CHAR-01 9701367-01 Reg 97010092 Soil Ra-228 0.68 0.11 pCi/g 01/28/97 372.9000 0.11 

CHAR-01 9701367-02 Reg 97010077 Water Th-228 -0.21 0.38 pCi/L 01/27/97 0.2500 0.70 

CHAR-01 9701367-02 Reg 97010077 Water Th-230 0.12 0.12 pCi/L 01/27/97 0.2500 0.16 

CHAR-01 9701367-02 Reg 97010077 Water Th-232 -0.03 0.10 pCi/L 01/27/97 0.2500 0.23 

CHAR-01 9701367-02 Reg 97010076 Water U-234 0.27 0.13 pCi/L 01/27/97 0.2500 0.10 

CHAR-01 9701367-02 Reg 97010076 Water U-235 -0.02 0.06 pCi/L 01/27/97 0.2500 0.16 

CHAR-01 9701367-02 Reg 97010076 Water U-238 0.27 0.13 pCi/L 01/27/97 0.2500 0.10 

CHAR-01 9701367-02 Reg 97010093 Water Ra-226 0.09 0.09 pCi/L 02106/97 0.5000 0.10 

CHAR-01 9701367-02 Reg 97010094 Water Ra-228 0.99 1.14 pCi/L 02112/97 1.0000 2.55 

CHAR-02 9701367-03 Reg 97010079 Soil Th-228 0.35 0.10 pCi/g 02104/97 1.0172 0.12 

CHAR-02 9701367-03 Reg 97010079 Soil Th-230 0.39 0.08 pCi/g 02/04/97 1.0172 0.03 

CHAR-02 9701367-03 Reg 97010079 Soil Th-232 0.42 0.08 pCi/g 02/04/97 1.0172 0.04 

CHAR-02 9701367-03 Reg 97010078 Soil U-234 0.35 0.07 pCilg 02/03/97 1.0612 0.04 

Key shall be attached 
Commentsi 

UDA mode



Projct umbe: 133_82 lEA EH 
Client Sample Batch 
Sample ID Lab ID Type Number Matrix

lEA Radiological Lab 

Radiological Analysis Results 

Form I

Re',,,~l Uncertalnty 0 Units

CHAR-02 9701367-03 Reg 97010078 Soil U-235
0.04 0.03 pCl/g UZIUWi

I CHAR-02 97011367-03 Reg 97010078 Soil U-238 0.32 0.07 pCi/g 02/03/97 1.0612 0.04 

(CHAR-02 9701367-03 Reg 97010091 Soil Ra-226 0.76 0.23 pCi/g 02103/97 411.2000 0.06 

CHAR-02 9701367-03 Reg 97010092 Soil Ra-228 0.94 0.16 pCi/g 01/29197 411.2000 0.10 

CHAR-02 9701367-04 Reg 97010077 Water Th-228 0.16 0.38 pCi/L 01/27/97 0.2500 0.64 

CHAR-02 9701367-04 Reg 97010077 Water Th-230 0.08 0.19 pCi/L 01/27/97 0.2500 0.34 

CHAR-02 9701367-04 Reg 97010077 Water Th-232 0.20 0.16 pCi/L 01/27/97 0.2500 0.22 
CHAR-02 9701367-04 Reg 97010076 Water U.234 0.25 0.13 pCi/I 01/27/97 0.2500 0.14 

CHAR-02 9701367-04 Reg 97010076 Water U-235 0.05 0.09 pCi/L 01/27/97 0.2500 0.15 

CHAR-02 9701367-04 Reg 97010076 Water U-238 0.18 0.14 pCi/L 01/27/97 0.2500 0.19 

CHAR-02 9701367-04 Reg 97010093 Water Ra-226 -0.03 0.13 pCVIL 02A06/97 0.5000 0.16 
CHAR-02 9701367-04 Reg 97010094 Water Ra-228 2.43 1.15 pCi/I 02/12/97 1.0000 2.20 

SUGAR-01 9701367-05 Reg 97010079 Soil Th-228 0.47 0.11 pCilg 02/04/97 1.0200 0.13

SUGAR

[SUGAR

[SUG AR:

[SU G:AR 

SUGAR

SUGAR-

fl4 oaflhi7.nl• R~ 97010079 Soil Ti" i-230
01 9701367-05 Reg 97010079 Soil Th-232 0.57 0.10 pCilg 02/04/97 1.0200 0.04 

01 9701367-05 Reg 97010078 Soil U-234 0.31 0.07 pCi/g 02/03/97 1.0131 0.04 

01 9701367-05 Reg 97010078 Soil U-235 0.00 0.02 pCl/g 02/03/97 1.0131 0.04 

01 9701367-05 Reg 97010078 Soil U-238 0.22 0.06 pCi/g 02/03/97 1.0131 0.05] 

-01 9701367-05 Reg 97010091 Soil Ra-226 0.65 0.23 pCi/g 02/03/97 340.2000 0.07]

SUGAR-0l 9701367-05 Reg 97010092 Soil R 

Key shall be attached 

Comments:

a-228 0.71 0.17 pCi/g 01/29/97 340.2000

Page 2 02/17/97

IU~Q.- 1.

DateqYS, 
Date

O-dionuclie Reul-ncraity Q Unt

MDA mode

Size MDAI
D =.'finn* I¢'lMa

0.03 pCi/g 02/03/97 U.Uj1.06120.04

0.09 pCi/g 02/04/97 1 .0200 U.U30.48

0.120.71



SI i 02/17/97 l EA Project Number. 1933082 Radiological Analysis Results 

im Form I 

Client Sample Batch Analysis Sample 

Sample ID Lab ID Type Number Matrix Radionuclide Result Uncertainty a Units Date Size MDA 

SUGAR-01 9701367-06 Reg 97010077 Water Th-228 0.23 0.38 pCi/L 01/27/97 0.2500 0.63 

SUGAR-01 9701367-06 Reg 97010077 Water Th-230 0.16 0.15 pCI/L 01/27/97 0.2500 0.23 

SUGAR-01 9701367-06 Reg 97010077 Water Th-232 0.03 0.10 pCI/L 01/27/97 0.2500 0.20 

SUGAR-01 9701367-06 Reg 97010076 Water U-234 0.16 0.16 pCi/L 01/27/97 0.2500 0.25 

SUGAR-01 9701367-06 Reg 97010076 Water U-235 0.04 0.12 pCi/L 01/27/97 0.2500 0.22 

SUGAR-01 9701367-06 Req 97010076 Water U-238 0.22 0.14 pCI/I 01/27/97 0.2500 0.18 

SUGAR-01 9701367-06 Reg 97010093 Water Ra-226 0.06 0.09 pCI/L 02/06/97 0.5000 0.09] 

SUGAR-01 9701367-06 Reg 97010094 Water Ra-228 1.12 1.20 pCi/L 02/12/97 1.0000 2.69 

SUGAR-02 9701367-07 Reg 97010079 Soil Th-228 0.64 0.13 pCi/g 02/04/97 1.0386 0.12 

SUGAR-02 9701367-07 Req 97010079 Soil Th-230 0.48 0.09 pCi/g 02/04/97 1.0386 0.04 
SUGAR-02 9701367-07 Reg 97010079 Soil Th-232 0.44 0.09 pCi/g 02/04/97 1.0386 0.05 

SUGAR-02 9701367-07 Req 97010078 Soil U-234 0.37 0.07 pCi/g 02/03/97 1.0036 0.03 

SUGAR-02 9701367-07 Reg 97010078 Soil U-235 0.00 0.02 pCi/g 02103/97 1.0036 0.04 

SUGAR-02 9701367-07 Reg 97010078 Soil U-238 0.25 0.06 pCi/g 02/03/97 1.0036 0.03 

9701367-07 ReU 97010091 Soil Ra-226 0.77 0.26 pCi/g 02/03/97 353.7000 0.07 

SUGAR-02 9701367-07 Reg 97010092 Soil Ra-228 1.06 0.20 pCi/g 01/29/97 353.7000 0.11 

SUGAR-02 9701367-08 Reg 97010077 Water Th-228 -0.02 0.34 pCI/I 01/27/97 0.2500 0.61 

SUGAR-02 9701367-08 Reg 97010077 Water Th-230 0.04 0.17 pCi/o 01/27/97 0.2500 0.31 

SUGAR-02 9701367-08 Reg 97010077 Water Th-232 0.05 0.22 pCi/L 01/27/97 0.2500 0.40 

SUGAR-02 9701367-08 Reg 97010076 Water U-234 0.27 0.16 pCi/L 01/27/97 0.2500 0.20 

Key shall be attached 
Comments: 

MDA ,,d-



1NIM Project Number: 1933_082 1

lEA Radiological Lab Page 4 

Radiological Analysis Results 02/17/97 

Form I

Client Sample Batch Analysis Sample I 
Sample ID Lab ID Type Number Matrix Radionuclide Result Uncerlalnty 0 Units Date Size MDA 

SUGAR-02 9701367-08 Reg 97010076 Water U-235 0.02 0.09 pCiil 01/27/97 0.2500 0.18] 

SUGAR-02 9701367-08 Reg 97010076 Water U-238 0.22 0.14 pCi/L 01/27197 0.2500 0.18] 

SUGAR-02 9701367-08 Reg 97010093 Water Ra-226 0.10 0.08 pCi/L 02/06/97 0.5000 0.08] 

SUGAR-02 9701367-08 Reg 97010094 Water Ra-228 2.99 1.29 pCi/L 02/12/97 1.0000 2.48] 

Pond-01 9701443-09 Reg 97010079 Soil Th-228 0.68 0.13 pCi/g 02/04/97 1.0288 0.12] 

Pond-01 9701443-09 Reg 97010079 Soil Th-230 0.63 0.11 pCl/g 02/04/97 1.0288 0.031 

Pond-01 9701443-09 Reg 97010079 Soil Th-232 0.79 0.12 pCi/g 02/04/97 1.0288 0.04] 

Pond-01 9701443-09 Reg 97010078 Soil U-234 0.56 0.10 pCl/g 02/03/97 1.0279 0.05] 

Pond-01 9701443-09 Reg 97010078 Soil U-235 0.01 0.03 pCi/g 02/03/97 1.0279 0.06] 

I(Pond-01 9701443-09 Reg 97010078 Soil U-238 0.67 0.11 pCi/g 02/03/97 1.0279 0.06] 

Pond-01 9701443-09 Reg 97010091 Soil Ra-226 0.87 0.27 pCi/g 02/04/97 322.3000 0.07] 

Pond-01 9701443-09 Reg 97010092 Soil Ra-228 0.79 0.19 pCilg 01/30/97 322.3000 0.12] 

Pond-01 9701443-10 Reg 97010077 Water Th-228 0.05 0.26 pCi/L 01/29/97 0.2500 0.46] 

Pond-01 9701443-10 Reg 97010077 Water Th-230 0.35 0.14 pCi/L 01/29/97 0.2500 0.04] 

Pond-01 9701443-10 Reg 97010077 Water Th-232 0.07 0.08 pCi/l 01129/97 0.2500 0.13] 

Pond-01 9701443-10 Reg 97010076 Water U-234 2.70 0.41 pCi/I 01/29/97 0.2500 0.20] 

Pond-01 9701443-10 Reg 97010076 Water U-235 0.08 0.10 pCi/L 01/29/97 0.2500 0.17] 

Pond-01 9701443-10 Reg 97010076 Water U-238 2.38 0.37 pCi/L 01/29/97 0.2500 0.16] 

Pond-01 9701443-10 Reg 97010093 Water Ra-226 0.76 0.15 pCi/I 02/06/97 0.5000 0.08] 

Pond-01 9701443-10 Reg 97010094 Water Ra-228 3.71 1.41 pCi/L 02/12/97 1.0000 2.53] 

Key shall be attached 
Comments: 

AfDA mad



W02/17/97 

L IEA Project Number: 1933-082 Radiological Analysis Results 02/17/97 

Form I 

Client Sample Batch Analysis Sample 

Sample ID Lab ID Type Number Matrix Radionuclide Result Uncertainty Q Units Date Size MDA 

Pond-02 9701443-11 Reg 97010079 Soil Th-228 0.91 0.15 pCi/g 02/04/97 1.0406 0.12 

(Pond-02 9701443-11 Reg 97010079 Soil Th-230 0.70 0.12 pCi/g 02/04/97 1.0406 0.04 

Pond-02 9701443-11 Reg 97010079 Soil Th-232 0.81 0.13 pCi/g 02/04/97 1.0406 0.06 

Pond-02 9701443-11 Reg 97010078 Soil U-234 1.01 0.13 pCi/g 02103/97 1.0820 0.04 

Pond-02 9701443-11 Reg 97010078 Soil U-235 0.01 0.03 pCi/g 02/03/97 1.0820 0.06 

Pond-02 9701443-11 Reg 97010078 Soil U-238 1.04 0.13 pCi/g 02103/97 1.0820 0.05 

Pond-02 9701443-11 Reg 97010091 Soil Ra-226 0.57 0.29 pCi/g 02103/97 317.8000 0.07 

Pond-02 9701443-11 Reg 97010092 Soil Ra-228 0.76 0.19 pCi/g 01/30/97 317.8000 0.12 

Pond-02 9701443-12 Reg 97010077 Water Th-228 -0.30 0.33 pCI/L 01/29/97 0.2500 0.64 

Pond-02 9701443-12 Reg 97010077 Water Th-230 0.30 0.17 pCi/l 01/29/97 0.2500 0.19] 

Pond-02 9701443-12 Reg 97010077 Water Th-232 -0.02 0.11 pCI/L 01/29/97 0.2500 0.24 

Pond-02 9701443-12 Reg 97010076 Water U-234 0.53 0.19 pCI/L 01/29/97 0.2500 0.20] 

[Pond-02 9701443-12 Reg 97010076 Water U-235 -0.01 0.12 pCiIL 01/29/97 0.2500 0.24 

[Pond-02 9701443-12 Reg 97010076 Water U-238 0.58 0.21 pCI/L 01/29/97 0.2500 0.23 

Pond-02 9701443-12 Reg 97010093 Water Ra-226 0.94 0.22 pCi/L 02/06/97 0.5000 0.13 

Pond-02 9701443-12 Reg 97010094 Water Ra-228 0.73 1.42 pCi/L 02/12/97 1.0000 3.33 

Blank-20 9701443-13 Reg 97010077 Water Th-228 -0.28 0.39 pCi/L 01/29/97 0.2500 0.72 

Blank-20 9701443-13 Reg 97010077 Water Th-230 0.54 0.25 pCi/L 01/29/97 0.2500 0.29 

Blank-20 9701443-13 Reg 97010077 Water Th-232 -0.32 0.16 pCi/L 01/29/97 0.2500 0.40 

Blank-20 9701443-13 Reg 97010076 Water U-234 0.16 0.12 pCi/L 01/29197 0.2500 0.17 

Key shall be attached 
Comments: 

JWDA ffdo.



lEA Radiological Lab Page 6 

SIProject Number: 1933_082 Radiological Analysis Results 02117197 

*'"•"= "•"'Form I 

Client Sample Batch Analysis Sample 

Sample ID Lab ID Type Number Matrix Radionuclide Result Uncertainty 0 Units Date Size MDA 

lBlank-20 9701443-13 Reg 97010076 Water U-235 0.03 0.08 pCi/L 01/29/97 0.2500 0.15 

[Blank-20 9701443-13 Reg 97010076 Water U-238 0.01 0.10 pCi/L 01/29/97 0.2500 0.20 

( Blank-20 9701443-13 Reg 97010093 Water Ra-226 -0.02 0.09 pCi/L 02/06/97 0.5000 0.11 

[Blank-20 9701443-13 Reg 97010094 Water Ra-228 2.18 0.94 pCi/l 02/12/97 1.0000 1.72 

f Blank-Rad20 9701443-14 Reg 97010077 Water Th-228 -0.06 0.45 pCutI 01/29/97 0.2500 0.81 

[Blank-Rad20 9701443-14 Reg 97010077 Water Th-230 0.50 0.25 pCi/L 01/29/97 0.2500 0.27 

Blank-Rad20 9701443-14 Reg 97010077 Water Th-232 0.06 0.13 pCi/L 01/29/97 0.2500 0.22 

FBlank-Rad20 9701443-14 Reg 97010076 Water U-234 -0.01 0.09 pCi/L 01/29/97 0.2500 0.19 

[Blank-Rad20 9701443-14 Reg 97010076 Water U-235 0.03 0.07 pCi/L 01/29/97 0.2500 0.13 

Blank-Rad20 9701443-14 Reg 97010076 Water U-238 0.06 0.08 pCi/L 01/29/97 0.2500 0.14 

[Blank-Rad20 9701443-14 Reg 97010093 Water Ra-226 -0.02 0.14 pCi/L 02/09/97 0.5000 0.21 

Rad-01 9701443-15 Reg 97010079 Soil Th-228 0.35 0.09 pCi/g 02/04/97 1.0402 0.11 

[Rad-01 9701443-15 Reg 97010079 Soil Th-230 0.30 0.07 pCi/g 02/04/97 1.0402 0.03 

Rad-01 9701443-15 Reg 97010079 Soil Th-232 0.34 0.08 pCi/g 02/04/97 1.0402 0.07 

FRad-01 9701443-15 Reg 97010078 Soil U-234 0.36 0.07 pCi/g 02/03/97 1.0230 0.05 

Rad-01 9701443-15 Reg 97010078 Soil U-235 0.03 0.03 pCi/g 02/03/97 1.0230 0.05 

jRad-01 9701443-15 Reg 97010078 Soil U-238 0.35 0.07 pCi/g 02/03/97 1.0230 0.04 

[Rad-01 9701443-15 Reg 97010091 Soil Ra-226 2.06 0.45 pCi/g 02/03/97 295.8000 0.08 

Rad-02 9701443-16 Reg 97010079 Soil Th-228 0.16 0.08 pCi/g 02/04/97 1.0235 0.11) 

Rad-02 9701443-16 Reg 97010079 Soil Th-230 0.20 0.06 pCi/g 02/04/97 1.0235 0.05) 

Key shall be attached 
Comments: 

#AOA mod.



Project Number: 1933082[IEA
02/17/97

Sample ID Lab ID Type Number Matrix Radionuclide Result Uncertainty 0 Units Date Size MDA 

Rad-02 9701443-16 Reg 97010079 Soil Th-232 0.12 0.05 pCiSg 02/04/97 1.0235 0.06 

Rad-02 9701443-16 Reg 97010078 Soil U-234 0.20 0.06 pCi/g 02/03/97 1.0018 0.04 

Rad-02 9701443-16 Reg 97010078 Soil U-23 0.02 0.02 pCi/g 02/03/97 1.0018 0.03 

Rad-02 9701443-16 Reg 97010078 Soil U-235 002 0.02 pClg 02/03/97 1.0018 0.03 

Rad-02 9701443-16 Reg 97010078 Soil U-238 22 0.06 pCl/g 02/03/97 1.001 0.05 

F Rad-02 9701443-16 Reg 97010091 Soil Ra-226 2.15 0.46 pCi/g 02/04/97 302.1000 0.081 

Rad-03 9701443-17 Reg 97010079 Soil Th-228 0.30 0.09 pCi/g 02/04/97 1.0732 0.11 

Rad-03 9701443-17 Reg 97010079 Soil Th-230 0.26 0.06 pCi/g 02/04/97 1.0732 0.05 

Rad-03 9701443-17 Reg 97010079 Soil Th-232 0.21 0.06 pCl/g 02/04/97 1.0732 0.05 

Rad-03 9701443-17 Reg 97010078 Soil U-234 0.25 0.06 pCi/g 02/03/97 1.0004 0.03 

Rad-03 9701443-17 Reg 97010078 Soil U-235 0.00 0.03 pCl/g 02/03/97 1.0004 0.05 

Rad-03 9701443-17 Reg 97010078 Soil U-238 0.26 0.06 pCi/g 02/03/97 1.0004 0.02 

Rad-03 .9701443-17 Reg 97010091 Soil Ra-226 3.17 0.51 pCi/g 02/04/97 327.7000 0.07 

Rad-04 9701443-18 Reg 97010079 Soil Th-228 0.17 0.07 pCl/g 02/04/97 1.0461 0.10 

Rad-04 9701443-18 Reg 97010079 Soil Th-230 0.22 0.06 pCi/g 02/04/97 1.0461 0.04 

[Raad-04 9701443-18 Reg 97010079 Soil Th-232 0.0 00 -l 20/7 106 .4 

Rad-04 9701443-18 Reg 97010078 Soil U-234 0.24 0.07 pCl/g 02/03/97 1.0087 0.07 

Rad-04 9701443-18 Reg 97010078 Soil U-235 0.01 0.03 pCI/g 02/03/97 1.0087 0.06 

Rad-04 9701443-18 Reg 97010078 Soil U-238 0.24 0.07 pCig 02/03/97 1.0087 0.08] 

IRa-n4 9701443-18 Reg 97010091 Soil Ra-226 3.16 0.49 pCi/g 02/04/97 322.4000 0.07

Key shall be attached 
Comments:

UflA ,.,�l.

MOA ý*d*

Radiological Analysis Results 

Form I



lEA Radiological Lab Page 1 

I g n, ! . Project Number: 1933-082 QA/QC Results Summary 02/17/97 

Form II 

Client Sample Batch Analysis Sample tnst 
Sample ID Lab ID Type Number Matrix Radionuclide Result Uncertainty Units Date Size MDA ID 

[Blank Spike N/A BS 97010077 Water Th-230 35.79 3.67 pCi/L 01/27/97 0.2500 0.22 3 

Blank Spike N/A BS 97010079 Soil Th-230 8.52 0.82 pCi/g 02/04/97 1.0000 0.03 3 

Blank Spike N/A BS 97010076 Water U-234 27.17 1.77 pCi/L 01/27/97 0.2500 0.18 3 

Blank Spike N/A BS 97010078 Soil U-234 6.91 0.44 pCi/g 02103/97 1.0000 0.03 3 

Blank Spike N/A BS 97010076 Water U-238 27.82 1.81 pCI/L 01/27/97 0.2500 0.2973 

Blank Spike N/A BS 97010078 Soil U-238 6.74 0.44 pCilg 02/03/97 1.0000 0.03 31 

Blank Spike NIA BS 97010091 Soil Ra-226 6.01 0.30 pCI/g 02104/97 350.0000 0.07 2 

Blank Spike N/A BS 97010093 Water Ra-226 137.51 2.13 pCi/L 02/05/97 0.5000 0.21 5 

Blank Spike NIA OS 97010092 Soil Ra-228 6.16 0.46 pCi/g 02104/97 350.0000 0.11 2] 

Blank Spike N/A 8S 97010094 Water Ra-228 115.83 4.98 pCi/L 02/12/97 1.0000 2.00 1] 

CHAR-01 9701367-02 Dup 97010077 Water Th-228 -0.18 0.36 pCi/L 01/27/97 0.2500 0.67 3] 

CHAR-01 9701367-02 Dup 97010077 Water Th-230 0.07 0.11 pCi/L 01/27/97 0.2500 0.18 3 

CHAR-01 9701367-02 Dup 97010077 Water Th-232 -0.07 0.08 pCi/L 01/27/97 0.2500 0.22 3 

CHAR-01 9701367-02 Dup 97010076 Water U-234 0.39 0.21 pCi/L 01/27/97 0.2500 0.27 3 

CHAR-01 9701367-02 Dup 97010076 Water U-235 0.04 0.12 pCi/L 01/27/97 0.2500 0.22 3] 

CHAR-01 9701367-02 Dup 97010076 Water U-238 0.13 0.14 pCi/L 01/27/97 0.2500 0.21 3] 

CHAR-01 9701367-02 Dup 97010093 Water Ra-226 0.18 0.28 pCi/l 02/05/97 0.5000 0.27 5 

SUGAR-01 9701367-06 Dup 97010094 Water Ra-228 1.77 1.13 pCi/L 02/12/97 1.0000 2.30 1 

Rad-02 9701443-16 Dup 97010079 Soil Th-228 0.19 0.10 pCi/g 02/04/97 "1.0087 0.15 3] 

Rad-02 9701443-16. Dup 97010079 Soil Th-230 0.25 0.07 pCi/g 02/04/97 1.0087 0.04 3] 

Key shall be attached 
Comments: 

MDA mode



Project Number: 1933:082
02/17/97

QAJQC Results Summary

Form II 

Client Sample Batch Analysis Sample Inst 

Sample ID Lab ID Type Number Matrix Radionuclide Result Uncertainty Units Date Size MDA ID 

Rad-02 9701443-16 Dup 97010079 Soil Th-232 0.12 0.05 pCi/g 02/04/97 1.0087 0.05 3 

Rad-02 9701443-16 Dup 97010078 Soil U-234 0.20 0.05 pCi/9 02/03197 1.0082 0.03 3 

Rad-02 9701443-16 Dup 97010078 Soil U-235 0.01 0.02 pCi/g 02/03197 1.0082 0.05 3 

Rad-02 9701443-16 Dup 97010078 Soil U-238 0.24 0.06 pCi/g 02/03197 1.0082 0.05 3 

Rad-02 9701443-16 Dup 97010091 Soil Ra-226 3.00 0.49 pCi/g 02/04197 315.8000 0.07 2 

Method Blank N/A MB 97010077 Water Th-228 0.03 0.33 pCi/L 01/27197 0.2500 0.58 3 

Method Blank NIA MB 97010079 Soil Th-228 0.00 0.14 pCl/g 02/04/97 1.0000 0.25 3 

Method Blank NIA MB 97010077 Water Th-230 0.14 0.14 pCi/L 01/27197 0.2500 0.21 3 

Method Blank N/A MB 97010079 Soil Th-230 0.04 0.06 pCi/g 02/04197 1.0000 0.10 3 

Method Blank N/A MB 97010077 Water Th-232 0.00 0.10 pCi/I 01/27/97 0.2500 0.21 3 

Method Blank NIA MB 97010079 Soil Th-232 0.00 0.03 pCi/g 02/04197 1.0000 0.07 3 

Method Blank N/A MB 97010076 Water U-234 0.02 0.08 pCi/L 01/27/97 0.2500 0.15 3 

Method Blank N/A MB 97010078 Soil U-234 0.01 0.02 pCl/g 02/03/97 1.0000 0.02 3] 

Method Blank NIA MB 97010076 Water U-235 0.06 0.07 pCl/L 01/27197 0.2500 0.11 3 

Method Blank N/A MB 97010078 Soil U-235 0.00 0.02 pCi/g 02/03/97 1.0000 0.03 3 

Method Blank N/A MB 97010076 Water U-238 0.02 0.07 pCi/L 01/27/97 0.2500 0.14 3 

[Method Blank N/A MB 97010078 Soil U-238 0.01 0.02 pCi/g 02/03/97 1.0000 0.04 3 

[Method Blank N/A MB 97010091 Soil Ra-226 0.00 0.07 pCi/g 02/05/97 350.0000 0.07 2 

[Method Blank N/A MB 97010093 Water Ra-226 0.01 0.16 pCi/L 02/05197 0.5000 0.16 5] 

[Method Blank N/A MB 97010092 Soil Ra-228 0.11 0.08 pCi/g 02/05/97 350.0000 0.11 2 

Key shall be attached 
Comments: 

MOA ,,,

"• IEA



1SIEA Project Number: 1933_082

lEA Radiological Lab 

QA/QC Results Summary 

Form II

Page 3 
02/17/97

Client Sample Batch Analysis Sample Inst Sample ID Lab ID Type Number Matrix Radionuclide Result Uncertalnty Units Date Size MDA ID 

Method Blank N/A MB 97010094 Water Ra-228 1.56 1.13 pCi/L 02112/97 1.0000 2.38 1] 

CHAR-02 9701367-04 MS 97010077 Water Th-230 33.71 3.89 pCi/L 01/27/97 0.2500 0.48 3] 

CHAR-02 9701367-04 MS 97010076 Water U-234 28.62 1.85 pCi/L 01/27/97 0.2500 0.11 3] 

CHAR-02 9701367-04 MS 97010076 Water U-238 29.78 1.91 pCi/L 01/27/97 0.2500 0.11 3] 

CHAR-02 9701367-04 MS 97010093 Water Ra-226 148.66 1.93 pCi/L 02/05197 0.5000 0.16 5] 

SUGAR-02 9701367-08 MS 97010094 Water Ra-228 133.57 6.09 pCiIL 02/12/97 1.0000 3.02 1] 

Rad-02 9701443-16 MS 97010079 Soil Th-230 8.57 0.83 pCi/g 02/04/97 1.0077 0.03 3] 

Rad-02 9701443-16 MS 97010078 Soil U-234 6.74 0.46 pCi/g 02/03/97 1.0062 0.04 3] 

Rad-02 9701443-16 MS 97010078 Soil U-238 7.03 0.47 pCi/g 02/03197 1.0062 0.05 3j 

Key shall be attached 
Comments: 

MOA mode



r m/EA Project Number. 1933_082 - Method Blank Summary 02117/97 
•'•" .... •"•Form IlI 

Client Batch Analysis Sample Method Inst 

Sanmple ID Number Matrix Radionuclide Result Uncerainly 0 Units Date Size Number ID 

Method Blank 97010077 Water Th-228 0.03 0.33 pCi/L 01/27/97 0.2500 RAS00802 3 

Method Blank 97010079 Soil Th-228 0.00 0.14 pCi/g 02/04/97 1.0000 RAS09100 3 

Method Blank 97010077 Water Th-230 0.14 0.14 pCiIL 01/27/97 0.2500 RAS00802 3 

Method Blank 97010079 Soil Th-230 0.04 0.06 pCi/g 02/04/97 1.0000 RASO9100 3 

Method Blank 97010077 Water Th-232 0.00 0.10 pCi/L 01/27/97 0.2500 RAS00802 3 

Method Blank 97010079 Soil Th-232 0.00 0.03 pCi/g 02/04/97 1.0000 RAS09100 3 

[Method Blank 97010076 Water U-234 0.02 0.08 pCi/L 01/27/97 0.2500 RAS02101 3 

Ilethod Blank 97010078 Soil U-234 0.01 0.02 pCi/g 02/03/97 1.0000 RAS09100 3 

Method Blank 97010076 Water U-235 0.06 0.07 pCi/L 01/27/97 0.2500 RAS02101 3 

Method Blank 97010078 Soil U-235 0.00 0.02 pCi/g 02/03/97 1.0000 RAS09100 3 

[Method Blank 97010076 Water U-238 0.02 0.07 pCi/L 01/27/97 0.2500 RAS02101 3 

Method Blank 97010078 Soil U-238 0.01 0.02 pCilg 02/03/97 1.0000 RAS09100 3 

Method Blank 97010091 Soil Ra-226 0.00 0.07 U pCi/g 02/05/97 350.0000 RAS02300 2 

Method Blank 97010093 Water Ra-226 0.01 0.16 pCi/L 02/05/97 0.5000 RAS01900 5 

Method Blank 97010092 Soil Ra-228 0.11 0.08 pCi/g 02/05/97 350.0000 RAS02800 2 

Method Blank 97010094 Water Ra-228 1.56 1.13 pCi/L 02112/97 1.0000 RAS08500 1 

Key shall be attached 
Comments: 

MOA "Ode



IFA Radiological Lab Page 

1M 1Project Number: 1933-082 Chemical Recovery 02/17/97 

".. ...... Form IV 

Client Sample Batch Tracer Tracer Percent Tracer Analysis Inst 

Sample ID Lab ID Type Number Radionuclide Chemical Tracer Result Added Recovery 0 Units Date ID 

CHAR-01 9701367-01 Reg 97010079 Th-228 Th-229 2.19 2.43 90.12% pCi 02114/97 3 

CHAR-01 9701367-01 Reg 97010079 Th-230 Th-229 2.19 2.43 90.12% pCI 02/14/97 3 

CHAR-01 9701367-01 Reg 97010079 Th-232 Th-229 2.19 2.43 90.12% pCi 02114197 3 

CHAR-01 9701367-01 Reg 97010078 U-234 U-232 11.84 12.51 94.64% pCi 02/03/97 3 

CHAR-01 9701367-01 Reg 97010078 U-235 U-232 11.84 12.51 94.64% pCi 02/03/97 3 

CHAR-01 9701367-01 Reg 97010078 U-238 U-232 11.84 12.51 94.64% pCI 02/03/97 3 

CHAR-01 9701367-02 Reg 97010077 Th-228 Th-229 6.63 9.85 67.31% pCi 01/27/97 3 

[CHAR-01 9701367-02 Reg 97010077 Th-230 Th-229 6.63 9.85 67.31% pCI 01/27/97 3 

CHAR-01 9701367-02 Reg 97010077 Th-232 Th-229 6.63 9.85 67.31% pCi 01/27/97 3 

CHAR-01 9701367-02 Reg 97010076 U-234 U-232 44.27 50.21 88.17 % pCI 01/27/97 3 

CHAR-01 9701367-02 Reg 97010076 U-235 U-232 44.27 50.21 88.17% pCi 01/27/97 3 

CHAR-01 9701367-02 Reg 97010076 U-238 U-232 44.27 50.21 88.17% pCi 01/27/97 3 

CHAR-01 9701367-02 Reg 97010093 Ra-226 Ba-133 1123.00 1228.00 91.45% pCi 02/06/97 5 

CHAR-01 9701367-02 Reg 97010094 Ra-228 Ba-133 962.00 1248.00 77.08 % pCi 02/12/97 1 

CHAR-02 9701367-03 Reg 97010079 Th-228 Th.229 2.30 2.42 95.04 % PCi 02/04/97 3 

CHAR-02 9701367-03 Reg 97010079 Th-230 Th-229 2.30 2.42 95.04 % pCi 02/04/97 3 

CHAR-02 9701367-03 Reg 97010079 Th-232 Th-229 2.30 2.42 95.04% pCi 02/04/97 3 

CHAR-02 9701367-03 Reg 97010078 U-234 U-232 11.86 11.83 100.25% pCi 02/03/97 3 

CHAR-02 9701367-03 Reg 97010078 U-235 U-232 11.86 11.83 100.25% pCi 02/03/97 3 

CHAR-02 9701367-03 Reg 97010078 U-238 U-232 11.86 11.83 100.25% pCi 02/03/97 3 

Key shall be attached 
Comments.  

MDA ,,Ode



I /EA Project Number. 1933-082 Chemical Recovery 02/17/97 

Form IV 

Clent Sample Batch Tracer Tracer Percent Tracer Analysis Inst 
Sample nt Lab ID Type Number Radionuclide Chemical Tracer Result Added Recovery 0 Units Date ID 

CHAR-02 9701367-04 Reg 97010077 Th-228 Th-229 5.71 9.85 57.97% pCi 01127197 3 

CHAR-02 9701367-04 Reg 97010077 Th-230 Th-229 5.71 9.85 57.97% pCi 01/27/97 3 

CHAR-02 9701367-04 Reg 97010077 Th-232 Th-229 5.71 9.85 57.97% pCi 01/27/97 3 

CHAR-02 9701367-04 Reg 97010076 U-234 U.232 45.22 50.21 90.06% pCI 01127/97 3 

CHAR-02 9701367-04 Reg 97010076 U-235 U-232 45.22 50.21 90-06% pCI 01/27/97 3 

CHAR-02 9701367-04 Reg 97010076 U-238 U.232 45.22 50.21 90.06% pCI 01127/97 3 

CHAR-02 9701367-04 Reg 97010093 Ra-226 Ba-133 1185.00 1276.00 92.87% pCI 02106/97 5 

CHAR-02 9701367-04 Reg 97010094 Ra-228 Ba-133 1002.00 1194.00 83.92% pCi 02/12/97 1 

SUGAR-01 9701367-05 Reg 97010079 Th-228 Th-229 2.28 2.41 94.61% pCI 02/04/97 3 

SUGAR-01 9701367-05 Reg 97010079 Th-230 Th-229 2.28 2.41 94.61% pCi 02/04/97 3 

SUGAR-01 9701367-05 Reg 97010079 Th-232 Th-229 2.28 2.41 94.61% pCI 02/04/97 3 

SUGAR-01 9701367-05 Reg 97010078 U-234 U-232 10.24 12.39 82.65% pCi 02/03/97 3 

SUGAR-01 9701367-05 Reg 97010078 U-235 U-232 10.24 12.39 82.65% pCI 02/03/97 3 

SUGAR-01 9701367-05 Reg 97010078 U-238 U-232 10.24 12.39 82.65% pCi 02/03/97 3 

SUGAR-01 9701367-06 Reg 97010077 Th-228 Th-229 7.01 9.85 71.17% pCI 01127/97 3 

SUGAR-01 9701367-06 Reg 97010077 Th-230 Th-229 7.01 9.85 71.17% pCi 01127/97 3 

SUGAR-01 9701367-06 Reg 97010077 Th-232 Th-229 7.01 9.85 71.17% pCi 01/27/97 3 

SUGAR-01 9701367-06 Reg 97010076 U-234 U-232 41.10 50.21 81.86% pCI 01/27/97 3 

SUGAR-01 9701367-06 Reg 97010076 U-235 U-232 41.10 50.21 81.86% pCI 01127/97 3 

SUGAR-01 9701367-06 Reg 97010076 U-238 U-232 41.10 50,21 81.86% pCi 01/27/97 3 

Key shall be attached 
Comments: 

MWDA mode



lEA Radiological Lab Page 3 

" REAh Project Number. 1933_082 Chemical Recovery 02117197 

""'" "qForm IV 

Client Sample Batch Tracer Tracer Percent Tracer Analysis Inst 

Sample ID Lab ID Type Number Radionuclide Chemical Tracer Result Added Recovery 0 Units Date ID 

SUGAR-01 9701367-06 Reg 97010093 Ra-226 Ba-133 1094.00 1228.00 89.09% pCi 02106/97 5 

SUGAR-01 9701367-06 Reg 97010094 Ra-228 Ba-133 934.60 1194.00 78.27% pCi 02/12/97 1 

SUGAR-02 9701367-07 Reg 97010079 Th-228 Th-229 1.92 2.37 81.01% PCI 02/04/97 3 

SUGAR-02 9701367-07 Reg 97010079 Th-230 Th-229 1.92 2.37 81.01% pCI 02/04/97 3 

SUGAR-02 9701367-07 Reg 97010079 Th-232 Th-229 1.92 2.37 81.01% pCi 02/04/97 3 

SUGAR-02 9701367-07 Reg 97010078 U-234 U-232 11.90 12.50 95.20% pCI 02/03/97 3 

SUGAR-02 9701367-07 Reg 97010078 U-235 U-232 11.90 12.50 95.20% pCI 02/03/97 3 

SUGAR-02 9701367-07 Reg 97010078 U-238 U-232 11.90 12.50 95.20% pCI 02/03/97 3 

SUGAR-02 9701367-08 Reg 97010077 Th-228 Th-229 6.76 9.85 68.63% pCi 01/27/97 3 

SUGAR-02 9701367-08 Reg 97010077 Th-230 Th-229 6.76 9.85 68.63% PCI 01127/97 3 

SUGAR-02 9701367-08 Reg 97010077 Th-232 Th-229 6.76 9.85 68.63% pCI 01/27/97 3 

SUGAR-02 9701367-08 Reg 97010076 U-234 U-232 42.36 50.21 84.37% pCI 01/27/97 3 

SUGAR-02 9701367-08 Reg 97010076 U-235 U-232 42.36 50.21 84.37% pCI 01127/97 3 

SUGAR-02 9701367-08 Reg 97010076 U-238 U-232 42.36 50.21 84.37 % pCi 01/27/97 3 

SUGAR-02 9701367-08 Reg 97010093 Ra-226 Ba-133 1130.00 1276.00 88.56% pCi 02/06/97 5 

SUGAR-02 9701367-08 Reg 97010094 Ra-228 Ba-133 1100.00 1248.00 88.14% pCI 02/12/97 1 

Pond-01 9701443-09 Reg 97010079 Th-228 Th-229 2.09 2.39 87.45% pCI 02/04/97 3 

Pond-01 9701443-09 Reg 97010079 Th-230 Th-229 2.09 2.39 87.45% pCi 02/04/97 3 

Pond-01 9701443-09 Reg 97010079 Th-232 Th-229 2.09 2.39 87.45% pCi 02/04/97 3 

Pond-Ol 9701443-09 Reg 97010078 U-234 U-232 9.88 12.21 80.92% pCi 02/03/97 3 

Key shall be attached 
Comments: 

MDA ,,K_"



Project Number: 1933082 Chemical Recovery 02/1797 

... .... Form IV 

Tracer Tracer Percent Tracer Analysis Inst 
Client Sample Batch 

Dae !D 

Sample I Lab ID Type Number Radionuclide Chemical Tracer Result Added Recovery 0 Units Date ID 

Pond-01 9701443-09 Reg 97010078 U-235 U-232 9.88 12.21 80.92% pCI 02/03/97 3 

Pond-01 9701443-09 Reg 97010078 U-238 U-232 9.88 12.21 80.92% pCI 02/03/97 3 

Pond-Op 9701443-10 Reg 97010077 Th-228 Th-229 8.59 9.85 87.21% pCi 01/29/97 3 

Pond-01 9701443-10 Reg 97010077 Th-230 Th-229 8.59 9.85 87.21% PCI 01/29/97 3 

Pond-01 9701443-10 Reg 97010077 Th-232 Th-229 8.59 9.85 87.21% pCI 01/29/97 3 

Pond-01 9701443-10 Reg 97010078 U-234 U-232 49.33 50.20 98.27% pCI 01/29/97 3 

Pond-01 9701443-10 Reg 97010076 U-235 U-232 49.33 50.20 98.27% pCi 01/29/97 3 

Pond-01 9701443-10 Reg 97010076 U-235 U-232 49.33 50.20 98.27% pCi 01/29/97 3 Pond-01 9701443-10 Reg 97010076 U-238 ,U224.3 5.0 9.7•-•pi 0/99 

Pond-01 9701443-10 Reg 97010093 Ra-226 Ba-133 1124.00 1228.00 91.53% pCI 02/06197 5 

Pond-01 9701443-10 Reg 97010094 Ra-228 Ba-133 915.10 1248.00 73.33% pCI 02/12/97 1 

Pond-02 9701443-11 Reg 97010079 Th-228 Th-229 1.96 2.37 82.70% PCI 02/04/97 3 

Pond-02 9701443-11 Reg 97010079 Th-230 Th-229 1.96 2.37 82.70% pCi 02/04/97 3 

02 9701443-11 Reg 97010079 Th-232 Th-229 1.96 2.37 82.70% pCi 02/04/97 3 

Pond-02 9701443-11 Reg 97010078 U-234 U.232 10.02 11.60 86.38 % pCi 02/03/97 3 

Pond-02 9701443-11 Reg 97010078 U-235 U-232 10.02 11.60 86.38 % pCI 02/03/97 3 

Pond-02 9701443-11 Reg 97010078 U-238 U.232 10.02 11.60 86.38 % pCi 02/03/97 3 

Pond-02 9701443-12 Reg 97010077 Th-228 Th-229 7.43 9.85 75.43% pCi 01/29/97 3 

Pond-02 9701443-12 Reg 97010077 Th-230 Th-229 7.43 9.85 75.43% pCi 01/29/97 3 

Pond-02 9701443-12 Reg 97010077 Th-232 Th-229 7.43 9.85 75.43% pCi 01/29/97 3 

Pod-02 9701443-12 Reg 97010076 U-234 U-232 49.72 50.20 99.04% pCi 01/29/97 3 

Key shall be attached 
Comments: 

MDA mode



"lEA I Project Number: 1933 082 Chemical Recovery 02/17/97 
Form IV 

Client Sample Batch Tracer Tracer Percent Tracer Analysis Inst 

Sample ID Lab ID Type Number Radionuclide Chemical Tracer Result Added Recovery 0 Units Date ID 

Pond-02 9701443-12 Reg 97010076 U-235 U-232 49.72 50.20 99.04% pCi 01/29/97 3 

Pond-02 9701443-12 Reg 97010076 U-238 U-232 49.72 50.20 99.04 % PCi 01/29/97 3 

Pond-02 9701443-12 Reg 97010093 Ra-226 Ba-133 1112.00 1276.00 87.15% pCI 02/06/97 5 

Pond-02 9701443-12 Reg 97010094 Ra-228 Ba-133 544.30 1194.00 45.59% pCi 02/12/97 1 

Blank-20 9701443-13 Reg 97010077 Th-228 Th-229 7.08 9.85 71.88% pCI 01/29/97 3 

Blank-20 9701443-13 Reg 97010077 Th-230 Th-229 7.08 9.85 71.88% pCi 01/29/97 3 

Blank-20 9701443-13 Reg 97010077 Th-232 Th-229 7.08 9.85 71.88% pCI 01/29/97 3 

Blank-20 9701443-13 Reg 97010076 U-234 U-232 51.90 50.20 103.39% pCa 01/29/97 3 

Blank-20 9701443-13 Reg 97010076 U-235 U-232 51.90 50.20 103.39% pCI 01/29/97 3 

Blank-20 9701443-13 Reg 97010076 U-238 U-232 51.90 50.20 103.39% pCI 01/29/97 3 

Blank-20 9701443-13 Reg 97010093 Ra-226 Ba-133 1013.00 1228.00 82.49% pCi 02/06/97 5 

Blank-20 9701443-13 Reg 97010094 Ra-228 Ba-133 1016.00 1248.00 81.41% pCi 02/12/97 1 

Blank-Rad20 9701443-14 Reg 97010077 Th-228 Th-229 5.57 9.85 56.55% pCi 01/29/97 3 

Blank-Rad20 9701443-14 Reg 97010077 Th-230 Th-229 5.57 9.85 56.55% pCI 01/29/97 3 

Blank-Rad20 9701443-14 Reg 97010077 Th-232 Th-229 5.57 9.85 56.55% pCI 01/29/97 3 

Blank-Rad20 9701443-14 Reg 97010076 U-234 U-232 53.89 50.20 107.35% pCi 01/29/97 3 

Blank-Rad20 9701443-14 Reg 97010076 U-235 U-232 53.89 50.20 107.35% pCi 01/29/97 3 

Blank-Rad20 9701443-14 Reg 97010076 U-238 U-232 53.89 50.20 107.35% pCI 01/29/97 3 

Blank-Rad20 9701443-14 Reg 97010093 Ra-226 Ba-133 957.60 1276.00 75.05% pCi 02/09/97 5 

Rad-01 9701443-15 Reg 97010079 Th-228 Th-229 2.20 2.37 92.83% pCi 02/04/97 3 

Key shall be attached 
Comments: 

UOA mode

lEA Radiological Lab Page 5



02/17/97 
Project Number: 1933-082 Chemical Recovery 

Form IV 

Client Sample Batch Tracer Tracer Percent Tracer Analysis Inst 

Santple ID Lab ID Type Number Radlonuclide Chemical Tracer Result Added Recovery 0 Units Date ID 

Rad-01 9701443-15 Reg 97010079 Th-230 Th-229 2.20 2.37 92.83% pCi 02/04/97 3 

Rad-01 9701443-15 Reg 97010079 Th-232 Th-229 2.20 2.37 92.83% pCI 02/04/97 3 

Rad-01 9701443-15 Reg 97010078 U-234 U-232 10.95 12.27 89.24 % pCi 02/03/97 3 

Rad-01 9701443-15 Reg 97010078 U-235 U-232 10.95 12.27 89.24 % pCI 02/03/97 3 

Rad-01 9701443-15 Reg 97010078 U-238 U-232 10.95 12.27 89.24% pCI 02/03/97 3 

Rad-02 9701443-16 Reg 97010079 Th-228 Th-229 2.10 2.41 87.14 % pCI 02/04/97 3 

Rad-02 9701443-16 Reg 97010079 Th-230 Th-229 2.10 2.41 87.14 % pCI 02/04/97 3 

Rad-02 9701443-16 Reg 97010079 Th-232 Th-229 2.10 2.41 87.14 % pCi 02/04/97 3 

Rad-02 9701443-16 Reg 97010078 U-234 U-232 11.25 12.53 89.78 % pCi 02/03/97 3 

Rad-02 9701443-16 Reg 97010078 U-235 U-232 11.25 12.53 89.78% pCi 02/03197 3 

Rad-02 9701443-16 Reg 97010078 U-238 U-232 11.25 12.53 89.78% pCi 02/03/97 3 

Rad-03 9701443-17 Reg 97010079 Th-228 Th-229 2.06 2.29 89.96% pCI 02/0497 3 

Rad-03 9701443-17 Reg 97010079 Th-230 Th-229 2.06 2.29 89.96% pCi 02/04/97 3 

Rad-03 9701443-17 Reg 97010079 Th-232 Th-229 2.06 2.29 89.96% pCi 02/04197 3 

Rad-03 9701443-17 Reg 97010078 U-234 U-232 11.59 12.54 92.42% pCi 02/03/97 3 

Rad-03 9701443-17 Reg 97010078 U-235 U-232 11.59 12.54 92.42% pCi 02/03/97 3 

Rad-03 9701443-17 Reg 97010078 U-238 U-232 11.59 12.54 92.42% pCI 02/03/97 3 

Rad-04 9701443-18 Reg 97010079 Th-228 Th-229 2.24 2.35 95.32 % pCI 02/04/97 3 

Rad-04 9701443-18 Reg 97010079 Th-230 Th-229 2.24 2.35 95.32 % pCi 02/04/97 3 

Rad-04 9701443-18 Reg 97010079 Th-232 Th-229 2.24 2.35 95.32 % pCi 02/04/97 3

Key shall be attached 
Comments:

MOA f-ods



fIEA Project Number: 1933_082

lEA Radiological Lab Page 7 

Chemical Recovery 02/17/97 

Form IV

r"•hamir~l TfrserClienl Sample Batch 
Sample ID Lob ID Type Number Radionuclide 

n .-4 nA 97DI443-18 Rea] 97010078 U-234 U-232

Tracer Tracer rerceni iracer t�nwpi� "'a'
Tracer

10.39

Tracer Percent 
Added Recovery 0

12.44 83.52% PCI 02103/97 �3

Itracer Dnalte1 ID Units Date ID
Chemical~~ TrcrRsl

REad-03 

Rad-04 9701443-18 Reg 97010078 U-235 U-232 10.39 12.44 83.52 % pCI 02103197 3 

(Rad.04 9701443-18 Reg 970110078 U-238 U-232 10.39 12.44 83.52% pCi 02/03/97 3 

Blank Spike NIA BS 97010077 Th-230 Th-229 7.12 9.85 72.28% pCi 01/27/97 3 

Blank Spike N/A BS 97010079 Th-230 Th-229 2.02 2.46 82.11% pCi 02/04/97 3 

Blank Spike N/A BS 97010076 U-234 U-232 50.65 50.21 100.8% pCi 01/27/97 3 

Blank Spike N/A BS 97010078 U-234 U-232 13.07 12.55 104.1% pCI 02/03/97 3 

Blank Spike NIA BS 97010076 U-238 U-232 50.65 50.21 100.8 % pCi 01/27/97 3 

Blank Spike N/A BS 97010078 U-238 U-232 13.07 12.55 104.1% pCi 02/03/97 3 

Blank Spike NIA BS 97010093 Ra-226 Ba-133 1093.00 1276.00 85.66% pCi 02105/97 5 

Blank Spike N/A BS 97010094 Ra-228 Ba-133 1098.00 1194.00 91.96% pCi 02112197 1 

CHAR-01 9701367-02 Dup 97010077 Th-228 Th-229 6.69 9.85 67.92% pCI 01/27/97 3 

CHAR-01 9701367-02 Dup 97010077 Th-230 Th-229 6.69 9.85 67.92% pCi 01/27/97 3 

CHAR-01 9701367-02 Dup 97010077 Th-232 Th-229 6.69 9.85 67.92 % pCi 01/27/97 3 

CHAR-01 9701367-02 Dup 97010076 U-234 U-232 39.86 50.21 79.39% pCi 01/27/97 3 

CHAR-01 9701367-02 Dup 97010076 U-235 U-232 39.86 50.21 79.39% pCI 01/27/97 3 

CHAR-01 9701367-02 Dup 97010076 U.238 U-232 39.86 50.21 79.39% pCi 01/27/97 3 

CHAR-01 9701367-02 Dup 97010093 Ra-226 Ba-133 1132.00 1228.00 92.18% pCi 02/05/97 5 

SUGAR-01 9701367-06 Dup 97010094 Ra-228 Ba-133 968.70 1248.00 77.62% pCI 02/12/97 1 

0701443-1R Dun 97010079 Th-228 Th-229 1.82 2.44 74.59% pCI 02/04/97 3

Key shall be attached 
Comments:

JAVA mod

12.44 83.52 % pCi 02/03/97 3

MDA mods



I W4 Project Number: 1933_082 Chemical Recovery 02/17/97 

Form IV

Chent Sample Batch Tracer Tracer Percent Analysis Inst 

Sample ID Lab ID Type Number Radionuclide Chemical Tracer Result Added Recovery 0 Date ID 

Rad-02 9701443-16 Dup 97010079 Th-230 Th-229 1.82 2.44 74.59% pCi 02/04/97 3 
Rad-02 9701443-16 Dup 97010079 Th-232 Th-229 1.82 2.44 74.59% pCI 02/04/97 3 

Rad-02 9701443-16 Dup 97010078 U-234 U-232 10.82 12.45 86.91% pCi 02/03/97 3 

Rad-02 9701443-16 Dup 97010078 U-235 U-232 10.82 12.45 88.91% pCI 02/03/97 3 

Rad-02 9701443-16 Dup 97010078 U-238 U-232 10.82 12.45 86.91% pCi 02/03/97 3 

Method Blank N/A MB 97010077 Th-228 Th-229 6.73 9.85 68.32 % pCI 01/27/97 3 

Method Blank N/A MB 97010079 Th-228 Th-229 1.09 2.46 44.31% pCi 02104/97 3 

Method Blank N/A MB 97010077 Th-230 Th-229 6.73 9.85 68.32 % pCi 01/27/97 3 

Method Blank N/A MB 97010079 Th-230 Th-229 1.09 2.46 44.31% PCI 02/04197 3 

Method Blank N/A MB 97010077 Th-232 Th-229 6.73 9.85 68.32 % pCi 01/27/97 3 

Method Blank N/A MB 97010079 Th-232 Th-229 1.09 2.46 44.31% pCI 02/04/97 3 

Method Blank N/A MB 97010076 U-234 U-232 51.75 50.21 103.0% pCi 01/27/97 3 

Method Blank N/A MB 97010078 U-234 U-232 12.77 12.55 101.7% pCI 02/03/97 3 

Method Blank N/A MB 97010076 U-235 U-232 51.75 50.21 103.0% pCI 01/27/97 3 

Method Blank N/A MB 97010078 U-235 U-232 12.77 12.55 101.7% p•CI 02/03/97 3 

Method Blank N/A MB 97010076 U-238 U-232 51.75 50.21 103.0% p•Ci 01/27/97 3 

Method Blank N/A MB 97010078 U-238 U-232 12.77 12.55 101.7% pCi 02103/97 3 

Method Blank N/A MB 97010093 Ra-226 Ba-133 1072.00 1228.00 87.30% pCI 02/05/97 5 

Method Blank N/A MB 97010094 Ra-228 Ba-133 1050.00 1248.00 84.13% pCi 02/12/97 1 

CHAR-02 9701367-04 MS 97010077 Th-230 Th-229 6.01 9.85 61.02% pCi 01/27/97 3 

Key shall be attached 
Comments.  

MUA mode



1MIEA Project Number: 1933 082 1

lEA Radiological Lab 

Chemical Recovery 

Form IV

Client Sample Batch Tracer Tracer Percent Tracer Analysis Inst 
Sample ID Lab ID Type Number Radionuclide Chemical Tracer Result Added Recovery 0 Units Date ID 

I CHAR-02 9701367-04 MS 97010076 U-234 U-232 48.64 50.21 96.87% pCi 01/27197 3 

( CHAR-02 9701367-04 MS 97010076 U-238 U-232 48.64 50.21 96.87% pCi 01127197 3 

fCHAR-02 9701367-04 MS 97010093 Ra-226 Ba-133 1133.00 1276.00 88.79% pCi 02/05/97 5 

I SUGAR-02 9701367-08 MS 97010094 Ra-228 Ba-133 897.20 1248.00 71.89% pCi 02/12/97 1 

I Rad-02 9701443-16 MS 97010079 Th-230 Th-229 1.98 2.44 81.15% pCi 02/04/97 3 

Rad-02 9701443-16 MS 97010078 U-234 U-232 11.10 12.47 89.01% pCi 02103/97 3 

Rad-02 9701443-16 MS 97010078 U-238 U-232 11.10 12.47 89.01% pCI 02/03/97 3

Key shall be attached 
Comments: 

MDA mode

Page 9 
02/17/97



Project Number: 1933082 Blank Spike Results Summary 
02/17/97 

Form V 

Cli en t Batch 
Spike Percent Analysis Method 

Sample ID Number Matrix Radionuclide Spike Result Vle Rcvr nt ae Nme 

Blank Spike 97010077 Water Th-230 Th-230 35.79 33.64 106.39% pCi/L 01/27/97 RASO0802 

Blank Spike 97010079 Soil Th-230 Th-230 8.52 8.41 101.31% pCI/g 02/04/97 RAS09100 

Blank Spike 97010076 Water U-234 U-234 27.17 26.80 101.38% pCi/l 01/27197 RAS02101 

Blank Spike 97010078 Soil U-234 U-234 6.91 6.70 103.13% pCI/g 02/03/97 RAS09100 

Blank Spike 97010076 Water U-238 U-238 27.82 27.80 100.07% pCi/L 01/27/97 RAS02101 

Blank Spike 97010078 Soil U-238 U-238 6.74 6.95 96.98% pClIg 02/03/97 RAS09100 

Blank Spike 97010091 Soil Ra-226 Ra-226 6.01 6.65 90.38% pCi/g 02/04197 RAS02300 

Blank Spike 97010093 Water Ra-226 Ra-226 137.51 145.48 94.52% pCI/L 02/05/97 RAS01900 

Blank Spike 97010092 Soil Ra-228 Ra-228 6.16 6.05 101.82% pCI/g 02/04/97 RAS02800 

Blank Spike 97010094 Water Ra-228 Ra-228 115.83 103.13 112.31% pCi/L 02/12/97 RAS08500 

Key shall be attached 
Comments: 

MDA ,,.



M IJ~iEA [Project Number: 193308

Page 1 
02/17/97

lEA Radiological Lab 

Matrix Spike Results Summary 

Form VI

Client Batch Sample Spike Percent Analysis Inst 

Sample ID Lab ID Number Spike SSR Result Added Recovery a Units Dale ID 

CHAR-02 9701367-04 97010077 Th-230 33.71 0.08 33.64 99.97% pCi/L 01/27/97 3] 

CHAR-02 9701367-04 97010076 U-234 28.62 0.25 26.80 105.86% pCi/L 01/27/97 3] 

CHAR-02 9701367-04 97010076 U-238 29.78 0.18 27.80 106.47% pCi/L 01/27/97 3 ] 

CHAR-02 9701367-04 97010093 Ra-226 148.66 -0.03 145.48 102.21% pCi/L 02/05/97 51 

Rad-02 9701443-16 97010079 Th-230 8.57 0.20 8.35 100.24% pCi/g 02/04/97 3] 

Rad-02 9701443-16 97010078 U-234 6.74 0.20 6.66 98.20% pCi/g 02/03/97 3] 

Rad-02 9701443-16 97010078 U-238 7.03 0.22 6.91 98.55% pCi/g 02/03/97 3] 

SUGAR-02 9701367-08 97010094 Ra-228 133.57 2.99 103.13 126.62% pCI/IL 02/12/97 1]

Key shall be attached 
Comments: 

MOA ,od



~ ~ '- Project Number: 1933 082 DpiaeRsls0/79 I-m IEA I 
"IM "Form VII 

Client Batch Sample Dup. Dup.  

sample ID Lab ID Number Radionuclide Result Uncertainty Result Uncertainty DER 0 Units 

CHAR-01 9701367-02 97010077 Th-228 -0.21 0.38 -0.18 0.36 0.03 pCi/L 

CHAR-01 9701367-02 97010077 Th-230 0.12 0.12 0.07 0.11 0.24 pCi/L 

CHAR-01 9701367-02 97010077 Th-232 -0.03 0.10 -0.07 0.08 0.18 pCi/L 

rCHAR.01 9701367-02 97010076 U-234 0.27 0.13 0.39 0.21 0.34 pCUL 

MCHAR-01 9701367-02 97010076 U-235 -0.02 0.06 0.04 0.12 0.31 pCi/L 

CHAR-0l 9701367-02 97010076 U-238 0.27 0.13 0.13 0.14 0.53 pCI/L 

CHAR-01 9701367-02 97010093 Ra-226 0.09 0.09 0.18 0.28 0.24 pCi/L 

[Rad-02 9701443-16 97010079 Th-228 0.16 0.08 0.19 0.10 0.17 pCi/g 

(Rad-02 9701443-16 97010079 Th-230 0.20 0.06 0.25 0.07 0.41 pCi/g 

SRad-02 9701443-16 97010079 Th-232 0.12 0.05 0.12 0.05 0.05 pCi/g 

Rad-02 9701443-16 97010078 U-234 0.20 0.06 0.20 0.05 0.06 pCi/g 

Rad-02 9701443-16 97010078 U-235 0.02 0.02 0.01 0.02 0.17 pCi/g 

F Rad-02 9701443-16 97010078 U-238 0.22 0.06 0.24 0.06 0.20 pC/9g 

SRad-02 9701443-16 97010091 Ra-226 2.15 0.46 3.00 0.49 0.89 pCi/g 

SUGAR-01 9701367-06 97010094 Ra-228 1.12 1.20 1.77 1.13 0.28 pCI/L 

Key shall be attached 
Comments: 

MDA mWe



* IEA 
An Aquanon Company

EEA RADIOLOGICAL LABORATORY

REPORT FORM KEY 

#1 - Gas Proportional Counter 
#2 - High Purity Germanium Detectors (HPGe) 
#3 - Alpha Spectrometry Counter 
#4 - Liquid Scintillation Counter 
#5 - Lucas Cell Counter 
#6 - Sodium Iodide Detector 

Sample ~e 

REG - Regular Sample 
DUP - Duplicate Sample 
MS - Matrix Spike 
BS -Blank Spike 
MB - Method Blank 

i - o e r 

pCi/L - Picocuries per Liter 
pCi/g - Picocuries per Gram 
pCi/ml - Picocuries per Milliliter 
pCi/mg - Picocuries per Miigram 
pCi/F - Picocuries per Air Filter

Radionulide:

Ra-226 
Ra-228 
Sr-90 
H-3 
Cs-137 
Co-60 
K-40 
U-234/235/238 
Pu-239/240 
TI-208 
Pb-210 
Bi-214 
Th-234

Radium-226 
Radium-228 
Strontium-90 
Tritium 
Cesium-137 
Cobalt-60 
Potassium-40 
Isotopic Uranium 
Isotopic Plutonium 
ThaUium-208 
Lead-210 
Bismuth-214 
Thorium-234

-- -



Internal Chain of Custody

A*I-il IUi~llA rI! ni/I17197 lime Received:
LOgIn BY: 0 /7/9 T Iie Receiv....: mnta 0LfLmLIUI I

Workorder # 
97-01-367

Case # 
1933_082

Departmem

- - - - a 

--------------------------------------

--------------------------------------

-- - -- - - - S -

Stora~e Return Removed To/Reason 

Date Time By Date Time Frac Location Code By 
- - //4N 1

5J~j I f'~ -T)-- j~ii'I"
Matrix Sample ID 
SOIL CHAR-01 
SOIL CHAR-01 
SOIL CHAR-01 
SOIL CHAR-01 
WATER CHAR-01 
WATER CHAR-01 
WATER CHAR-01 
WATER CHAR-01 
SOIL CHAR-02 
SOIL CHAR-02 
SOIL CHAR-02 
SOIL CHAR-02 
WATER CHAR-02 
WATER CHAR-02 
WATER CHAR-02 
WATER CHAR-02 
SOIL SUGAR-01 
SOIL SUGAR-01 
SOIL SUGAR-01 
SOIL SUGAR-01 
WATER SUGAR-01 
WATER SUGAR-01 
WATER SUGAR-01 
WATER SUGAR-01 
SOIL SUGAR-02

Applicab'e Codes:
AN = Analyze LI = Login 

TR=Transfer SC= Screen 

DI=Dispose ST= Storage 

r ifi 
Verified bvf•JI Sicl IA('4 //,/,Date:

DG= Digestion 
EX= Extraction 
DW= Dry Weight

AT=Autosampler

Rad

Frac 
01A 
01B 
01C 
01D 
02A 
02B 
02C 
02D 
03A 
03B 
03C 
03D 
04A 
04B 
04C 
04D 
05A 
05B 
05C 
05D 
06A 
06B 
06C 
06D 
07A

t-t
t-t-
t-t-

17

i l I If I'i . . . .. . ... -- - -

L,

IlEA Corporation 

, __ _ r• .. l%,,iý



Internal Chain of Custody

1lzmtA R~Atnnived:

I-r~ Reur 0RemovReeied: 

01/7/7Rimeasoned 

Date II~ime -~ i.ae-Tme 
.c ocaio CoeBWorkorder # 

97-01-367
Case # 
1933082

01/17/97 Time Received:

Uepartmern

IStorage Return Removed To/Reason 
Date lime BY Date Time Frac Loato Code By 

-(1--, V

Applicable Codes: 
AN= Analyze 
TR=Transfer 
DI=Dispose ,-

LI = Login 
SC= Screen 
ST= Storage

DG=Digestion 
EX= Extraction 
DW= Dry Weight

AT=Autosampler

I j 

Verified by,/f/i', I b• d/111 Date:
ti V,

-7/ /I-7/7

LURwadUU 
Rad

Frac 
07B 
07C 
07D 
08A 
08B 
08C 
08D

Matrix 
SOIL 
SOIL 
SOIL 
WATER 
WATER 
WATER 
WATER

Sample ID 
SUGAR-02 
SUGAR-02 
SUGAR-02 
SUGAR-02 
SUGAR-02 
SUGAR-02 
SUGAR-02

R £

lEA Corporation

I ,,.,,•;=.-* tsar,



nIAn Ariunrlfon Cecmpainy

GAI11', 11 

mu/, !' 

rAXr e

I, G7';O' .( 

I ln-7 30

COMPArlY/I.C)(X W i 

WPR'.JJECT # /l 

SAMPI lI:RS: (F'LEA.!f 

PGCI IPAC'TEII 
I SA1 0 I.D ( ?GMAXIMUM

4. w'-z 3 <.'*''

ZELINQUISHFD BY OINATURE) 

SEU ISHED t(SIGNATURE) I 

SBOTTLE INTACT 0CUSTODY S

flPRESERVED 5SEALS INTAC 
~]CHILLED 0SEE FIEMAr.l,

CHAIN 07 

5 NrDES Elj DRINKING V! 

STATE CERT. SPECIFY-___.  

NAMEý W M

'lit. Ij6i� v, 2.

.)DY RECORD
ItO S LAESEIY'

I.0OTHER .

Page-___ of___

o 'FAR44 EAS

V p" Vll

2-

IllA� ~.!±....h ft.' WiO,~~ . VAg tk4- -U. flAT�'
I-

IDAr1 TV=-I

'CGEIPT TEMPERATiJIW. 2 Ili

TIME QE I lE POJCTNO.
I. S ;ý- cl

I

IL&MV, 

PROJECT MANAGER (PLEASE PRINT) I P.O. NO.

I

Il

I



lEA Corporation 

I onin Rw /e-
-- a... '

Workorder # 
97-01-443

Case # 
1933082

Internal Chain of Custody 

Date Received: 01/22/97

Department
Time Received:

Location 
Rad

- I. - t - it. - - - t -.  

- - - ________ -. 

�-1" - - I -. 
� �I. - - ft m - n - �, -

Storage Return Removed To/Reason 

Date Time By Date Time Frac Location Code By Matrix Sample ID 
SOIL Pond-01 
SOIL Pond-01 
SOIL Pond-01 
SOIL Pond-01 
WATER Pond-01 
WATER Pond-01 
WATER Pond-01 
WATER Pond-01 
SOIL Pond-02 
SOIL Pond-02 
SOIL Pond-02 
SOIL Pond-02 
WATER Pond-02 
WATER Pond-02 
WATER Pond-02 
WATER Pond-02 
WATER Blank-20 
WATER Blank-20 
WATER Blank-20 
WATER Blank-20 
WATER Blank-Rad2O 
WATER Blank-Rad20 
WATER Blank-Rad20 
WATER Blank-Rad2O 
SOIL Rad-01

Applicable Codes: 
AN=Analyze 
TR=Transfer 
DI = Dispose

LI=Login 
SC=Screen 
ST= Storage

DG= Digestion 
EX= Extraction 
DW= Dry Weight

AT= Autosampler

Verified by* r-/Pll i ;/k Date:

0(
SI .... £

Frac 
09A 
09B 
09C 
09D 
10A 
10B 
10C 
10D 
11A 
11B 
11C 
11D 
12A 
12B 
12C 
12D 
13A 
13B 
13C 
13D 
14A 
14B 
14C 
14D 
15A

zlrnlrnHzlzt__Izlz

t-t-

I v !

i i ii I i i - I I
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Internal Chain of Custody

1'3atA R~r~ived:

Workorder # 
97-01-443

Case # 
1933082

Department
01/22/97 Time Received:

LOCation 
Rad

Storage Return Removed To/Reason 
Date lime By Date I*im Frac Location Code B Frac Matrix 

15B SOIL 
15C SOIL 
16A SOIL 
16B SOIL 
16C SOIL 
16D SOIL 
16E SOIL 
16F SOIL 
17A SOIL 
17B SOIL 
17C SOIL 
18A SOIL 
18B SOIL 
18C SOIL

Sample ID 
Rad-01 
Rad-01 
Rad-02 
Rad-02 
Rad-02 
Rad-02 MS/MSD 
Rad-02 MS/MSD 
Rad-02 MS/MSD 
Rad-03 
Rad-03 
Rad-03 
Rad-04 
Rad-04 
Rad-04

Applicable Codes: 
AN = Analyze 
TR=Transfer 
DI = Dispose

LI = Login 
SC= Screen 
ST= Storage

DG=Digestion AT= Autosampler 
EX= Extraction 
DW= Dry Weight

Verified by: .,lfpf, ) t Date: I/2_/1J -7
(I.

- I

Storac~~ Return 
Re ceived:T/eao

lEA Corporation

.I



300 WESTON PKWY. CHAIN OF CUSTODY RECORD S/ J[2,-& C.R., N.C. 27513 
_M____ PH I 919-677-0090 [l- [,l P l-_; , 

An Aquarion Coqs.piny FAX # 919-677-0427 R 

I L] NPDES El DRINKING WATER [JRCRA El OTHER

COMPANY/LOCATION
Page - of

PROJECT # PROJECT NAME 

SAMPLERS: (PLEASE PRII 2 SIGNATURE 

SAMLE .D.( 26 CHIARACTERDAETM SAPE .. MAXIMUM IT_ I_____

REQUESTED PARAMETERS

,• _ o • _ o';;3 _ _ .' V • _ • -1 ..... I • • 

- e~ -~ 03o _ __ ___ 

& AAl<- 17 'IL 

IOT M - -, -. 0 
- - - _ r _ _ 

RELINQUISHED BY (SIGNATURE) DATE TIME - RECEIVED BY ". DATE TM 

RELINQUISHEDBY_(SIGNATURE) _T_. TIME RECEIVED FOR LAB BY.j; , DATE P ETIME RE ANAGER1 (LA PRIN P.O.NO 

REMARKS ON SAMPLE RECEIPT. lEA REMARKSF FIELD REMARKS I COMMENTS 
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Received From: Date Reported : Jan31 1997 

Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington, PA 15301 FDHRSDW Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo PHE 

Date Sampled:Janl6 1997 Date Received:Janl 7 1997 Lab Numbers: 5866-5869 
REPORT OF ANALYSIS

5866 5867 5868 5869 
Unit Method %ACC %PRC CHAR01 CHAR02 SUGARO SUGARO

mg/ 
mg/ 
mg 
mg/ 
mg/ 
mg/ 
mg/ 
mg 
mg/ 
mg 
mg 
mg 
mg 
mg 
mg.  
mg.  
mg.  
mg 
mg 
mg 
mg 
mg 
mg 
mg 
mg

Detection 
Limit 

/kg 0.0400 
'kg 0.0500 
'kg 0.0200 
'kg 0.0120 
/kg 0.0200 
/kg 0.250 
/kg 0.0100 
/kg 0.0200 
/kg 0.0400 
/kg 0.0400 
/kg 0.0500 
/kg .00100 
/kg 2.50 
/kg .00004 
/kg 0.0200 
/kg 0.500 
/kg 0.0400 
/kg 0.0200 
/kg .00400 
/kg 0.0600 
/kg 0.0200 
/kg 0.0120 
/kg 0.0200 
/kg 0.0200 
/kg .00500

75.3 
121.  
118.  
98.3 
80.1 
120.  
102.  
97.4 
97.3 
89.9 
109.  
69.0 
110.  
126.  
114.  
.99.3 
97.1 
65.6 
93.2 
101.  
105.  
92.0 
95.1 
104.  
74.7

3.82 
2.60 
.740 
1.19 
.030 
.530 
.470 
.640 
.130 
2.00 
.270 
.620 
.800 
6.00 
.150 
.770 
1.79 
.780 
4.91 
.210 
2.19 
1.40 
2.17 
.290 
.080

0.855 
863.  
2.29 
48.1 

0.930 
571.  

0.675 
3.65 
4.29 
5.21 
99.3 

<.0010 
45.9 
24.3 

0.911 
157.  
5.63 
4.03 

0.267 
0.859 
0.662 
4.74 
15.4 
1.31 

<.0050

2.01 
315.  
12.4 
38.5 
1.16 
9700 
1.01 
2.87 
4.54 
36.9 

20500 
<.0010 

868.  
1570 
541.  
395.  
3.97 
6.93 

0.408 
1.41 

0.992 
4.68 
29.9 
2.54 
1.90

18.3 249.  
2.00 
13.0 

0.692 
1260 

0.630 
2.13 
1.84 
3.13 
5610 

<.0010 
221.  
361.  
263.  
125.  
2.91 
5.19 

0.234 
0.688 
0.609 
1.85 
13.7 
1.22 

<.0050

Data Release Authorization 
Sample integrity and reliability certified by Lab personnel prior 
Methods of analy ls in accordance with FCL QA and EPA approved 
This Report may r in part, results relate only to 

Jeffe n S. Flowers, Ph.d.  

Presidtnt/Technical Director 

Serving Your Analytical and Environmental Needs Since 1957 

Page 1 of 1

2.03 
987.  
15.1 
109.  
2.36 

11400 
1.60 
14.5 
14.6 
15.9 

55900 
<.0010 

871.  
1350 
1390 
339.  
21.8 
57.2 

0.644 
2.34 
1.57 
18.3 
71.5 
3.83 

0.0313 

to analysis.  
methodology.  
items tested.  

J $e . Fa ef. Ph.D.  

481 NEWBURYPORT 

P.O. BOX 150-507 
ALTAMONTE SPRINGS 

FLORIDA 32715-0597 

BUS: (407) 339-5984 
FAX: (407) 260-6110

Parameter

Silver 
Aluminum 

Arsenic 
Barium 

Beryllium 
Calcium 
Cadmium 

Cobalt 
Chromium 

Copper 
Iron 

Mercury 
Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 

Lead 
Antimony 
Selenium 
Thallium 
Vanadium 

Zinc 
Molybdenum 

Phenols

1 2
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Received From: Date Reported : Jan31 1997 

Moly Corp. Project Number : UNOCAFE888888888 
300 Caldwell Ave. P0 Number : N/A 

Washington,PA 15301 FDHRS Number : 83139 
FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo PHE 

Date Sampled:Janl6 1997 Date Received:Janl7 1997 Lab Numbers: 5866-5869 
REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation 

5866 
Silver mg/kg 9.26 1.07 0.855 

Aluminum mg/kg 24700 4900 863.  
Arsenic mg/kg 65.4 1.47 2.29 

Barium mg/kg 10900 138. 48.1 
Beryllium mg/kg 13.0 0.498 0.930 

Calcium mg/kg 605000 71300 571.  
Cadmium mg/kg 617. 38.2 0.675 
Cobalt mg/kg 2190 252. 3.65 

Chromium mg/kg 309. 13.3 4.29 
Copper mg/kg 44500 2820 5.21 

Iron mg/kg 62000 4380 99.3 
Potassium mg/kg 1100 155. 45.9 
Magnesium mg/kg - - 24.3 
Manganese mg/kg 3550 408. 0.911 

Sodium mg/kg 2320 397. 157.  
Nickel mg/kg 5670 295. 5.63 

Lead mg/kg 6840 449. 4.03 
Antimony mg/kg 884. 25.8 0.267 
Selenium mg/kg 9.25 0.519 0.859 
Thallium mg/kg 46.5 2.91 0.662 
Vanadium mg/kg - - 4.74 

Zinc mg/kg 41200 2540 15.4 
Molybdenum mg/kg - - 1.31 

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedances 

are flagged by integer values in the Range column. The Expected values are derived 

from historical data. Expected is computed as either the mean or computed directly 

from another parameter using linear regression. All known correlation rule exceedances 

are listed as enumerated rule numbers in the Correlation column. Correlation pair 

rules are defined on the last page.  
Jefolefof L. Plwer. Ph.D.  

Jeffefln S. PoWlOM. Ph.D.  

481 NEWBURYPORT 

Serving Your Analytical and FR-Wrinental Needs Since 1957 ALTAMONTE BOX SN15057 

FLORIDA 32715-0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110



Received From: Date Reported : Jan31 1997 

Moly Corp. Project Number : UNOCAFEB88888888 

300 Caldwell Ave. PO Number : N/A 

Washington,PA 15301 FDHRS Number : 83139 
FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo PHE 

Date Sampled:Janl6 1997 Date Received:Janl 7 1997 Lab Numbers: 5866-5869 
REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation 

5867 
Silver mg/kg 9.26 1.07 2.01 

Aluminum mg/kg 24700 4900 315.  
Arsenic mg/kg 65.4 1.47 12.4 

Barium mg/kg 10900 138. 38.5 
Beryllium mg/kg 13.0 0.498 1.16 

Calcium mg/kg 605000 71300 9700 
Cadmium mg/kg 617. 38.2 1.01 39 

Cobalt mg/kg 2190 252. 2.87 
Chromium mg/kg 309. 13.3 4.54 

Copper mg/kg 44500 2820 36.9 
Iron mg/kg 62000 4380 20500 

Potassium mg/kg 1100 155. 868.  
Magnesium mg/kg - - 1570 

Manganese mg/kg 3550 408. 541.  
Sodium mg/kg 2320 397. 395.  
Nickel mg/kg 5670 295. 3.97 

Lead mg/kg 6840 449. 6.93 
Antimony mg/kg 884. 25.8 0.408 
Selenium mg/kg 9.25 0.519 1.41 
Thallium mg/kg 46.5 2.91 0.992 
Vanadium mg/kg - - 4.68 

Zinc mg/kg 41200 2540 29.9 
Molybdenum mg/kg - - 2.54 

Phenols mg/kg 1860 93.0 1.90 

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedances 

are flagged by integer values in the Range column. The Expected values are derived 

from historical data. Expected is computed as either the mean or computed directly 

from another parameter using linear regression. All known correlation rule exceedances 

are listed as enumerated rule numbers in the Correlation column. Correlation pair 

rules are defined on the last page. Je, -$. Le. M..  

481 NEWBURYPORT 

Serving Your Analytical and Environmental Needs Since 1957 P.O. BOX 1S5-S97 
Page 2ALTAMONTE SPRINGS 

Page 2 FLORIDA 32715-0597 

BUS: (407) 339-5994 
FAX: (407) 260-6110
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Received From: Date Reported : Jan31 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEINR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo PHE 
Date Sampled:Janl6 1997 Date Received:Janl7 1997 Lab Numbers: 5866-5869 

REPORT OF INFORMATION

Parameter Unit 

Silver mg/kg 
Aluminum mg/kg 

Arsenic mg/kg 
Barium mg/kg 

Beryllium mg/kg 
Calcium mg/kg 
Cadmium mg/kg 
Cobalt mg/kg 

Chromium mg/kg 
Copper mg/kg 

Iron mg/kg 
Potassium mg/kg 
Magnesium mg/kg 
Manganese mg/kg 

Sodium mg/kg 
Nickel mg/kg 

Lead mg/kg 
Antimony mg/kg 
Selenium mg/kg 
Thallium mg/kg 
Vanadium mg/kg 

Zinc mg/kg 
Molybdenum mg/kg

Limit Expected Value

9.26 
24700 

65.4 
10900 

13.0 
605000 

617.  
2190 
309.  

44500 
62000 

1100 

3550 
2320 
5670 
6840 
884.  
9.25 
46.5 

41200

0.549 
4900 
1.47 
138.  

0.498 
71300 

27.6 
252.  
13.3 
2820 
4380 
155.  

408.  
397.  
295.  
449.  
25.8 

0.519 
2.91 

2540

5868 
18.3 
249.  
2.00 
13.0 

0.692 
1260 

0.630 
2.13 
1.84 
3.13 
5610 
221.  
361.  
263.  
125.  
2.91 
5.19 

0.234 
0.688 
0.609 
1.85 
13.7 
1.22

Range Correlation

74 74

The above information is intended to highlight exceptional data as compared to the 
upper control limits (Limit) established for each of the parameters. Range exceedances 
are flagged by integer values in the Range column. The Expected values are derived 
from historical data. Expected is computed as either the mean or computed directly 
from another parameter using linear regression. All known correlation rule exceedances 
are listed as enumerated rule numbers in the Correlation column. Correlation pair 
rules are defined on the last page.

Serving Your Analytical and fifrW~nental Needs Since 1957

Jeft~menr L Flemt,. Ph.D.  
Jeftorlee a. FIoSwe. Ph.D.  
481 NEWBURYPORT 
P.O. BOX 150-597 
ALTAMONTE SPRINGS 
FLORIDA 32715-0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110



Receiv

For: 
Date S

ed From: Date Reported : Jan31 1997 

Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. Po Number : N/A 

WashingtonPA 15301 FDHRS Number : 83139 
FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb T1 V Zn Mo PHE 

3ampled:Janl6 1997 Date Received:Janl 7 1997 Lab Numbers: 5866-5869 
REPORT OF INFORMATION

Parameter Unit 

Silver mg/kg 
Aluminum mg/kg 
Arsenic mg/kg 

Barium mg/kg 
.Beryllium mg/kg 

Calcium mg/kg 
Cadmium mg/kg 
Cobalt mg/kg 

Chromium mg/kg 
Copper mg/kg 

Iron mg/kg 
Potassium mg/kg 
Magnesium mg/kg 
Manganese mg/kg 

Sodium mg/kg 
Nickel mg/kg 

Lead mg/kg 
Antimony mg/kg 
Selenium mg/kg 
Thallium mg/kg 
Vanadium mg/kg 

Zinc mg/kg 
Molybdenum mg/kg 

Phenols mg/kg

Limit Expected Value

9.26 
24700 

65.4 
10900 

13.0 
605000 

617.  
2190 
309.  

44500 
62000 

1100 

3550 
2320 
5670r 
6840 
884.  
9.25 
46.5 

41200 

1860

1.07 
4900 
1.47 
138.  

0.498 
71300 

38.2 
252.  
13.3 
2820 
4380 
155.  

408.  
397.  
295.  
449.  
25.8 

0.519 
2.91 

2540 

93.0

Range Correlation

5869 2.03 
987.  
15.1 
109.  
2.36 

11400 
1.60 
14.5 
14.6 
15.9 

55900 
871.  
1350 
1390 
339.  
21.8 
57.2 

0.644 
2.34 
1.57 
18.3 
71.5 
3.83 

0.0313

39

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedances 

are flagged by integer values in the Range column. The Expected values are derived 

from historical data. Expected is computed as either the mean or computed directly 

from another parameter using linear regression. All known correlation rule exceedances 

are listed as enumerated rule numbers in the Correlation column. Correlation pair 

rules are defined on the last page. Je ,,,e , L be . e,-. Ph.D.  

481 NEWBURYPORT 

Serving Your Anaytical and Environmental Needs Since 1957 P.O. BOX 150-597 
Page 4ALTAMONTE SPRINGS 

Page 4 FLORIDA 32715-0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110
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Received From: Date Reported : Jan31 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo PHE 
Date Sampled:Janl6 1997 Date Received:Jan17 1997 Lab Numbers: 5866-5869 

REPORT OF INFORMATION 

On this Last Page 5 Correlation Pairs Referenced

39 

74

Arsenic 

Cadmium

Cadmium 

Silver

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedances 
are flagged by integer values in the Range column. The Expected values are derived 
from historical data. Expected is computed as either the mean or computed directly 
from another parameter using linear regression. All known correlation rule exceedances 

are listed as enumerated rule numbers in the Correlation column. Correlation pair 
rules are defined on the last page.  

Page 5

Serving Your Analytical -and Environmental Needs Since 1957

Jemflesof L Floweis. Ph.D.  Sfffmfl S. Plowmer. Ph.D.  

481 NEWBURYPORT 
P.O. BOX 150-597 
ALTAMONTE SPRINGS 
FLORIDA 32715-0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110
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Quality Assurance Report

Prepared for: 
Project Number: 
Lab Numbers:

Moly Corp.  
UNOCAFE888888888 
5866- 5869

Report date: 31-Jan-97

F[EAfLCWLS ChIEMICAL lADLIATOEIS I LAEO1) TIF_
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rIAowEUS CIEAtM1CAIL 

QA Client Moly Corp.  
Project Number. UNOCAFE88888888 Conformance P.O. Number: N/A 

Summary Date Sampled: 16-Jan-97 
Lab Numbers: 5866 - 5869 

Sample Handling 

Sample handling and holding time criteria were met for all samples.  

Samples Collected by Submitter 

Surrogate Compound Recoveries: 

The requested analytes did not require surrogates.  

Accuracy / Precision: 

The recovery limits were exceeded for 4 compounds in the matrix spike as shown in 

section 2. This represents a 69.2% success rate.  
The recovery limits were exceeded for 4 compounds in the matrix spike duplicate 

as shown in section 2. This represents a 69.2% success rate.  

The RSD was exceeded for 3 compounds as shown in section 2. This represents a 

76.9% success rate.  

Method Blanks: 

No target compounds were found in the method blank in excess of the method limit 

as shown in section 3.  

QCCS Check Sample: 

The control limits were exceeded for 2 compounds as shown in section 4. This 

represents a 84.6% success rate.  

Standards Traceability: 

The t-test limits were met for all calibration standards as shown in section 5.  

The t-test limits were met for all QCCS standards as shown in section 5.  

The t-test limits were met for all matrix spike standards as shown in section 5.  

There were 16 standard blanks.  
The t-test limits were met for all surrogate spike standards as shown in section 5.



ICWIEUS CIIHEICAL 

Section 2 

Matrix Client: Moly Corp.  
Spike Project Number: UNOCAFE888888888 

P.O. Number~ N/A 
Recovery Date Sampled: 16-Jan-97 

Lab Numbers: 5866 - 5869 

Analyte U Analysis Date Spikeo pl MS MS MSD MSD Acceptable RSD Accepal 

_Method dded Conc Cone Rec Con Rec. Limits Rec. Limits 

Silver _ _ _ _ EPA272.11 0123-97 0.555 1.03 144 75.3% 1.51 868% 1.17-1.76 0.045 0- 0.047 

Beryllium _ _ _ _ EPA210.1 01-23-97 05 0.0070408 0408 80.2% 0.325 - 0.694 0.000 0-0.090 

Copper mc EPA220.1 01-23-971 0.1 0. 87.88 0.108- 0.131 0.002 0-0.013 

Iron PA6010 01-21-97 0.2 337 3.59 10% 3.60 114% 3.34-4.97 0.008 0 0.026 

Mercury mo EPA7471 01-31-97 0.002 <0.001 69.1% 68.60/ 0.001 - 0.003 0.000 0-0.000 

Potassium mc EPA010 012197 0.688 68.9 6 9.6 110% 70. 205% 59.8 - 79.7 0 0-0.093 

Magnesium maA EPA6010 01-21-97 2 9.05 11.6 127% 10.8 88.5% 9.53-12.3 0- 0.169 

Manganese _ _ _ EPA6010 01-21-97 0.2 0.227 0.456 115% 0457 115% 0.304 - 0.546 0.001 0-0.033 

Sodium EPA010 01-21-97 0.2 2.87 3.07 99.4% 3.05 86.0% 2.40- 3.92 0.019 0- 0.025 

Lead mWEPA239.2 01-23-97 101.0 77.6 65.8% 68.9% 164-220 0.904 0-8.18 

Antmony mA EPA204.. 01-23-97 0.5 0.025 0.491 93.2% 0.519 98.8%10.373 - 0.617 0.02.0 .020- 0.1O0 

Thallium Mo EPA279. 01-23-97 0.5 0.008 0.537 106% 0.551 109%10.493- 0.600 0 - 0.186 

Phenols mg EPA420.1 01-30-97 0.02 0.001 -74.7% - 3.3%10.021 - 0.022 I 0 - 0.00'



I0UIUft-T(WIE!S CI$,ICM
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Section 3 
Method Client Moly Corp.  

Project Number. UNOCAFE888888888 Blank P.O. Number. N/A 

Report Date Sampled: 16-Jan-97 
Lab Numbers: 5866 - 5869 

Analyte Unit Method Date Concentration 

75iE ______ _______ ______N 

Silver mg/kg EPA272.1 01-23-97 <0.04 

Beryllium mg/kg EPA21 0.1 01-23-97 <0.02 

Copper mg/kg EPA220.1 01-23-97 <0.04 

Iron mg/kg EPA6010 01-21-97 <0.05 

Mercury mg/kg EPA7471 01-31-97 <0.001 

Potassium mg/Kg EPA6010 01-21-97 <2.5 

Magnesium mg/kg EPA6010 01-21-97 <0.00004 

Manganese mg/ka EPA6010 01-21-97 <0.02 

Sodium mg/k EPA6010 01-21-97 <0.5 

Lead mg/hg EPA239.2 01-23-97 <0.02 

Antimony g/ EPA204.2 01-23-97 <0.004 

Thallium m EPA279.2 01-23-97 <0.02 

Phenols mg/k EPA420.1 01-30-97 <0.005



c FLOWEIV CI-i[_ICAL 
'~ELAI TOIVlE$,IS.C.  

Section 4 

QCCS Client: Moly Corp.  
Project Number UNOCAFE888888888 Sample P.O. Number. N/A 

Recovery Date Sampled: 16-Jan-97 
Lab Numbers: 5866 - 5869 

Ana"yts Unit Method Date QCCS QCCS Rec. Acceptable 
Expected Measured % Limits 

Silver mo/~k EPA272.1 01-23-97 0.100 0.092 92.1% 0.087-0.109 

Beryllium mo/kt EPA210.1 01-23-97 0.100 0.097 97.3% 0.064 - 0.115 

Copper m /ka EPA220.1 01-23-97 0.100 93.5% 0.098 - 0.100 

Iron molkal EPA6010 01-21-97 1.00 1.05 105% 0.819 - 1.17 

Mercury m oa EPA7471 01-31-97 0.002 0.002 97.4% 0.002 - 0.003 

Potassium mnq/kgJ EPA6010 01-21-97 1.00 1.04 104% 0.922- 1.05 

Magnesium mo/q EPA6010 01-21-97 1.00 1.06 106% 0.865- 1.12 

Manganese mcokl EPA6010 01-21-97 1.00 1.00 100% 0.718 - 1.28 

Sodium moql EPA6010 01-21-97 1.00 1.04 104% 0.808-1.11 

Lead mo/kq EPA239.2 01-23-97 0.100 0.095 95.0%h 0.092-0.116 

Antimony mnafk EPA204.2 01-23-97 0.100 0.094 94.4% 0.056 - 0.103 

Thallium mofk EPA279.2 01-23-97 0.100 0.095 94.6% 0.084 -0.105 

Phenols mnaft EPA420.1 01-30-97 0.030 ý ý 108% 0.028 - 0.029



fI fLCW[IS CIlE[ICAL 
"LI9CUIATOUIEI[,IfNC.

Section 5 

Standards Client: Moly Corp.  
Project Number: UNOCAFE888888888 

Traceability P.O.  
Date Sampled: 16-Jan-97 
Lab Numbers: 5866 - 5869 

Compound Manfacturer Manfacturer Rec Rec Onto Valid Prep Pr Date Valid H-test -est Cenr Lot Lot 

NaLol Lome B.R.B leve Unti Loll By P red Untlo rane Mean Std Mean Std 

Silver FEMS . 074-806 100 [SM 04-19-95 10-31-96 104 LSM 08-01-95 08-01-96 2.4 >1.71 0.945 0.014 1.00 0.011 

OCCS EMS 115-716 553 LSM 08-01-96 08-01-97 558 LSM 08-01-96 08-01-97 3.72 >1.70 0.935 0.078 0.997 0.042 

* L,,in Soike EMS 074-06 00 [SM 04-19-95 10-31-9, 104 LSM 08-01-95 08-01-96 a.m4 >I 0.94 0,7 1.09 0.011 

Barium EMS 015-747 8 LSM 04-19-95 10-31-96 54 LSM 08-01-95 08-01-96 7.29 >1.70 0.993 0.039 1.01 0.024 

OCCS EMS 115-716 553 LSM 06-01-96 08-01-97 558 LSM 08-01-96 06-01-97 3.72 >1.69 0.983 0.040 1.01 0.037 

Maix Spike EMS 115-716 553 [SM 08-01-9% 06-01-97 558 LSM 08-01-96 08-01-97 872 A.69 0.93 0.040. 1.01 0.037 

Beryllium EMS 104-729 9 [SM 04-19-95 10-31-96 56 LSM 08-01-95 08-01-96 3.06 >A.75 1.04 0.076 0.973 0.083 

OCCS EMS 026-727 552 [SM 08-01-96 06-01-97 557 LSM 06-01-96 08-01-97 4.12 >A.70 1.02 0.093 1.04 0.048 

Matrix Spike EMS M6-727 552 [SM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4j.1 JAL. 9.M0 1.04 04 

Calcium EMS 036-740 531 ISM 07-15-96 01-01-98 532 LSM 07-16-96 07-16-97 6.73 >1.67 1.05 0.055 1.04 0.093 

OCCS EMS 036-740 531 [SM 07-15-96 01-01-98 532 LSM 07-16-96 07-16-97 6.73 >1.67 1.05 0.055 1.04 0.093 

MatrixSoike EMS 036-740 531 LSM 07-15-96 01-01.98 532 LSM 07-16-96 07-16-97 An >. 1.05 0.055 .I 0.093 

Cadmium EMS 074-799 68 LSM 04-19-95 10-31-96 59 LSM 08-01-95 08-01-96 5.09 >1.68 0.970 0.059 1.02 0.035 

OCCS EMS 026-727 552 ISM 06-01-96 06-01-97 557 LSM 08-01-96 06-01-97 6.81 >1.65 0.947 0.056 0.925 0.092 

Matrix Spike EMS 074-799 68 LSM 04-19-95 10-31-96 448 LSM 03-28-96 03-28-97 _599 >.65 0.951 0.054 0.917 0.053 

Chromium EMS 074-835 70 ISM 04-19-95 10-31-96 61 LSM 08-01-95 08-01-96 6.52 >1.68 0.997 0.050 0.982 0.045 

OCCS EMS 026-727 552 [SM 08-01.96 08-01-97 557 LSM 08-01-96 08-01-97 7.49 >1.65 1.00 0.058 1.00 0.064 

Marx Spike EMS 074-835 70 LSM 04-19-95 10-31-96 448 LSM 03-28-96 03-28-97 JL >1 0.99 0.5 0.98 0.02 

Copper 
OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 06-01-97 9.30 >A.65 0.980 0.047 0.975 0.026 

Marix Spike EMS D251710 72 [SM 04-19-95 10-31-96 448 LSM 03-28-96 03-28-97 j.9 >1M 0.981 0.047 0I 0.039 

Iron EMS 074-822 85 LSM 04-19-95 10-31-96 67 LSM 08-01-95 08-01-96 5.31 >1.73 0.983 0.031 1.05 0.055 

OCCS EMS 026-727 552 [SM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 -0.147 *1.99 1.08 0.964 1.02 0.021 

Matrix Snike EMS 026-727 552 [SM 08-01-96 08-01-97 557 [SM 08-01-96 08-01-97 &0147 *l.99 10. 0.964 1.02 0.021 

Mcrcury EMS 124-734 92 LSM 04-19-95 10-31-96 98 LSM 08-01-95 06-01-96 1.37 *2.20 1.00 0.123 1.08 0.067 

OCCS EMS 124-734 92 LSM 04-19-95 10-31-96 228 LSM 09-14-95 09-14-96 1.37 *2.20 1.04 0.837 

Matrix Spike EMS -1 124-734 92 LSM 04-19-95 10-31-96 98 [SM 08-01-95 08-01-96 11.37 -*2 20 1.00 0.123 1.08 7 

Potassium EMS 124-702 533 LSM 07-15-96 01-01-98 534 LSM 07-16-96 07-16-971 5.29 >1.74 1.02 0.050 1.06 0.030 

OCCS 
MariixSnike



A_ WI OL I I CI$41CAIL

Section 5 
Standards Client: Moly Corp.  

Project Number: UNOCAFE888888888 Traceability P.O. Number: N/A 
Date Sampled: 16-Jan-97 
Lab Numbers: 5866 - 5869 

Compound Manfacturer Manfacturer Rec Rec Data Valid Prep Pre Date oVald t-test t-test Ira Ir Lot Lot 

Name Name Lot # Lot # By Reclve Until LotC B Preparedi Until- Mea Man Std Mean Std 

Mantane~s EMS 074-825 91 LSM 04-19-95 10-31-96 97 LSM 08-01-95 08-01-96 6.66 >1.69 0.989 0.045 0.953 0.076 

OCCS .EMS 026-727 552 LSM 08-01-96 06-01-97 557 LSM 08-01-96 03.01-97 8.73 >1.67 0989 0.048 0.989 0.066 

M _,AoS EMI2-2 
5 SM 08-01-96 0-01-97 / 557 LSM 08-01-96 09-01-97 / 8 ,"73 >1.67 ý0.9899 0.048 0.9 89 0.066 

Matrix Spike EMS 0677 552 1.SM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 Jfl 1W~ 4JIMM 0l. Q2I Q 

Sodium Ultra IC-0138 586 LSM 08-20-96 08-20-97 600 LSM 10-17-96 10-17-97 5.15 >1.69 1.01 0.067 1.04 0.066 

occs Ultra IC-0138 586 LSM 08-20-96 03-20-97 600 LSM 10-17-96 10-17-97 5.15 >1.69 1.01 0.067 1.04 0.066 

Matrix Spike K-a-n_"I--. 586 1SM 08-20-96 06-20 .9M 600 LSM 10-17-96 10-17-97 . >11.69 100.06 4 0. 00 

Nickel EMS 074-828 95 LSM 04-19-95 10-31-96 100 LSM 08-01-95 08-01-96 1.21 *2.02 0.945 0.165 1.05 0.096 

QCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.82 >1.65 0.972 0.091 0.975 0.034 

M atrix Spike EM S 026-72 7 552 LSM 08-0 1-96 08-0 1-9n 557 L SM 08-0 1-96 0 8-0 1-97 4. 2 W A S 0= 0.09 1 0.975 0 

Lead EMS 074-739 87 LSM 04-19-95 10-31-96 69 LSM 08-01-95 08-01-96 5.00 >1.69 1.02 0.072 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.52 >1.69 1.02 0.070 0.978 0.064 

Matrix Spike EMS 074-739 87 LSM 04-19-95 10-31-96 448 LSM 03-23-96 03-28-97 J.00 >1.69 t .0 0.70 0.9E 0.031 

oCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 1.01 0.096 0.938 0.012 

MatrixSpike EMS 026&-727 552 SM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 1.01 0,096 01 .38 0.012 

Selenium EMS 074-829 98 LSM 04-19-95 10-31-96 102 LSM 08-01-95 08-01-96 3.46 >1.75 1.06 0.095 1.04 0.069 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.49 >1.66 1.01 0.089 1.02 0.029 

Matrix Spike EMS 074-829 98 LSM 04-19-95 10-31-96 102 LSM 08-01-95 08-01-96 3.46 Z= 106 0,095 1.04 0.069 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 2.26 >1.68 1.02 0.096 0.935 0.025 

Matrix Spike EMS 2 552 LSM 08-01-96 08-01-97 557 LSM 08-01-9 08-01-9, 2 .26 >J. 6 1 0 0.93 0.025 

Vanadium EMS 074-814 107 LSM 04-19-95 10-31-96 110 LSM 08-01-95 08-01-96 0.987 0.028 0.974 0.020 

OCCS EMS 026-727 552 LSM 08-01-96 03-01-97 557 LSM 08-01-96 08-01-97 11.5 >1.69 0.983 0.033 0.964 0.028 

Matrix Spike EMS ( 74- 814 107 ISM 04-19-95 10-31-96 110 LSM 08-01-95 08-01-96 0.9 87 Q. 028 0.974 0.020 

Zinc EMS 074-815 108 LSM 04-19-95 10-31-96 II ! LSM 08-01-95 08-01-96 6.58 >1.68 0.969 0.045 1.01 0.039 

oCCS EMS 026-727 552 [SM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 7.07 >1.65 0.977 0.048 1.02 0.0701 

M atrix Spik e EM S 026-727 552 LS M 08-01-96 08-0 1-97 557 L SM 08-0 1-96 08-0 1-97 7.07 >1. 0.977 0,(48 1.02 0 .0701 

Molybdenum EMS 104-728 94 LSM 04-19-95 10-31-96 99 LSM 0 8-01-95 08-01-96 -1.24 *2.16 0.978 0.091 0.818 0.358 

QCCS EMS 026-727 552 [SM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.01 >1.74 1.01 0.097 1.01 0.065 

Matrix Spike EMS U1-21 . 94 LSM 04-19-91 10-31-96 448 LSM 03-28-96 03-28-97 1.01 0.097 0.994 0002 

IEPA2Q 4 .2 B lank W 34 iS0IN01 -95 01-01-9 -1 14 I SF _h-0I-95 - 1I -or1Z
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Section 5 

Standards Client: Moly Corp.  
Project Number: UNOCAFE888888888 

Traceability P.O. Number: N/A 
Date Sampled: 16-Jan-97 
Lab Numbers: 5866 - 5869 

CMancturer Rec IRe Date Valid Prep Pr Date VaNd t-teut West to V Lot Lot 

NmNaeLot 0 LotS B1O Recieved Until Lot# Bv Pro aredl Until no :an Sid Mean Sid 

EP20.1Bbk l TsChmialI.botos ald34 JSP 01-01-95 01-01-97 14 JSF 01-01-95 01-01-9 
E34 SF 01-01-95 -0 -97 14 JSF 01-01-95 01-01-97 

EPA213.1 Blank La YA.. 34 JSF 01-01-95 - F-01-97 - - -.  

EPA Blank Flones Chemica Laboratories Valid 34 JSF 01-01-95 01-01-97 14 JSF 01-01-9 -01-97 -- . . .  

FPA220,1 Blank .owvs ChemicalAbostaores Va~ld . 34 1S1-095 01-1-97, 14 SF 01-01-95 01-01-97 

EPA239.2 Blank Fliower Chemical• Ibratories Vi.... 34 1SF 01-01-95 01-01-97 14 is 01-01-95 01--n
k H M ChemicaIla tori"s Vlid' 34 1SF 01-01- -97 14 F 01-01-95 01-0. 

EPA . FBlnkrs Chemi t Yo al. .. Va S 0! ... 01-97 14 isp 01-01-95 01-0-9 . . . .  

EPA270.3 Blank Flwers Chemical Labal Valid LIS- 01-01-95 01 !-97 14 1SF 01-01-95 01-01 - - . . . .  

EPA272.1 Blank Howers ChemicalLAwators Valid ... 34 SF 01-01-95 01-01 14 1SF 01-01-95 01-01

EPA29.2Blak Flowen chemical Lab0(Moies ValidL.... 34 1SF 01-01-50-19 14 JSF 01-01-95 01-0 -97- - - -

FPA8, Bln ¶owenOwhcl atLatwaoratics Valsid .. 34 1SF 01-01-95 01-01-97 14 1SF 01-01-95 01-01-97- - - - -

EPA2 I nk IFIowe Chemica Laboratoris Valid 34 JSF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97--.....  

¶PWOIk FloweuiChemical Laboratories Valid...... 34 1SF 01-01-95 01-01-971 14 1SF 01-01-95 01-01-97..........  
4onCek aooe Walji..... 1 34 1SF 01-01-95 01-01-971 14 1SF 0101t95 01-01



CI A_ ICAL 
IAI IAT( I Ir 

Internal Custody Record Lab Numbers: 5866 - 5869 

Lab * 5866 
Container 100887 Jar 250 ml: 

Shpped to custome:Check-in StationTue, 01/14/97 02:05PM 

Stainls Stl 4 Shl:Lisa Markle Thu, 01/30/97 10:12AM 

Lab # 5867 
Container 100889 Jar 250 ml: 

Shpped to custome:Check-in StationTue, 01/14/97 02:05PM 

Stainls Stl 4 Shl:Lisa Markle Thu, 01/30/97 10:12AM 

Lab # 5868 
Container 100883 Jar 250 mh: 

Shpped to custome:Check-in StationTue, 01/14/97 02:05PM 

Stainls Stl 4 Shl:Lisa Markle Thu, 01/30/97 10:12AM 

Lab # 5869 
Container 100884 Jar 250 mh: 

Shpped to custome:Check-in StationTue, 01/14/97 02:05PM 

Stainls Stl 4 Shl:isa Markle Thu, 01/30/97 10:12AM 

Jefferson L Fowus, Ph.D 
Jefferson S. Fowers, Ph.D 
PO BOX 150597 
481 NEWBURYPORT Av.  
ALTAMONTE SPRINGS 
FLORIDA 32715 -0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110



p.O. BoX I bu bY/ 
_________________ At TAMONIE SPRINGS 

- FLORIDA 327150591 CUSTI 
BUS: (407) 339-5984 

IAUE3QNATIO FAX: (407) 26G061 10 
INCOIUPOUAhIiD 

Company Name: /y/0 

Address: -? CI • 7,d•-V6C-'C- -

City: State: Zip Code: 

Telephone: FAX #: 

Report To: P.~e & j a"vt~ Smlr 
Turnaround ] 10 Work Days L 5 Work Days Q 3 Work Days L Drinking We 

Time: Q 2 Work Days UL 1 Work Day U] 2-8 Hours Q Waste Watc 

CODE:C Misc. L) Detect.O Eval.URemed.UL Demol.OlClosure U Other 

Client DateMme Matrix # of Cont. Laboratory 

Sample I.D. Sampled Desc. Cont. Type Sample #

DY REC(3mD UNOCALVW Cl ~ 1it-~?~

ReevdB:Date: Time: 

R Relinquishedd By: D a te: / T lIme: A9ReeiedB 
Relinquished By: Date: Time: Received B Date: Time: 

Relinquished By: Date: Time: Received By Lab: E-1Date: 6/f Time: ,) 

Were Samples Received in Good Condition? e QNo Samples on Ice? MlrYs a No Method of Shipment Page of 

To be completed upon receipt of report: 
1) Were the analyses requested on the Chain of Custody reported? U Yes Q No If no, what analyses are still needed? 

2) Was the report Issued within the requested turnaround time? UYes 0 No If no, what was the turnaround time? 

Approved by: Signature: Company: Date: 

StlIP WITH SAMPL ES/TO BE RETURNED WITH RESULTS
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Received From: Date Reported : Feb 6 1997 

Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRSDW Number : 83139 

FHRS ENvNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb T1 V Zn Mo PHE 

Date Sampled:Jan20 1997 Date Received:Jan2l 1997 Lab Numbers: 5878-5879 
REPORT OF ANALYSIS

Parameter
5878 5879 

Unit Method %ACC %PRC POND01 POND02 
Detection 

Limit
Silver mg/kg 0.0400 134. .000 2.84 1.17 

Aluminum mg/kg 0.0500 102. .420 27.4 9510 
Arsenic mg/kg 0.0200 68.0 .000 185. 273.  

Barium mg/kg 0.0400 106. 1.10 147. 163.  
Beryllium mg/kg 0.0200 88.1 1.20 0.758 1.08 

Calcium mg/kg 0.250 101. .620 8.61 2770 
Cadmium mg/kg 0.0100 85.2 .620 <.0100 <.0100 

Cobalt mg/kg 0.0200 93.7 1.45 12.6 13.7 
Chromium mg/kg 0.0400 83.3 .280 30.3 28.6 

Copper mg/kg 0.0400 82.0 .280 30.9 39.5 
Iron mg/kg 0.0500 101. .260 52.9 18600 

Mercury mg/kg .00100 100. .700 <.0010 <.0010 
Potassium mg/kg 2.50 101. .160 3.32 1150 
Magnesium mg/kg .00004 96.6 .310 4.59 1500 
Manganese mg/kg 0.0160 61.0 .250 789. 734.  

Sodium mg/kg 0.500 102. .670 1.75 323.  
Nickel mg/kg 0.0400 81.5 .280 28.4 30.4 

Lead mg/kg 0.0200 80.6 .280 34.6 42.5 
Antimony mg/kg .00400 14.4 3.29 
Selenium mg/kg 0.0600 84.2 .520 2.25 4.70 
Thallium mg/kg 0.0400 83.8 .520 3.46 2.16 
Vanadium mg/kg 0.120 82.8 .680 21.2 26.7 

Zinc mg/kg 0.0400 87.3 1.25 148. 171.  
Molybdenum mg/kg 0.0200 81.5 5.49 60.4 177.  

Phenols mg/kg .00500 74.7 .080 <.0050 0.0126 
Data Release Authorization 

Sample integrity and reliability certified by Lab personnel prior to analysis.  

Methods of analyVs in accordance with FCL QA and EPA approved methodology.  

This Report may r au in part, results relate only to items tested.  

• e •feerwm L Fkmwm 

Jeffe n S. Flowers, Ph.d. , S.L11,0" 

Presid nt/Technical Director .48 NEWBUR

r. Ph.D.  
M. Ph.D.  
YPORT 
Kfl-SO7

Serving Your Analytical and Environmental Needs Since 1957 

Page 1 of 1

ALTAMONTE SPRINGS 
FLORIDA 32715-0597 

BUS: (407) 339-5984 

FAX: (407) 260-6110
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Received From: 
Date Reported : Feb 6 1997 

Holy Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 

Washington,PA 15301 FDHRS Number : 83139 
FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo PHE 

Date Sampled:Jan20 1997 Date Received:Jan 2 l 1997 Lab Numbers: 5878-5879 
REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation 

5878 
Silver mg/kg 9.26 1.07 2.84 

Aluminum mg/kg 24700 4900 27.4 
Arsenic mg/kg 65.4 7.62 185. 40 

Barium mg/kg 10900 138. 147.  

Beryllium mg/kg 13.0 0.498 0.758 
Calcium mg/kg 605000 71300 8.61 
Cobalt mg/kg 2190 252. 12.6 

Chromium mg/kg 309. 13.3 30.3 
Copper mg/kg 44500 2820 30.9 

Iron mg/kg 62000 4380 52.9 
Potassium mg/kg 1100 155. 3.32 
Magnesium mg/kg - - 4.59 

Manganese mg/kg 3550 408. 789.  
Sodium mg/kg 2320 397. 1.75 
Nickel mg/kg 5670 295. 28.4 

Lead mg/kg 6840 449. 34.6 
Antimony mg/kg 884. 25.8 14.4 
Selenium mg/kg 9.25 54.0 2.25 40 

Thallium mg/kg 46.5 2.91 3.46 
Vanadium mg/kg - - 21.2 

Zinc mg/kg 41200 2540 148.  
Molybdenum mg/kg - - 60.4 

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedances 

are flagged by integer values in the Range column. The Expected values are derived 

from historical data. Expected is computed as either the mean or computed directly 

from another parameter using linear regression. All known correlation rule exceedances 

are listed as enumerated rule numbers in the Correlation column. Correlation pair 

rules are defined on the last page.  
Jeffumofi L FIwets. Pt~.D.  
Jefts $m S. Fkmem. Ptm.  

Page 1 481 NEWBURYPORT 

Serving Your Analytical and Environmental Needs Since 1957 P.O. Box 150.597 
ALTAMONTE SPRINGS 

FLORIDA 32715-0597 

BUS: (407) 339-5984 

FAX: (407) 260-6110
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INCORPORATED

Received From: Date Reported : Feb 6 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Tl V Zn Mo PHE 
Date Sampled:Jan20 1997 Date Received:Jan2l 1997 Lab Numbers: 5878-5879 

REPORT OF INFORMATION

Parameter Unit Limit Expected Value Range Correlation

Silver 
Aluminum 
Arsenic 

Barium 
Beryllium 

Calcium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 

Lead 
Antimony 
Selenium 
Thallium 
Vanadium 

Zinc 
Molybdenum 

Phenols

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg

9.26 
24700 

65.4 
10900 

13.0 
605000 

2190 
309.  

44500 
62000 

1100 

3550 
2320 
5670 
6840 
884.  
9.25 
46.5 

41200 

1860

1.07 
4900 
16.0 
138.  

0.498 
71300 

252.  
13.3 
2820 
4380 
155.  

408.  
1280 
295.  
449.  
25.8 
79.7 
2.91 

2540

5879 
1.17 
9510 
273.  
163.  
1.08 
2770 
13.7 
28.6 
39.5 

18600 
1150 
1500 
734.  
323.  
30.4 
42.5 
3.29 
4.70 
2.16 
26.7 
171.  
177.

93.0 0.0126

The above information is intended to highlight exceptional data as compared to the 
upper control limits (Limit) established for each of the parameters. Range exceedances 
are flagged by integer values in the Range column. The Expected values are derived 
from historical data. Expected is computed as either the mean or computed directly 
from another parameter using linear regression. All known correlation rule exceedances 
are listed as enumerated rule numbers in the Correlation column. Correlation pair 
rules are defined on the last page. -Ilm.LF-,4D

Serving Your Analytical and LW1•mental Needs Since 1957

Je~fteeo S. Flvewm. Ph.D.  
481 NEWBURYPORT 
P.O. BOX 150-597 
ALTAMONTE SPRINGS 
FLORIDA 32715-0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110

40 

177

177 

40
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Received From: Date Reported : Feb 6 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington, PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo PHE 
Date Sampled:Jan20 1997 Date Received:Jan21 1997 Lab Numbers: 5878-5879 

REPORT OF INFORMATION

On this Last Page 3 Correlation Pairs Referenced

40 Arsenic 

Potassium177

Selenium 

Sodium

The above information is intended to highlight exceptional data as compared to the 
upper control limits (Limit) established for each of the parameters. Range exceedances 
are flagged by integer values in the Range column. The Expected values are derived 
from historical data. Expected is computed as either the mean or computed directly 
from another parameter using linear regression. All known correlation rule exceedances 
are listed as enumerated rule numbers in the Correlation column. Correlation pair 
rules are defined on the last page.  
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Project Number: 
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5878- 5879

Report date: 6-Feb-97
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FLAOIEUS CTIHiE$CAL

QA Client Moly Corp.  
Project Number: UNOCAFE888888888 Conformance P.O. Number: N/A 

Summary Date Sampled: 20-Jan-97 
Lab Numbers: 5878 -5879 

Sample Handling 

Sample handling and holding time criteria were met for all samples.  
Samples Collected by Submitter 

Surrogate Compound Recoveries: 
The requested analytes did not require surrogates.  

Accuracy / Precision: 

The recovery limits were exceeded for 6 compounds in the matrix spike as shown in 
section 2. This represents a 60.0% success rate.  

The recovery limits were exceeded for 6 compounds in the matrix spike duplicate 
as shown in section 2. This represents a 60.0% success rate.  

The RSD was exceeded for 1 compound as shown in section 2. This represents a 
93.3% success rate.  

Method Blanks: 
No target compounds were found in the method blank in excess of the method limit 

as shown in section 3.  

QCCS Check Sample: 

The control limits were exceeded for 6 compounds as shown in section 4. This 
represents a 60.0% success rate.  

Standards Traceability: 

The t-test limits were met for all calibration standards as shown in section 5.  
The t-test limits were met for all QCCS standards as shown in section 5.  
The t-test limits were met for all matrix spike standards as shown in section 5.  
There were 13 standard blanks.
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Section 2
Matrix Client: 

Project Number: 
Spike P.O. Number: 
Recovery Date Sampled: Lab Numbers:

Moly Corp.  
UNOCAFE888888888 
N/A 
20-Jan-97 
5878 - 5879

Analyte Unit Analysis Date Spike ampl MS MS MSD MSD Acceptable RSO Acoeptable 

-Method - d- Con. Con. Rec. Conc Rec Umts Rec. Umis 

Silver n EPA6020 01-24-97 280.8 2.84 135% 135% 113-314 0.00 0-55.3 

Barium / EPA6020 01-24-97 280.1 147 1 7 / -107 281-560 3.97 0-119 

Beryllium mnl EPA21.1 01-24-97 280.8 0.758 248 88.1% 86.9%1 181 -386 2.38 0-50.6 

Chromium mg/ EPA602 01-24-97 28 30.3 83% 83.0% 270 - 336 0.596 0-29.9 

Copper m/k EPA220.1 01-24-97 280. 30.9 820% 82.3%1 298 - 358 0.596 0-35.5 

Iron mo/EPA6010 02-04-97 15 52.9 681 101% 100%1 63.4-94.4 0.141 0-1.95 

Mercury / EPA7471 01-27-97 0002 c0.001 0002 99.6% 100%0.001 - 0.003 0.000 0- 0.000 

Potassium ag/kEPA5010 02"04-97 100 3.32 105 102% 101%1 88.8-118 0.141 0 -13.9 

Magnesium • ;0EPA6O 02-04-97 12.5 4.59 167 96.7% 16.6 96.2% 14.7-19.0 0.042 0-1.05 

Sodium maIo1EPA60 02-04-97 1.75 223 103% 22.5 104% 17.0-27.7 0.120 0-2.50 

Lead / .EPA62 01-24-97 280.8 34.61 261 80.6% 262 80.9% 129 -285 0.596 0-31.8 

Antimony EPA24.2 01-24-97 .80- 14.4 68.8% 54.7% 210-347 24.0 11.1-57.6 

Selenium r EPA6020 01-24-97 280.8 2.25 84.3% 83.8% 204 - 371 0.993 0 - 26.5 

Thallium m/ PA279.2 01-24-97 561.7 3.46 83.9% 83.4% 548 - 667 1.99 0 - 209 

Phenols m/ EPA42.1 01-30-97 0.02 0.001 74.7/1/ 83.3% 0.021 - 0.022 _ _ 0-0.001
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Section 3
Method Client: 

Project Number: Blank P.O. Number: 

Report Date Sampled: 
Lab Numbers:

Moly Corp.  
UNOCAFE888888888 
N/A 
20-Jan-97 
5878 - 5879

Analyte Unit Method Date Concentration 

Silver mg/kg EPA6020 01-24-97 <0.04 

Barium mg/kg EPA6020 01-24-97 <0.04 

Beryllium mg/kg EPA21 0.1 01-24-97 <0.02 

Chromium mg/kg EPA6020 01-24-97 <0.04 

Copper mg/k EPA220.1 01-24-97 <0.04 

Iron mg/kg EPA6010 02-04-97 <0.05 

Mercury mgkg EPA7471 01-27-97 <0.001 

Potassium mg/ka EPA6010 02-04-97 <2.5 

Magnesium mg/kg EPA6010 02-04-97 <0.00004 

Sodium mg/g EPA6010 02-04-97 <0.5 

Lead mglkg EPA6020 01-24-97 <0.02 

Antimony mg/kg EPA204.2 01-24-97 <0.004 

Selenium mg/kg EPA6020 01-24-97 <0.06 

Thallium mg/g EPA279.2 01-24-97 <0.04 

Phenols mg/kg EPA420.1 01-30-97 <0.005

Seto0
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Section 4

QCCS Client: Moly Corp.  
Project Number: UNOCAFE888888888 

ampl P.O. Number: N/A 

Recovery Date Sampled: 20-Jan-97 
Lab Numbers: 5878 - 5879 

Analyte Unit Method Date QCCS QCCS Rec. Acceptable 
Expected Measured % Limits 

Silver mg/kq EPA6020 01-24-97 1.00 113% 0.748- 1.09 

Barium mor/] EPA6020 01-24-97 1.00 1.08 108% 0.712 - 1.12 

Beryllium rng/l EPA210.1 01-24-97 1.00 1.09 109% 0.644 - 1.15 

Chromium mo/kj EPA6020 01-24-97 1.00 114% 0.839 - 1.05 

Copper m9/2h EPA220.1 01-24-97 1.00 114% 0.982 -0.998 
Iron ma/ka EPA6010 02-04-97 0.150 0.128 85.0% 0.123 - 0.176 

Mercury mg/o EPA7471 01-27-97 0.002 0.002 107% 0.002 - 0.003 

Potassium mqftl EPA6010 02-04-97 100 100 100% 922. -105 

Magnesium mg/cg EPA6010 02-04-97 0.015 0.016 104% 0.013 - 0.017 

Sodium mg/kA EPA6010 02-04-97 100 101 101% 80.8-111 

Lead molka EPA6020 01-24-97 1.00 1.08 108% 0.767 - 1.13 

Antimony moft EPA204.2 01-24-97 1.00 118% 0.558 - 1.03 

Selenium mo/k9 EPA6020 01-24-97 1.00 1.06 106% 0.615 -1.27 

Thallium ma/ka EPA279.2 01-24-97 2.00 119% 1.68 -2.10 

Phenols m EPA420.1 01-30-97 0.030 108% 0.028 - 0.029
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Section 5 

Standards Client: Moly Corp.  
Project Number: UNOCAFE888888888 Traceability PONm= 
P.O. Number: N/A 
Date Sampled: 20-Jan-97 
Lab Numbers: 5878 - 5879 

Compound Manfacturer Manfacturer Rec Rec Date Vald Prop Pro Date Vald i-testi -test tnvo Contro Lot Lot 

Name Name Lot i Loi By Recdeved Until Lot l By Prepared Until range Mean Sid Mean Std 

Silver EMS 04-06 100 LSM 04-19-95 10-31-96 104 LSM 08-01-95 08-01-96 2.34 > 1.71 0.945 0.074 1.00 o.0 

OCCS EMS 115-716 553 LSM 06-01-96 08-01-97 558 LSM 08-01-96 08-01-97 3.72 >1.70 0.935 0.078 0.997 0.042 

Matrix Spike EMS 074- 100 LSM 04-19-95 10-31-96 104 LSM 08-01-95 08-01-9 > 0.945 0.0741 1*.000 0.0111 

Aluminum EMS 124-743 530 LSM 07-15-96 01-01-93 531 LSM 07-16-96 07-16-97 4.78 >1.69 1.05 0.080 1.03 0.043 

OCCS EMS 115-716 553 LSM 08-01-96 06-01-97 553 LSM 08-01-96 08-01-97 3.47 >1.69 1.05 0.080 0.976 0.040 

Matrix Spike EMS 124-743 530 LSM 07-15-96 01-01-98 531 LSM 07-16-996 07-16-97 4.78 >1.69 1.05 0.080 1.03 0.043 

Barium EMS 015-747 8 LSM 04-19-95 10-31-96 54 LSM 08-01-95 06-01-96 7.29 >1.70 0.993 0.039 1.01 0.024 

OCCS EMS 115-716 553 LSM 08-01-96 03-01-97 558 LSM 08-01-96 08-01-97 8.72 >1.69 0.983 0.040 1.01 0.037 

Matrix Soike EMS 115-716 553 LSM 08-01-96 08-01-97 558 LSM 08-01-96 08-01-97 8.72 >1.69 0.983 0.040 1.01 0.037 

Beryllium EMS 104-729 9 LSM 04-19-95 10-31-96 56 LSM 08-01-95 08-01-96 3.06 >1.75 1.04 0.076 0.973 0.083 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.12 >1.70 1.02 0.093 1.04 0.048 

Matrix Spike EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.12 >1.70 1.02 0.093 1.04 0.048 

Calcium EMS 036-740 531 LSM 07-15-96 01-01-98 532 LSM 07-16-96 07-16-97 6.73 >1.67 1.05 0.055 1.04 0.093 

OCCS EMS 036-740 531 LSM 07-15-96 01-01-98 532 LSM 07-16-96 07-16-97 6.73 >1.67 1.05 0.055 1.04 0.093 

Marix Spike EMS 036740 531 [,SM o7-15-96 01-01-98 532 LSM 07-16-9% 07-16-97 6.73 >1.67 1.05 0.055 1.04 0.093 

Cadmium EMS 074-799 68 LSM 04-19-95 10-31-96 59 LSM 08-01-95 08-01-96 5.09 >1.68 0.970 0.059 1.02 0.035 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 6.81 >1.65 0.947 0.056 0.925 0.092 

Matrix Spike EMS 4-799 63 [SM 04-19-95 10-31-9% 448 LSM 03-28-96 03-28-97 9 >. M 0.93 4 0.917 0.053, 
Chromium EMS 074-835 70 LSM 04-19-95 10-31-96 61 LSM 03-01-95 08-01-96 6.52 >1.68 0.997 0.050 0.982 0.045 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 7.49 >1.65 1.00 0.058 1.00 0.064 

MaCrixSpike EMS 074-835 70 [SM 04-19-95 10-31-96 448 LSM 03-28-96 03-28-97 7.43 >1.65 0.999 = 0.983 0.025 
Copper 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 9.30 >1.65 0.930 0.047 0.975 0.026 

Matrix Spike EMS 025-710 72 [SM 04-19-95 10-31-96 448 [SM 03-28-96 03-28-97 8.97 >1.66 0.981 0.047 0.990 0.039 

Iron EMS 074-822 85 LSM 04-19-95 10-31-96 67 LSM 08-01-95 08-01-96 5.31 >1.73 0.983 0.031 1.05 0.055 

QCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 [SM 08-01-96 08-01-97 -0.147 *1.99 1.08 0.964 1.02 0.021 

Matrix Soike EMS 026-727 552 LSM 08-01-96 08-01-97, 557 LSM 08-01-96 08-01-97 -014.7 .1.99 1.08 0.964 1.02 0.021 

Mercury EMS 124-734 92 LSM 04-19-95 10-31-96 98 LSM 08-01-95 08-01-96 1.37 *2.20 1.00 0.123 1.08 0.067 

OCCS EMS 124-734 92 LSM 04-19-95 10-31-96 228 LSM 09-14-95 09-14-96 1.37 ±2.20 1.04 0.837 

M-tgr, Spik7 EMS 124-L34 92 [SM 04-19-95 10-31-96 98 LSM 08-01-95 08-01-96 1.37 t2,20 1.00 A.12- 1 0.067



Section 5 

Standards Client: Moly Corp.  
Project Number: UNOCAFE888888888 Traceability PO. Number: N/A 
Date Sampled: 20-Jan-97 
Lab Numbers: 5878 - 5879 

Compound Mant acturer Manfaturer Rec I ec D~ate Vald Prep Pro Date Vald Hotst Motst Dolr Lot Lot 

Nae Name Lore LoI Bv Reclevedi until Lot# By Propared Until raceMea SWd Mean SWd 

Potassium EMS 124-702 533 LSM 07-15-96 01 I-93 534 LSM 07-16-96 0-16-97 5.29 1.74 1.02 0.050 1.08 0.030 
QCCS EMS 115-716 553 LSM 08-01-96 01-01-97 558 LSM 01-01.96 03-01-97 7.41 >1.74 1.02 0.050 !.04 0.O.5 M a 1k e E•M S 15 -716 .. 553} LSM 01-01-96 0 8-0 I-97 553 LSM O8-01-96 01-01-97 I/41A1I 1.02~ 0.050& I. O. OIO91 
Magnesium EMS 256-745 532 LSM 07-15-96 01-01-99 533 LSM 07-16-96 07-16-97 1.02 0.035 1.05 OCCS EMS 026-727 552 ISM 03.01-96 08-01-97 557 LSM 08-01-96 08-01-97 2.27 >1.68 1.02 0.035 1.14 0.181 Matrix Spike EMS 15-746 5532 LSM 07-15-96 01-01-97 533 LSM 07-16-96 07.16-97 4 - M.02 0.030 .O Magnesium EMS 074-325 91 LSM 04-19-95 01-31-96 97 LSM 08-01-95 08-01-96 6.66 >1.69 0.939 0.045 0.953 0.076 OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97" 8.73 >1.67 0.939 0.048 0.919 0.066 
OCCixS ik EMS 026-727 552 LSM 08-01-96 08-01-97/ 557 LSM 08-01-96 08-01-97/ 8.73 >1.67 0.989 0.048 0.989 0.066 

Matarix Spike EMS 026-72,1... 552 [SM 03-1-96 03-01-97 557 [SM 08-01-96 O8-0-97 _L& >~~ 02,066 212QA 
Sodium Ultra IC-0138 536 LSM 01-20-96 08-20-97 600 LSM 10-17-96 10-17-97 5.15 >1.69 1.01 0.067 1.04 0.066 

OCCS Ultra IC-0138 586 LSM 08-20-96 08-20-97 600 LSM 10-17-96 10-17-97 5.15 >1.69 1.01 0.067 1.04 0.066 

Mabix Snike Ultra I 3-0 1 38 586 [SM 08-20-96 08-20-97 600 LSM 10-17-96 10-17-97 . >1.9 1.01 0 .067 1.04 0.066 

Nickel EMS 074-828 95 LSM 04-19-95 10-31-96 100 [SM 01-01-95 08-01-96 1.21 *2.02 0.945 0.165 1.05 0.096 

QCCS EMS 026-727 552 [SM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.32 >1.65 0.972 0.091 0.975 0.034 

Matrix Spike EMS 026-727 552 LSM 08-01-96 08-01-97 357 LSM 08-01-96 03-01-97 4 M.1.65 .9QM AMi 0.034 

Lead EMS 074-739 87 LSM 04-19-95 10-31-96 69 LSM 01-01-95 08-01-96 5.00 >1.69 1.02 0.072 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.52 >1.69 1.02 0.270 0.978 0.064 

Matrix Spike EMS ( 274-739 87 LSM 04-19-95 10-31-96 448 LSM 03-28-96 03-28-97 _R >1 1 0.070 0.031 

Antimony 

OCCS EMS 026-727 552 LSM 04-01-96 08-01-97 557 LSM 08-01-96 01-01-97 1.01 0.096 0.938 0.012 

Matrix Spike ____3__S 

Selenium EMS 074-829 93 [SM 04-19-95 10-31-96 102 [SM 08-01-95 08-01-96 3.46 A1.75 1.06 0.095 1.04 0.069 

OCCS EMS 026-727 552 [SM 08-01-96 08-01-97 557 LSM 03-01-96 08-01-97 4.49 >A.66 1.01 0.089 1.02 0.029 

Matrix Snike EMS 074-829 98 LSM 04-19-95 10-31-96 102 LSM 08-01-95 08-01-96 3. 4 > = 5 1.06 0.= 95 -Q.069 

Thallium 

OCCS EMS 026-727 552 ISM 08-01-96 08-01-97 557 LSM 08-01-96 01-01-97 2.26 A1.68 1.02 0.096 0.935 0.025 

Matrix Spike,____________ 

Vanadium EMS 074-814 107 LSM 04-19-95 10-31-96 110 LSM 08-01-95 01-01-96 0.987 0.028 0.974 0.020 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 11.5 >1.69 0.933 0.033 0.964 0.028 

M atrix Spike EM S , 7 4 -814 107 LSM 04-19-95 10-31-96 110 LSM 08-01-95 0 8- OI-9- 0.987 0.028 0 .0 4 0. O2 ^, 

Zinc EMS 074-815 108 LSM 04-19-95 10-31-96 111 LSM 08-01-95 03-01-96 6.58 >1.6810.96910.045 1.01 0.039

fLEOWILUATIH"Ii $ILC
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Section 5 

Standards Client: Moly Corp.  
Project Number: UNOCAFE888888888 

Traceaubilty P.O. Number: N/A 
Date Sampled: 20-Jan-97 
Lab Numbers: 5878 - 5879 

Compound Manlacturer Manfacturer Rec Rec Date Valid Prep Pro Date Valid I-test t-test vrro conlro Lot Lot 

Name Name Lot # Lot*# B Redeved Until Lot # B Prepared Until range Mean Std Mean Std 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 7.07 >1.65 0.977 0.048 1.02 0.070 

Matrix Spike EMS Q6-727 552 [SM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-977, >1.65 0 0.I 1.02 0.Q07 

Molybdenum EMS 104-728 94 LSM 04-19-95 10-31-96 99 LSM 08-01-95 08-01-96 -1.24 *2.16 0.978 0.091 0.818 0.358 

oCCS EMS 6-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.01 >1.74 1.01 0.097 1.01 0.065 

Matrix Spike EMS4 94 LSM 04-19-95 10-31-96 448 LSM 03-2-96 03-28-9n .01 0.097 0.994 

EPA204.2 Blank Flowers Chemical - Laboritories Valid 34 3SF 011-01-95 01-01-97 14 JSF 01-01-95 01-0-97 

EPA210.I Blank FlowersChemicalLaboratories Valid .34 JSF 01-01-95 01-01-97 14 -- SP 01-01-95 01-01-97 

EPA213.1 Blank lowrs Chemical Laboraitories Valid 34 3SF 01-01-95 01-01-97 14 3SF 01-01-95 01-01-97 

EPA220, Blank Flowers Chemical Laboratories Valid 34 1SF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97 

EPA249.I Blank Flowr3s Chemical laboraorics Valid 34 JSF 01-01-95 01-01-97 14 3SF 01-01-95 01-01-97 

EPA246.2 Blank FlowcnmChcmicalLaboratorics Valid 34 3SF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97 

FPA249.1 Blank FlowenChemicalLaboratories Valid 34 JSF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97 
EPA279.2Blank FlowersChemical 1.boralories Valid 34 ,JSF 01-01-95 01-01-97 14 ,JSF 01-01-95 01-01-97 

EPA286.1 Blank FlowersChemicalLaboratorics Valid 34 JSF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97 

EPA289,1Blank Flowers Chemical Laboratories Va l . 34 JSF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97 
IEPA6010 Blank RoIFIO Chemical Laboratories Valid 34 JSF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97 

FPA6020 Blank FloweraChcmical Laboratories Valid 34 1SF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97 

IEPA747I Blank RowersChemicalL-aborllories Valid 34 JSF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97
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Internal Custody Record Lab Numbers: 5878 - 5879 

Lab# 5878 
Container 100888 Jar 250 ml: 

Shpped to custome:Check-in StationTue, 01/14/97 02:05PM 

Stainls Stl 4 Shl:Lisa Markle Thu, 01/30/97 10:12AM 

Lab# 5879 
Container 100882 Jar 250 mh: 

Shpped to custome:Check-iin StationTue, 01/14/97 02:05PM 

Stainls Stl 4 Shl:Lisa Markle Thu, 01/30/97 10:12AM 

Jermon L Flows. Ph.D 

Jefferson S. Fiowes, Ph.D 
PO BOX 150597 
481 NEWBURYPORT Av.  
ALTAMONTE SPRINGS 
FLORIDA 32715 -0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110



MiEN14"IAL.

481 NIWBURYPORI 
P.O. BOX 10-597 
•LA. ONTE SPR S 
FLORIDA 32716-397 
BM (407) 33949 
Pax: (40712606-1t1I

CHAIN OF 
CUSTODY RECORD Ji0C w cuo,,c.,U OCAUD 

.7; , FOR 0z

I ; 
I.

$ICN0ONPOIRA||D .. '' --. , 4l

Company Name: A .1  I ( -C / /v( Project Name: 

Address: I UNOCAL Project Manager: ,,0PI , V.4tJA0 

City: State: Zip Code: AFE U: •<•'/Y4A73:: # 

Telephone: FAX : Site : 

Report To: Sampler ' C Data: 1 Level D (sto,, 0 Level C ( Level B 0 Level A 

Turnaround 0 10 Work Days 0 5 Work Days 0 3 Work Days 0 DriingWater PRESERVATIVES IMMYS 

"Time: 02WorkDays.31WA Day 0 2-8 Houri "Waste WOte z 

CODE:13M~sc.0(Detect. 0Evi5L03Reme1d.EDemol. 0 ! 0 0'Other(3 

Client Dateflme Matrix P of. Cont. Laboratoty W v t 
Sample I.D. Sampled DIoLoLTp Sml# 9c 

,Io•,o• •.-- 

- - - - - - - - - - - - - - - - - - - -

AMD-- C9 •- I-- - - -.- - ,. - - •-' - - -- - - - --------

•.• -• I oo~o * I..I- ,9 -- ' 
•o•------------I ~ --------------------------------------- -• v -- ,

Relinquished By'•,/ Date:,/ t.O• 1 Received By: Date: Time: 

RelInquised By:ý Date: lime: Received By: Date: lime: 

Relinquished By: Date: Time: Received By Lab: Date: ),,z/ Time: o'-P 

Were Samples Received In Good Condition? Wires 0No Samples on lce? KYes 0 No Method of Shipment 6k! Page_ of 

I To be completed upon receipt of report: 
1) Were the analyses requested on the Chain of Custody reported? QYes 0 No If no, what analyses are. still needed? 

2) Was the report Issued within the requested turnaround time? 3Yes 0 No If no, what was the turnaround time? 

I.Approved by: "Signature: Company: Date: 

SHIP WITH SAMPLES/TO 1lE RETURNED WITH RESULTS*



C r r•% IC A L 
LAECIPATC•I-S 

IN CO PO IA TI

Received From: Date Reported : Mar 4 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRSDW Number : 83139 

NYSDOH Number : 11595 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Tl V Zn Mo TOX S04 TOC C1 TDS 

Date Sampled:Jan16 1997 Date Received:Jan17 1997 Lab Numbers: 11415-11418 
REPORT OF ANALYSIS

Parameter 

Silver 
Aluminum 
Arsenic 

Barium 
Beryllium 

Calcium 
Cadmium 

Cobalt 
Chromium 

Copper 
Iron 

Mercury 
Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 

Lead 
Antimony 
Selenium 
Thallium 
Vanadium 

Zinc 
Molybdenum 

Sulfate

11415 11416 11417 11418 
Unit Method %ACC %PRC CHAR01 CHAR02 SUGARO SUGARO

mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg/ 
mg 
mg/ 
mg/ 
mg/ 
mg/ 
mg 
mg/ 
mg 
mg 
mg 
mg 
mg 
mg 
mg

Detection 
Limit 

L .00020 
'L .00100 
IL .00010 
/L .00006 
/L .00010 
/L .00500 
/L .00005 
/L .00010 
/L .00020 
/L .00020 
/L .00100 
/L .00020 
/L 0.0500 
/L .00004 
/L .00004 
/L 0.0100 
/L .00020 
/L .00010 
/L .00002 
/L .00030 
/L .00010 
/L .00006 
/L .00010 
/L .00010 
/L 1.00

75.3 
99.5 
118.  
98.3 
106.  
90.0 
102.  
97.4 
97.3 
89.9 
141.  
99.5 
124.  
138.  
114.  

"88.0 
97.1 
99.6 

101.  
106.  
100.  
97.6 
101.

3.82 
.000 
.740 
1.19 
2.79 
.510 
.470 
.640 
.130 
2.00 
.160 
6.54 
.320 
.500 
.150 
2.04 
1.79 
.770 

.210 
3.47 
1.29 
1.15 
.010

.00226 
0.305 

.00316 
0.0842 
.00147 

74.0 
.00226 
.00221 
.00689 
0.0163 
0.952 

.00069 
4.55 
18.1 

0.170 
258.  

.00284 
0.0140 
.00130 
.00394 
.00163 
.00384 
0.0313 
0.0888 

58.3

.00255 
<.0010 
.00320 
0.161 

.00158 
116.  

.00177 

.00270 

.00529 
0.0483 
0.956 

.00083 
4.98 
17.1 

0.278 
162.  

.00626 
0.0191 
.00202 
.00247 
.00163 
.00423 
0.0569 
0.0125 

57.6

2 

.00239 
<.0010 
.00259 
0.118 

.00158 
73.8 

.00168 

.00242 

.00481 
0.0104 
0.876 

.00069 
3.30 
9.89 

0.158 
27.1 

.00354 

.00628 

.00105 

.00274 

.00164 
.00372 
0.0181 
.00676 

62.0

TotalOrganic_Carbon mg/L 1.00 93.3 1.57 7.29 5.83 7.34 
Data Release Authorization 

Sample integrity and reliability certified by Lab personnel prior 
Methods of analy *s in accordance with FCL QA and EPA approved 
This Report may r au ,in part, results relate only to 

Jeffe n S. Flowers, Ph.d.  

Serving YEE? K W:"irr"eeds Since 1957

Page 1 of 2

0.0359 
<.0010 
.00223 
0.111 

.00152 
78.7 

.00170 

.00207 

.00414 

.00929 
0.587 

.00069 
2.79 
10.4 

0.129 
28.2 

.00304 

.00467 

.00098 

.00297 

.00162 

.00275 
0.0127 
.00454 

56.3 
5.66 

to analysis.  
methodology.  
items tested.  

Jsfwo L lowren. P-.O.  
Jonase S. P1waf. Ph.O.  
481 NEWBURYPORT 
P.O. Box 150-597 
ALTAMONTE SPRINGS 
FLORIDA 32715-0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110



If 11-01W E 1P S 

CIlPTfICAL 

INCORPOIATID

Received From: Date Reported : Mar 4 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRSDW Number : 83139 

NYSDOH Number : 11595 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo TOX S04 TOC Cl TDS 
Date Sampled:Janl6 1997 Date Received:Jan17 1997 Lab Numbers: 11415-11418 

REPORT OF ANALYSIS

11415 11416 11417 
Parameter Unit Method %ACC %PRC CHAR01 CHAR02 SUGARO 

Detection 1 
Limit 

Chloride mg/L 0.0100 84.8 .000 151. 266. 49.1 
TDS mg/L 2.50 114. 2.15 522. 498. 364.  

Phenols mg/L .00500 92.6 16.9 <.0050 <.0050 <.0050 
TOX mg/L .00100 79.9 .000 0.183 0.165 0.123 

Data Release Authorization 
Sample integrity a d reliability certified by Lab personnel prior 
Methods of analysý aco e with FCL QA and EPA approved 
This Report may e 1d part, results relate only to 

Jeffers S. Flowers, Ph.d.  
President/Technical Director

11418 
SUGARO 

51.4 
356.  

<.0050 
0.282 

to analyqis.  
methodology.  
items tested.

Page 2 of 2

Serving Your Analytical and Environmental Needs Since 1957

J9ffrsaf L Flow.. Ph.D.  
Jef"r S. FIOWWs. Ph.D.  

481 NEWSURYPORT 
P.O. BOX 150-597 
ALTAMONTE SPRINGS 
FLORIDA 32715-0597 

BUS: (407) 339-5984 
FAX: (407) 260-6110



rLe©WE$S 

( rrotICAL 

L INECOPATCSIDt I N C 0 RP 01A T 1

Received From: Date Reported : Mar 4 1997 

Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo TOX S04 TOC Cl TDS 

Date Sampled:Janl6 1997 Date Received:Janl7 1997 Lab Numbers: 11415-11418 
REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation 

11415 
Silver mg/L 5.72 0.262 .00226 

Aluminum mg/L 791. 73.9 0.305 
Arsenic mg/L 18.2 0.486 .00316 

Barium mg/L 171. 4.02 0.0842 
Beryllium mg/L 0.625 0.0249 .00147 

Calcium mg/L 19300 168. 74.0 
Cadmium mg/L 76.7 0.839 .00226 
Cobalt mg/L 13.3 1.09 .00221 

Chromium mg/L 359. 4.69 .00689 
Copper mg/L 2810 47.8 0.0163 

Iron mg/L 2140 53.7 0.952 
Mercury mg/L 0.497 0.0167 .00069 

Potassium mg/L 19500 403. 4.55 
Magnesium mg/L 349. 31.4 18.1 
Manganese mg/L 67.9 0.750 0.170 

Sodium mg/L 4460C 57.0 258. 211 
Nickel mg/L 57.5 1.13 .00284 

Lead mg/L 5360 53.7 0.0140 
Antimony mg/L 5.69 0.270 .00130 
Selenium mg/L 0.659 0.0226 .00394 
Thallium mg/L 44.6 1.12 .00163 
Vanadium mg/L 94.9 8.53 .00384 

Zinc mg/L 12000 131. 0.0313 
Molybdenum mg/L 49.5 5.48 0.0888 

Sulfate mg/L 116000 2080 58.3 
Total_Organic_Carbon mg/L 2200 103. 7.29 

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedance$ 

are flagged by integer values in the Range column. The Expected values are derived 

from historical data. Expected is computed as either the mean or computed directly 

from another parameter using linear regression. All known correlationwueLeCaeences 
are listed as enumerated rule numbers in the Correlation column. Corrv e 

rulesare.fiV o~n, a .. P.O. Box 150-597 b-ers in our an ial'ý environmental Needs Since 1957 
rALTAMONTE SPRINGS 

FLORIDA 32715-0597 
BUS: (407) 339-5984 

Page 1 FAX: (407) 260-6110



fLCN+[pS 

C . IC A L 

LANCPATCIES 
I N C 0 P 0 1A TED

Received From: Date Reported : Mar 4 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. P0 Number : N/A 
Washington, PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb T1 V Zn Mo TOX S04 TOC Cl TDS 

Date Sampled:Jan16 1997 Date Received:Jan17 1997 Lab Numbers: 11415-11418 
REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation

Chloride 
TDS 
TOX

mg/L 
mg/L 
mg/L

11415 
4110 183. 151.  

40200 2360 522.  
- - 0.183

The above information is intended to highlight exceptional data as compared to the 
upper control limits (Limit) established for each of the parameters. Range ,exceedances 
are flagged by integer values in the Range column. The Expected values are derived 
from historical data. Expected is computed as either the mean or computed directly 
from another parameter using linear regression. All known correlation rule exceedances 
are listed as enumerated rule numbers in the Correlation column. Correlation pair 
rules are defined on the last page.  

Page 2

Serving Your Analytical and Environmental Needs Since 1957

Jefferson L. Flowers. Ph.D.  
Jetterson S. Floers~. Ph.O.  
481 NEWBURYPORT 
P.O. BOX 150-597 

ALTAMONTE SPRINGS 

FLORIDA 32715-0597 

BUS: (407) 339-5984 
FAX: (407) 260-6110



rLc•4 rIS 

CIitIlCAL 
LAECEATCRIES 
INCOPOATID

Received From: Date Reported : Mar 4 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb T1 V Zn Me TOX S04 TOC C1 TDS 
Date Sampled:Jan16 1997 Date Received:Janl7 1997 Lab Numbers: 11415-11418 

REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation 

11416 
Silver mg/L 5.72 0.262 .00255 

Arsenic mg/L 18.2 0.486 .00320 
Barium mg/L 171. 4.02 0.161 

Beryllium mg/L 0.625 0.0249 .00158 
Calcium mg/L 19300 168. 116.  
Cadmium mg/L 76.7 0.839 .00177 

Cobalt mg/L 13.3 1.09 .00270 
Chromium mg/L 359. 4.69 .00529 

Copper mg/L 2810 47.8 0.0483 
Iron mg/L 2140 53.7 0.956 

Mercury mg/L 0.497 0.0167 .00083 
Potassium mg/L 19500 403. 4.98 
Magnesium mg/L 349. 31.4 17.1 
Manganese mg/L 67.9 0.750 0.278 

Sodium mg/L 44600 1090 162.  
Nickel mg/L 57.5 1.13 .00626 

Lead mg/L 5360 53.7 0.0191 
Antimony mg/L 5.69 0.270 .00202 
Selenium mg/L 0.659 0.0226 .00247 
Thallium mg/L 44.6 1.12 .00163 
Vanadium mg/L 94.9 8.53 .00423 

Zinc mg/L 12000 131. 0.0569 
Molybdenum mg/L 49.5 5.48 0.0125 

Sulfate mg/L 116000 2080 57.6 
TotalOrganicCarbon mg/L 2200 103. 5.83 

Chloride mg/L 4110 183. 266.  

The above information is intended to highlight exceptional data as compared to the 
upper control limits (Limit) established for each of the parameters. Range exceedances 
are flagged by integer values in the Range column. The Expected values are derived 
from historical data. Expected is computed as either the mean or computed directly 
from another parameter using linear regression. All known correlation ,aileLewesveances 
are listed as enumerated rule numbers in the Correlation column. Corr 0•% 

rules ur An ast nronmental Needs Since 1957 PO Box 150-597 
ALTAMONTE SPRINGS 
FLORIDA 32715-0597 
BUS: (407) 339-5984 

Page 3 FAX: (407) 260-6110



IIhflCICAL 
IfC O|SWIE IS 
"NCOIIPOIATICO

Received From: Date Reported : Mar 4 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo TOX S04 TOC Cl TDS 

Date Sampled:Jan16 1997 Date Received:Janl7 1997 Lab Numbers: 11415-11418 
REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation

TDS mg/L 
TOX mg/L

11416 
40200 2360 498.  

- - 0.165

The above information is intended to highlight exceptional data as compared to the 
upper control limits (Limit) established for each of the parameters. Range exceedances 
are flagged by integer values in the Range column. The Expected values are iderived 
from historical data. Expected is computed as either the mean or computed directly 
from another parameter using linear regression. All known correlation rule exceedances 
are listed as enumerated rule numbers in the Correlation column. Correlation pair 
rules are defined on the last page.  

Page 4

Serving Your Analytical and Environmental Needs Since 1957

Jefferson L Flower. Ph.D.  
Jeftwso. S. Flowers. Ph.D.  
481 NEWBURYPORT 

P.O. BoX 150-597 
ALTAMONTE SPRINGS 
FLORIDA 32715-0597 

BUS: (407) 339-5984 

FAX: (407) 260-6110



"LAECIBATCICIts 
INCORPO RATE D

Received From: Date Reported : Mar 4 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb T1 V Zn Mo TOX S04 TOC Cl TDS 

Date Sampled:Jan16 1997 Date Received:Janf17 1997 Lab Numbers: 11415-11418 
REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation 

11417 
Silver mg/L 5.72 0.262 .00239 

Arsenic mg/L 18.2 0.486 .00259 
Barium mg/L 171. 4.02 0.118 

Beryllium mg/L 0.625 0.0249 .00158 
Calcium mg/L 19300 168. 73.8 
Cadmium mg/L 76.7 0.839 .00168 
Cobalt mg/L 13.3 1.09 .00242 

Chromium mg/L 359. 4.69 .00481 
Copper mg/L 2810 47.8 0.0104 

Iron mg/L 2140 53.7 0.876 
Mercury mg/L 0.497 0.0167 .00069 

Potassium mg/L 19500 403. 3.30 
Magnesium mg/L 349. 31.4 9.89 
Manganese mg/L 67.9 0.750 0.158 

Sodium mg/L 44600 1090 27.1 
Nickel mg/L 57.5 1.13 .00354 

Lead mg/L 5360 53.7 .00628 
Antimony mg/L 5.69 0.270 .00105 
Selenium mg/L 0.659 0.0226 .00274 
Thallium mg/L 44.6 1.12 .00164 
Vanadium mg/L 94.9 8.53 .00372 

Zinc mg/L 12000 131. 0.0181 
Molybdenum mg/L 49.5 5.48 .00676 

Sulfate mg/L 116000 2080 62.0 
TotalOrganicCarbon mg/L 2200 103. 7.34 

Chloride mg/L 4110 183. 49.1 

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedances 

are flagged by integer values in the Range column. The Expected values are derived 

from historical data. Expected is computed as either the mean or computed directly 

from another parameter using linear regression. All known correlationJeu ieLe~oeesances 

are listed as enumerated rule numbers in the Correlation column. Corrr7 
rules are.defined othe .last..aP. . . P.O. Box 1505.97 

berng Your knaJlyc anta •nvironmentai Needs Since 1957 ALTAMONTE SPRINGS 
FLORIDA 32715-0597 
BUS: (407) 339-5984 

Page 5 FAX: (407) 260-6110



r[LCWES 

Clir %I C At €I1EC&IC&ILE AINC0aP0ClE tIA1 
INCOEPOUATID

Received From: Date Reported : Mar 4 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington, PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo TOX S04 TOC Cl TDS 

Date Sampled:Janl6 1997 Date Received:Jan17 1997 Lab Numbers: 11415-11418 
REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation 

11417 
TDS mg/L 40200 2360 364.  
TOX mg/L - - 0.123 

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedances 

are flagged by integer values in the Range column. The Expected values are derived 

from historical data. Expected is computed as either the mean or computed directly 

from another parameter using linear regression. All known correlation rule exceedances 

are listed as enumerated rule numbers in the Correlation column. Correlation pair 

rules are defined on the last page.  

Page 6

Serving Your Analytical and Environmental Needs Since 1957

Jeffersnm L Flowers. Ph.D.  
.leo me S. FIowers. Ph.D.  

481 NEWBURYPORT 

P.O. BOX 150-S97 
ALTAMONTE SPRINGS 

FLORIDA 3271S-OS97 

BUS: (407) 339-5984 

FAX: (407) 260-6110



C 21 1E 41C A L 
LAE3CIPULATCI 
INCORFO0ATID

Received From: Date Reported : Mar 4 1997 

Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 

Washington,PA 15301 FDHRS Number : 83139 
FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-OOOSG 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo TOX S04 TOC Cl TDS 

Date Sampled:Jan16 1997 Date Received:Jan17 1997 Lab Numbers: 11415-11418 
REPORT OF INFORMATION

Parameter Unit 

Silver mg/L 
Arsenic mg/L 

Barium mg/L 
Beryllium mg/L 

Calcium mg/L 
Cadmium mg/L 
Cobalt mg/L 

Chromium mg/L 
Copper mg/L 

Iron mg/L 
Mercury mg/L 

Potassium mg/L 
Magnesium mg/L 
Manganese mg/L 

Sodium mg/L 
Nickel mg/L 

Lead mg/L 
Antimony mg/L 
Selenium mg/L 
Thallium mg/L 
Vanadium mg/L 

Zinc mg/L 
Molybdenum mg/L 

Sulfate mg/L 
TotalOrganicCarbon mg/L 

Chloride mg/L

Limit Expected Value Range Correlation

5.72 0.262 
18.2 0.486 
171. 4.02 

0.625 0.0249 
19300 168.  
76.7 0.839 
13.3 1.09 
359. 4.69 
2810 47.8 
2140 53.7 

0.497 0.0167 
19500 403.  

349. 31.4 
67.9 0.750 

44600 1090 
57.5' 1.13 
5360 53.7 
5.69 0.270 

0.659 0.0226 
44.6 1.12 
94.9 8.53 

12000 131.  
49.5 5.48 

116000 2080 
2200 103.  
4110 183.

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedances 

are flagged by integer values in the Range column. The Expected values are derived 

from historical data. Expected is computed as either the mean or computed directly 

from another parameter using linear regression. All known correlationJcL-eWLxrflces 

are listed as enumerated rule numbers in the Correlation column. Corr I.R0 

rules are 195efireq0npAqf as, P.O. BOX 150-597 
•erg Yfour ~ironmnental Needs Since 1957 ALTAMONTE SPRINGS 

FLORIDA 32715-0597 
BUS: (407) 339-5984 

Page 7 FAX: (407) 260-6110

11418 
0.0359 
.00223 
0.111 

.00152 
78.7 

.00170 

.00207 

.00414 
.00929 
0.587 

.00069 
2.79 
10.4 

0.129 
28.2 

.00304 

.00467 

.00098 

.00297 

.00162 

.00275 
0.0127 
.00454 

56.3 
5.66 
51.4

i



I.

rLCW P•S 

C 44t 1 C A L 
LAINCOPATCtED 
INCORPORATiB

Received From: Date Reported Mar 4 1997 

Moly Corp. Project Number : UNOCAFE88888888 8 

300 Caldwell Ave. PO Number : N/A 
Washington, PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb Ti V Zn Mo TOX S04 TOC Cl TDS 

Date Sampled:Jan16 1997 Date Received:Jan17 1997 Lab Numbers: 11415-11418 
REPORT OF INFORMATION 

Parameter Unit Limit Expected Value Range Correlation

TDS mg/L 
TOX mg/L

11418 
40200 2360 356.  

- - 0.282

The above information is intended to highlight exceptional data as compared to the 

upper control limits (Limit) established for each of the parameters. Range exceedances 

are flagged by integer values in the Range column. The Expected values arelderived 

from historical data. Expected is computed as either the mean or computed directly 

from another parameter using linear regression. All known correlation rule exceedances 

are listed as enumerated rule numbers in the Correlation column. Correlation pair 

rules are defined on the last page.  

Page 8

Serving Your Analytical and Environmental Needs Since 1957

je/a/efon L.. Floras, Ph.D.  
Jefferson S. Floa~*. Ph.D.  
481 NEWBURYPORT 

P 0 BOX 150-597 
ALTAMONTE SPRINGS 

FLORIDA 32715-0597 

BUS: (407) 339-5984 
FAX: (407) 260-6110
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C•I'•ICAL 
LAEC.ATCVIIES 
INCOPO0ATID

Received From: Date Reported : Mar 4 1997 
Moly Corp. Project Number : UNOCAFE888888888 

300 Caldwell Ave. PO Number : N/A 
Washington,PA 15301 FDHRS Number : 83139 

FHRS ENVNumber : E83018 
FDER COMQAPNum : 86-0008G 
LDHH Number : 94-23 
NCDEHNR Number : 296 
SCDHEC Number : 96019 

For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb T1 V Zn Mo TOX S04 TOC Cl TDS 
Date Sampled:Jan16 1997 Date Received:Janl7 1997 Lab Numbers: 11415-11418 

REPORT OF INFORMATION

On this Last Page 9 Correlation Pairs Referenced

211 TDS Sodium

The above information is intended to highlight exceptional data as compared to the 
upper control limits (Limit) established for each of the parameters. Range exceedances 
are flagged by integer values in the Range column. The Expected values are derived 
from historical data. Expected is computed as either the mean or computed directly 
from another parameter using linear regression. All known correlation rule exceedances 
are listed as enumerated rule numbers in the Correlation column. Correlation pair 
rules are defined on the last page.  
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Quality Assurance Report

- Prepared for: 
Project Number: 
Lab Numbers:

*-Moly Corp.  
UNOCAFE888888888 
11415- 11418

Report date: 4-Mar-97
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- iUUCWtIES Ci-i41C4EL OLAI3()IiAT()I S,!N C.  

QA Client: Moly Corp.  
Project Number. UNOCAFE888888888 Conformance P.O. Number: N/A 

Summary Date Sampled: 16-Jan-97 
Lab Numbers: 11415- 11418 

Sample Handling 

Sample handling and holding time criteria were met for all samples.  

Samples Collected by Submitter.  

Surrogate Compound Recoveries: 

The requested analytes did not require surrogates.  

Accuracy / Precision: 

The recovery limits were exceeded for 1 compound in the matrix spike as shown in 

section 2. This represents a 92.3% success rate.  
The recovery limits were exceeded for 1 compound in the matrix spike duplicate as 

shown in section 2. This represents a 92.3% success rate.  
The RSD was exceeded for I compound as shown in section 2. This represents a 

92.3% success rate.  

Method Blanks: 

No target compounds were found in the method blank in excess of the method limit 

as shown in section 3.  

QCCS Check Sample: 

The control limits were met for all compounds as shown in section 4.  

Standards Traceability: 

The t-test limits were met for all calibration standards as shown in section 5.  

The t-test limits were met for all QCCS standards as shown in section 5.  

The t-test limits were met for all matrix spike standards as shown in section 5.  

There were 5 standard blanks.  
The t-test limits were met for all surrogate spike standards as shown in section 5.



iLC)WtiS CIHIEMCAL 
ILAU( IAT()V IEI f$1 NCO 

Section 2 

Matrix Client: Moly Corp.  
Project Number: UNOCAFE888888888 

Spike P.O. Number. N/A 

Recovery Date Sampled: 16-Jan-97 
Lab Numbers: 11415-11418

Analyte 

Aluminum 
Calcium 

Iron 

Mercu 

Potassium 

Magnesium 

Manganese 

Sodium 

Sulfate 

TotalOrganic_Carbon 

Chloride 

TDS 
Pheno.',ls{

�1Unit Analysis

_______ I-, 
- MSDI . -.- �.- I em I a- 11 AcCpIaD. �IU P�JIdUIWI

Date Spike Sample MS MS MSD MSD Acciptabl 
Limits

Rec. Umits I
MeItlOO -e ,o-,•. ---- Roe .... ... ..  

m •f.EPA200.7 01-31-97 1.111 0.305 1.41 99.6% 1.41 99.6% 1.09-1.86 0.000 0-0.205 I 

malLEPA200.7 01-21-97 1 50.6 51.5 90.0% 51.2 160.0% 37.6-61.7 'M 0-0.147 i 

mg/LEPA200.7 01-24-97 1.111 0.208 ; 141% ' 141% 0.903-1.70 0.002 0-0254 

mg EPA245.1 01-27-97 0.002 0.0000.0002 99.6% 0.002 107% 0.002-0.002 0.000 0-0.000o 

mg/L EPA200.7 01-21-97 10 1.04 13.5 125% 13.5 124% 8.01-14.9 0.035 0-1.97 
- - I - -

mO6P2 07  ..1 ,~ .~ 4 UU4 ~ ~ - . -. -

- - -.. 2... 01-21-9 0.5 jl 9.9 10.IlA6 1..I .5111%033U.Zl.U 11
[rn0Lj/ :"r'•UU.Ij uI-' 1" ' 1 ' £ '.z. + .... ... .... ...  0456 15%I 0.40-. 0.5213

m
m EPA22.19 01-21-9 . I

mg/L

fl* flY I

In

-fl fl� I .,

fl I 4 S

g/LJPA35.40.49597 0-.5 .I

- -- 10.9-21.9,

mgA

m./L

en• * 4 flfl I flJOl_7I 1•

E10.9-21. 01.2209 0-2.05. .

01219 01000 12
011-. 0-025-000 23 8 1112% 10060,33 0003

EPA420.1

0.00010.9 - 21.9

121 29.2 114% 29.2 114% 12.3 -34.3
EP-/

0-0.005

0 -2.86

.0 -0.758

• .- •l . . . • kl

TO-0-005
1

0 - 0.0867 •4.1•_.• O.042•, aqA ca'• • q QQO/_A P

0 .0.02rl•j

0.-0.243R •'• RR PP/.
II

T•LA.

2.19R =;R R•; R•/.

0.495•0 tl Q"4 •1o/,,

E
0 - 2.05
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Section 3 

Method Client Moly Corp.  
Project Number. UNOCAFE888888888 

Blank P.O. Number N/A 

Report Date Sampled: 16-Jan-97 
Lab Numbers: 11415- 11418

A 

Aluminum 

Calcium 
Iron 

Mercury 
Potassium

II

malyte Unit

m2/L EPA200.7 01-31-97 <0.001 

mg& EPA200.7 01-21-97 <0.005 

mQ/ EPA200.7 01-24-97 <0.001 

mg& EPA245.1 01-27-97 <0.0002 

m/L, EPA200.7 01-21-97 <0.05

Method
Dat CocnraI

Magnesium "'1 .. I. ... . ....  

Manganese mg/L EPA200.7 01-21-97 <0.00004 
Sodium mg/L EPA200.7 01-21-97 <0.01

Sulfate 
Total_OrganicCarbon 
Chloride 
TDS 
Phenols

m~n/ EPA375.4 01-22-97 <
MM/ P35 01-29-97 u1
mnfl E PA1 60.1 01-21-97
mn/i I EPA4160.1 01-30-97 I iuu

iEPA-. ...- J 0-3-9_ _

MMA I '°"d'-- -- ........ . ..01-30-97

I

ý- 0-

ConcentrationDate

<0.00004•Ag•n_7 01-21-97

<1I=PA375.4 01-30-97mn/t

<101-22-97mrdl I=PA415.1

0.013mrdl FPA325.2 01-29-97
<2.,5mn/! •PA160.1 01-21-97

<0.005



rIL4WIE1S CI-•]_ICAL 
S IoAn I T4I2ItS,INC.  
Section 4

QCCS Client: Moly Corp.  Samp !eProject Number: UNOCAFE888888888 
P.O. Number N/A 

Recovery Date Sampled: 16-Jan-97 
Lab Numbers: 11415- 11418 

Ana"yte Unit Method Date QCCS QCCS Rec. Acceptable 
Expected Measured % Limits 

Aluminum mg/L EPA200.7 01-31-97 0.500 0.483 96.6% 0.412 - 0.632 

Calcium mg/L EPA200.7 01-21-97 1.00 1.06 106% 0.907 - 1.20 

Iron m_/L _ EPA200.7 01-24-97 1.00 0.992 99.2% 0.863 - 1.11 

Mercury m_/L _ EPA245.1 01-27-97 0.002 0.002 103% 0.001 - 0.003 

Potassium mg.L EPA200.7 01-21-97 1.00 1.02 102% 0.889-1.16 

Magnesium m/L. ]EPA200.7 01-21-97 1.00 1.08 108% 0.928-1.11 

Manganese mg/L EPA200.7 01-21-97 1.00 1.00 100% 0.860-1.10 

Sodium m__. EPA200.7 01-21-97 1.00 1.10 110% 0.823-1.21 

Sulfate mg. EPA375.4 01-30-97 20.0 22.4 112% 14.0 - 23.4 

TotalOrganicCarbon mg/L EPA415.1 01-22-97 20.0 21.4 107% 15:6 - 25.7 

Chloride mc. EPA325.2 01-29-97 50.0 49.3 98.70/6 47.0 - 54.9 

TDS mc/I. EPA160.1 01-21-97 15.0 17.3 115% 9.72-19.2 

Phenols m EPA42.1 01-30-97 0.030 0.033 109% 0.022 - 0.038



(c~Ii1 ucwruA CEIEMECAIL

Section 5 

Standards Client: Moly Corp.  
Project Number: UNOCAFE888888888 

Traceability P.O. Number: N/A 
Date Sampled: 16-Jan-97 
Lab Numbers: 11415-11418 

Compound Manfacturer Manfacturer Rec Rec Date Valid Prep Pred Date Valid -lest W-test ontro Contre Lot Lot 

Name Name Lot I Lot #1By •Rdeved Unto Lot# By Prepared Until range Mean Std Mean SId 

W P~k Ott', i tenddrdw,-111# Y-V~ r4 LAT" 11-~'- ½- 1 -i, 

.Silver EMS 074-906 I(0 I-SM 04-19-95 10131-96 104 I-SM 011-01-95 fi3-01-96 2.84 >1.71 0.945 0.074 1.1) 0.011 

O)CCS EMS 115-716 553 LSM 08-01-96 08-01-97 558 LSM 08-01-96 08-01-97 3.72 >1.70 0.935 0.079 0.997 0.042 

Matrix Spike EMS 074-91.06. 100 tSM 04-19-9, 10-31-96 104 I.SM 08-01-95 09-01-96 2.4 >1.71 . 0.9 74 1.00 0.011 

Ilarium EMS 015-747 8 LSM 04-19-95 10-31-96 54 LSM 09-01-95 08-01-96 7.29 >1.70 0.993 0.039 1.01 0.024 

OCCS EMS 113-716 553 LSM 08-01-96 08-01-97 553 LSM 08-01-96 08-01-97 8.72 >1.69 0.983 0.040 1.01 0.037 

Matrix Spike EMS 15-716 553 LSM 08-01-96 08-01-97 558 LSM 08-01-96 09-01-97 8.72 A.690 0983 0.040 1.01 0.037 

Ier-llium EMS 104-729 9 ISM 04-19-95 10-31-96 56 LSM 08-01-95 08-01-96 3.06 >1.75 1.04 0.076 0.973 0.083 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.12 >1.70 1.02 0.093 1.04 0.048 

Matrix Spike EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM OR-01-96 0)8-01-97 4.12 .170 I1.02 0.093 _ 1.04 &W 

Calcium EMS 036-740 531 LSM 07-15-96 01-01-99 532 LSM 07.16-96 07-16-97 6.73 >1.67 1.05 0.055 1.04 0.093 

OCCS EMS 036-740 531 LSM 07-15-96 01-01-98 532 LSM 07-16-96 07-16-97 6.73 >1.67 1.05 0.055 1.04 0.093 

Matrix Spike EMS 0374 531 LSM 07-15-96 01-01-98 532 LSM 07-16-96 07-16-97 6.7 >1.5 1.05 0.055 1.04 0.093 

Cadmium EMS 074-799 68 LSM 04-19-95 10-31-96 59 LSM 08-01-95 08-01-96 5.09 >1.68 0.970 0.059 1.02 0.035 

OCCS EMS 026-727 552 [SM 08-01-96 09-01-97 557 LSM 08-01-96 08-01-97 6.81 >1.65 0.947 0.056 0.925 0.092 

Matrix S pike EMS 074-799 68 LSM 04-19-95 I0-31-9% 448 [SM 03-28-96 03-28-97 5.99 >1.65 0,9 0.054 O.917 0.053 

Chromium EMS 074-835 70 LSM 04-19-95 10-31-96 61 LSM 08-01-95 08.-01-96 6.52 >1.61 0.997 0.050 0.982 0.045 

(JCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 03-01-97 7.49 >1.65 I.X) 0.058 1.00 0.064 

Matrix Spike EMS 074-835 70 LSM 04-19-95 I0-31-96 448 LSM 03-23-96 0)3-28-97 7.43 >1,65 6 0.055 0.983 0.25 

Copper 
OCCS EMS 026-727 552 LSM ()3-01-96 08-01-97 557 LSM .OR-01-96 08-01-97 9.30 >1.65 0.980 0.047 0.975 0.026 

Matrix Spike EMS 0)25-710 72 LSM 04-19-95 10-31-96 443 LSM 03-28-96 03-23-97 .97 >A.66 0.91 0.047 0.990 M.9 

Iron EMS 0174-822 35 LSM 04-19-95 10-31-96 67 LSM 08-01-95 08-01-96 5.31 >1.73 0.983 0.031 1.05 0.055 

OCCS EMS 0126-727 552 LSM 08-01-96 08-01-97 557 LSM 018-01-96 08-01-97 -0.141 ±1.99 1.08 0.964 1.02 0.021 

MatrixSpike EMS 1026-727 552 LSM 113-01-96 0(-01-97 557 LSM 018-111-96 (08-0I1-97 -0.147 :1t.99 1.08 0.964 1.02 0.021 

Mcrcury EMS 124-734 92 I.SM 04-19-95 101-31-96 91 I.SM 0.-1101-95 (II8-0 1-96 1.37 12.211 I.1) 0.123 M.IR 11.067 

Q)CCS EMS 124-734 92 LSM 04-19-95 I1-31-96 228 LSM 09-14-95 09-14-96 1.37 ±2.20 1.04 0.80" 

Matrixyiik¢ EMS 124-734 92 [SM 04-19-95 10-31-96 93 LSM 08-01-95 08-01-96 " 1 .2J10 J 0.12 .08 g."6 

I'o1arium EMS 124-702 533 LSM 07-15-96 01-01-98 534 LSM 07-16-96 07-16-97 5.29 >17.4 1.02 0.050 1.03 0.03.0 

QCCS 
Matdx Spik-



uIt WUI A CI1LICAL 
• LLAI3OEI AT(I I S,INC.  

Section 5 

Standards Client: Moly Corp.  
Project Number: UNOCAFE888888888 

Traceability P.O. Number: N/A 
Date Sampled: 16-Jan-97 
Lab Numbers: 11415- 11418 

Compound Manlecturer Manfaclurer Rec Rec Date Valid Prep Pre Date Valid t-test I-test oeno ontro Lot Lot 
Name Name Lot# ved Until Lot # By Prepared Until range Mean Std Mean Sid 

• : '•"•/! %' '% "••L -:4.' :;•*t.Itf1. . -• t:t• AWI •iU t)• .4i~tflnd rdi :•' .•. • !;*t:'."!• Lot, 't4.•!'::.:=•;•* .. ... ... .  

Manganese EMS 074-825 91 LSM 04-19-95 10-31-96 97 LSM 08-01-95 08-01-96 6.66 >1.69 0.939 0.045 0.953 0.076 

OCCS EMS 026-727 552 LSM 01-01-96 08301-97 557 LSM 08-01-96 08-01-97 3.73 >1.67 0.989 0.048 0.939 0.066 

Matrix Sike EMS 026-727 552 LSM 08-01-96 0-01-97 557 LSM 08-01-96 08-01-97 8,73 >1.67 0.989100 41 0.989 0.0661 

Sodium Ultra IC-0I39 536 LSM 08-20-96 08-20-97 600 LSM 10-17-96 10-17-97 5.15 >1.69 1.01 0.067 1.04 0.066 

OCCS Ultra IC-0138 536 LSM 08-20-96 03.20-97 600 LSM 10-17-96 10-17-97 5.15 >1.69 1.01 0.067 1.04 0.066 

Matrix Stike Ultra I1C-138 586 LSM 08-20-96 08-20-97 600 LSM 10-17-96 10-17-91 _.15 >19 1010 1.04 0.0661 

Nickel EMS 074-828 95 LSM 04-19-95 10-31-96 100 LSM 08-01-95 08-01-96 1.21 +2.02 0.945 0.165 1.05 0.096 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.32 >1.65 0.972 0.091 0.975 0.034 

Matrix Spike EMS 026*5-727 552 LSM 03-01-96 09-01-97 557 LSM 08-01-96 08-01-97 4.82.>1,65 0.9720 -09L:0.975 0.034 

Lead EMS 074-739 87 LSM 04-19-95 10-31-96 69 LSM 03-01-95 08-01-96 5.00 >1.69 1.02 0.072 

eCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.52 >1.69 1.02 0.070 0.978 0.064 

Matrix Spike EMS 074-79 87 LSM 04-19-95 10-31-96 448 LSM 03-28-96 03-28-97 5.00 i 1.02 0.070 9M 0.031 
Anlimony 

(oCCS EMS 026-727 552 ISM 0-01-96 08-01-97 557 I.SM 011-11-96 OR-01-97 4.(X) >1.69 1.01 (0.096 1.02 0.1O5 

MalrixSpike EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 4.(X)00 .68 1.01 0.096 1.02 Q.105 

Selenium EMS 0374-829 98 LSM 04-19-95 10-31-96 102 LSM 0)8-01-95 09-01-96 3.46 >1.75 1.06 0.095 1.04 0.069 

JCS EMS 026-727 552 LSM 03-01-96 08-01-97 557 LSM 0-01.96 03-01-97 4.49 >1.66 1.01 0.089 1.02 0.029 

Matx Spike EMS 074-829 98 LSM 04-19-95 10-31-96 102 LSM (8-01-95 09-01-96 3.46 >1.75 1.06 0.095 1.4 O1.069 

thallium 
Q(CCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 2.26 >1.68 1.02 0.096 0.935 0.025 

Matrix Spike EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 2.26 WAS8 1.02 0.096 0.935 0.025 

Vanadium EMS 074-814 107 LSM 04-19-95 10-31-96 110 LSM (08-031-95 09-031-96 0.987 (0.028 0.974 0.02(3 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 11.5 >1.69 0.983 0.033 0.964 0.028 

Matrix Spike EMS 1)74-814 107 LSM 04-19-95 10-31-96 10 LSM 08-01-95 08-01-96 0.987 0.028 0.974 0.1)20 

Zinc EMS (174-815 108 LSM 04-19-95 10-31-96 III LSM O8-111-95 1)0-111-96 6.58 >1.68 0.969 0.045 1.01 0.039 

QcCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 7.07 >1.65 0.977 0.048 1.02 0.1)701 

Matrix Spike EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM 08-01-96 08-01-97 7.07 >1.65 0.977 0.048 1.020.0701 

Molybdenum EMS 104-723 94 LSM 04-19-95 10-31-96 99 [SM 08-01-95 08-01-96 -1.24 t2.16 0.97 10.091 0.819 0.358 

OCCS EMS 026-727 552 LSM 08-01-96 08-01-97 557 LSM (18-01-96 08-01-97 4.01 >1.74 1.01 0.097 1.01 0.0651 
Ma•trixnikc iEMS 104-728 94 LSM 04-19-95 10-31-96 443 LSM 03-28-96 03-28-97 1.01 . 1,A 7 0.22410.00; 

rotalOrxanicCarbon EMS 35068519 301 ALA 10-25-95 12-31-98 305 ALA 10-25-95 04-25-96 5.23>1.69 0.96110.080



ULUI C1 IiM IdICAL 
''a 1AEICUATWLIES.IN"111C.

Section 5 

Standards Client: Moly Corp.  
Project Number: UNOCAFE888888888 Traceability Ponmr / 

Traea ilty PRO. Number: N/A 
Date Sampled: 16-Jan-97 
Lab Numbers: 11415- 11418 

Compound Manfacturer Manfacturer Rec Rec Date Valid Prep Pre Dale Valid I-lest I-test conro ontvo Lot Lot 

Name Name Lot# Lol t By Recleved Until Lol# By Preparedl Until - range Mean Sid Mean Sid 

___________________ -,1:-. i*A1 :,:-z•1• j•. lStndardfl# ',,• •- • •- Lot ~~�; :"•'T 1 Ir ! _ _ _ 

OCCS F'ier 951544 471 RIM 03-07-96 03-31-97 457 TRB 12-20-96 06-20-97 5.23 >1.69 0.961 0.080 0.961 0.059 

Matrix Spike EMS 1 308 ALA 10-25-95 12-31-98 305 ALA 10-25-95 04-25-96 5.23 >11,69 . 1 0.080 

Chloride EMS 33159328 53 ALA 04-08-94 12-31-98 23 ALA 03-31-95 10-30-95 2.25 >1.94 1.08 0.039 0.957 0.046 

OCCS EMS 33159323 53 ALA 04-03-94 12-31-98 173 ALA 09-12-95 03-31-96 2.25 >1.94 1.03 0.058 

Matrix S;vikc EMS 33159328 53 ALA 04-08-94 12-31-98 23 ALA 03-31-95 10-30-95 2.2 >1.94 1.80. .7 0.046 

EPA2M.7 Blank FloweusChemical LaboratoriCs Valid 34 1SF 01-01-95 01-01-97 14 ,SF 01-01-95 01-01-97

EPA245.1 Blank RlowemsChemicalLaboratories Valid 34 JSF 01-01-95 01-01-97 14 1SF 01-01-95 0I-0I-97 

EPA3252. Blank lowe.Ch,•micalLabor!atorils YValid 34 JSF 01-01-95 01-01-97 14 ,SF 01-01-95 01-01-97 

EPA415.1 Blank FlownsChemical -LboratoriCs Valid 34 JSF 01-01-95 01-01-97 14 JSF 01-01-95 01-01-97 

EPA6OO • Blank Ro,._ ecl.. .. odes IValid 34 JSF 01-01-95 01-01-97, 14 JSF 01-01-95 01-01-971 1 1 H



CitEMICAL 

Internal Custody Record Lab Numbers: 11415 -11418

Lab# 11415 
Container 100871 Plastic Bottle 1 L: 

Shpped to custome:Check-in StationTue, 

Container 100876 Plastic Bottle 1 L: 

Shpped to custome:Check-in StationTue, 

Stainls Stl 3 Shl:Yanina ShatkhinaTue, 

Inorg Mbl Cart 1 :Yanina Shatkhina Tue, 

Inorg Mbl Cart 2 'Lisa Markle Thu, 

Container 100893 Plastic Bottle 250 ml: 

Shpped to custome:Check-in StationTue, 

Plastic Metals Ca:Tonjai Belcher Mon, 

Stainls Stl 6 Shl:Tonjai Belcher Mon, 

Container 100902 Plastic Bottle 1 L: 

Shpped to custome:Check-in StationTue, 

Met Mbl Cart 3 Sh.Andrew Harrison Wed, 

Lab # 11416 
Container 100873 Plastic Bottle 1 L: 

Shpped t'o custome Check-in Station Tue, 

Container 100874 Plastic Bottle 1 L: 

Shpped to custome:Check-in StationTue, 

Stainls Stl 3 Shl.Yanina ShatkhinaTue, 

Inorg Mbl Cart 2 :Lisa Markle Thu, 

Container 100897 Plastic Bottle 250 ml: 

Shpped to custome:Check-in StationTue, 

Plastic Metals Ca:Tonjai Belcher Mon, 

Stainls Stl 6 Shl.Tonjai Belcher Mon,

01/14/97 02:05PM

01/14/97 
01/21/97 

01/21/97 
01/30/97 

01/14/97 
01/20/97 
01/27/97 

01/14/97 
01/22/97

02:05PM 
08:40AM 

02:38PM 
03:01PM 

02:05PM 

09:02AM 
08:44AM 

02:05PM 
08:13AM

01/14/97 02:05PM

01/14/97 
01/21/97 
01/30/97 

01/14/97 
01/20/97 

01/27/97

02:05PM 
08: 40AM 

03: 01PM 

02 :05PM 

09 :02AM 

08:44AM 

Jefferson L Flowers, Ph.D 
Jeffarson S. Flowers. Ph.D 
PO BOX 150597 
481 NEWBURYPORT Av.  
ALTAMONTE SPRINGS 
FLORIDA 32715 - 0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110



& CI-MICAL 

Intemal Custody Record Lab Numbers: 11415- 11418

Container 100900 Plastic Bottle 1 L: 

Shpped to custome:Check-in Station Tue, 

Met Mbl Cart 3 Sh.Andrew Harrison Wed, 

Lab# 11417 
Container 100866 Plastic Bottle I L: 

Shpped to custome:Check-in Station Tue, 

Container 100878 Plastic Bottle 1 L: 

Shpped to custome:Check-in StationTue, 

Stainls Stl 3 Shl:Yanina ShatkhinaTue, 

Inorg Mbl Cart 1 :Yanina ShatkhinaTue, 

Inorg Mbl Cart 2 ;Lisa Markle Thu, 

Container 100891 Plastic Bottle 250 ml: 

Shpped to custome:Check-in StationTue, 

Plastic Metals Ca:Tonjai Belcher Mon, 

Stainls Stl 6 Shl.Tonjai Belcher Mon, 

Container 100899 Plastic Bottl4 1 L: 

Shpped to custome:Check-in StationTue, 

Met Mbl Cart 3 Sh.Andrew Harrison Wed,

01/14/97 02:05PM 
01/22/97 08:13AM 

01/14/97 02:05PM

01/14/97 
01/21/97 
01/21/97 
01/30/97 

01/14/97 

01/20/97 

01/27/97 

01/14/97 

01/22/97

02:05PM 
08:40AM 
02:38PM 
03: 01PM 

02:05PM 

09:02AM 

08:44AM 

02: 05PM 

08:13AM

Lab # 11418 
Container 100869 Plastic Bottle 1 L: 

Shpped to custome:Check-in StationTue, 01/14/97 02:05PM 

Jelfefson L FloweS, Ph.D 

Jefferson S. Flowers. Ph.D 
PO BOX 150597 
481 NEWBURYPORT Av.  
ALTAMONTE SPRINGS 
FLORIDA 32715 - 0597 

BUS: (407) 339-5984 
FAX: (407) 260-6110



IA~eWEII~s 
CIHEAICAL 

LAI ATUIE2!S 

Internal Custody Record Lab Numbers: 11415- 11418

Container 100875 Plastic Bottle 1 L.  

Shpped to custome:Check-in StationTue, 

Stainls Stl 3 Shl:Yanina ShatkhinaTue, 

Inorg Mbl Cart 1 ;Yanina ShatkhinaTue, 

Inorg Mbl Cart 2 :Lisa Markle Thu, 

Container 100894 Plastic Bottle 250 ml: 
Shpped to custome:Check-in Station Tue, 
Plastic Metals Ca:Tonjai Belcher Mon, 

Stainls Stl 6 Shl.Tonjai Belcher Mon,

01/14/97 
01/21/97 
01/21/97 
01/30/97 

01/14/97 
01/20/97 

01/27/97

02:05PM 
08: 40AM 

02:3 8PM 

03: 01PM 

02:05PM 
09: 02AM 

08:44AM 

Jefforon L_ Rower, Ph.D 
Jefferson S. Flowem. Ph.D 
PO BOX 150597 
481 NEWBURYPORT Av.  
ALTAMONTE SPRINGS 
FLORIDA 32715 - 0597 
BUS: (407) 339-5984 
FAX: (407) 260-6110



P.O.  
ALTAI 
FLORI 
BUS:

IL.AM&UM FAX: 
INCOIPORAIID 

Company Name: 4/0 v ';C.o•,. '

BOX 1501 597 
MONTE SPRINGS 
DA 32715-0597 
(407) 339-5984 
(407) 260-6110

tLnun ur 
CUSTODY RECORD N0Cr 

FOR C1 iethW •&•,

-Prolect Name:

UNOCAL Prolect Manager: • nr

•tn~tn: ZIn Code:

.IJ " i1 K-1 _ L -1
AF # <Z-.-1 C ' )X) PL

Telephone: FAX #: Site#: 

Report To: 6u^',,.- Z.• I24oJ.. Sampler: -7 .eJ-c,.,' O- OC Data: 0 Level D (sanda,) L) Level C ] Level B 0 Level A 

Turnaround L] 10 Work Days L] 5 Work Days 0 3 Work Days [I Drinking Water u PRESERVATIVES 

Time: 0l 2 Work Days 0]1 Work Day 0) 2-8 Hours 0 Waste Water _ 

CODE:0U Misc. 0l Detect.OL Eval.O Remed.0] Demol. L)Closure 0I Other > 

Client Date/Time Matrix # of Cont. Laboratory O W/ 
Sample I.D. Sampled Desc. Cont. Type Sample # . O51s 0 

I •x -T, X" 

fall I0 1 ,-'" v ,/ V _"__,.  

___4_- -- 0 2- 12-CO -d -/. v- '...  
, .. . . .. .. . ... ... . . ..... . . - ... 

+ A z_[L.JVe.-o ' io o Pr/V__, 

_.__,.________r•-' i,• " L," V v __ v__¢ 

_St,6,4. -c'-.-•:. /So _ _.-__" v 
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Relinquished By: jva/ze ý"-t Date: / ,/ Time: ,51•2_Received By: Date: Time: 

Relinquished By: Date: rime: Received By: Date: Time: 

Relinquished By: Date: Time: Received By Lab: Date: 1/9 7117 Time: 1/6 I 

Were Samples Received In Good Condition? Ulos 0 No Samples on Ice? MYess 0) No Method of Shipment Page of 

To be completed upon receipt of report: 

1) Were the analyses requested on the Chain of Custody reported? (OYes O No If no, what analyses are still needed? 

2) Was the report Issued withid the requested turnaround time? QYes L) No If no. what was the turnaround time? 

Approved by: Signature: Company: Date:

qiIP WITM-I ZAMAPI PTT nI= R'Trl IRNi::n WIT| nrlf i I q
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APPENDIX K 

LEACHATE TESTS
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0947&95 
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300.90 pmig 

+I-n.so PdJ/S 

+/-- 3.20 pcig 
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APPENDIX L

AIR EMISSIONS CALCULATIONS



Appendix 1.
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Appendix 1,

h1olycorp 
Washington, PA.  

permanent Storage Facility 

Estimated Air Emissions frOfn Loading, Unloading, and Spreading %all 

Atodel Resuft (conainxed) 

M*ddtd Lgamilmlom 

Duck Apodims md w4pedifif 
00dom I Marew Meighbff (Apdom 2 NOMON Aber Ovdm I Nomem 

IP&I,, Emftdý PM. Fjohnimme Pat,$ Eudosims PM. EmIssims Phl" Emkdms IPM, tmkdfts 

rr Annual A 0 410kff vierw) _16OLW ýA ý I Avow) 

Nivomm Ntawnwn him& ki 16100mwn bI.-XXmn ktvimm klýLI. aýý usW- Nt"nown hlOwmvn 

93$ 93S 6 6 445 44S A 4 2.643 2.643 26 26 kt.&*d &kmm radm went1vtbu) 

17 09 003 002 08 0.4 002 001 49 23 02 01 Iio&kdk . .Wmm (pghn') 

A 7E-17 2AE-17 9.1 -19 4 IE-19 2 2r.-17 I IF-17 60E-19 3fE-l 1 3E.- 1 a o 7E.117 42tE-11 Is Rdmacbde ek concentm6m (pCYfnI) 

Grader orreedlive 00dam I iveare" Aber Opdon 2 Nearew thw- Opdom I lVemeo rhbw 

P EIRIS Phi. Lmkdms rM.EMISIMM Pklj rud5swas rm. Emakskas 

a# A!Mff" -InL-L, ý) __(8ýA a Averm) (Annual A!pE) 

urn himmunt TiLvianwn klifumum &-taxonwn ktWinuen m klwdmm 161wwnwn. hikifflurn 

1.137 1.155 5 6 465 467 4 4 2.396 2,638 75 29 Mo&-Wd dAmon Won 

95.6 524 25 1.5 391 112 19 11 zoos 1197 128 70 I.I.&k sk commnazoon WM) 

26E-IIS LAE-Is 69E.17 40E.11 VIE-IS 5 'E.16 SOE-17 1 2 7E-I 5411-13 3.2E-15 3 X-16 19F.16 Rs&onacbde ait comentm6m Viffrill 

Remoon 0 

F.'V-.M.d pt.P." 

411197 

67061-04 C



United States Environmental Protection Agency. 1995. AP-42 (Compilation of Air 

Pollutant Emission Factors, Volume 1, Fifth Edition, AP-42).  

11.9 Western Surface Coal Mining 

11.9.1 General1 

There are 12 major coal fields in the western states (excluding the Pacific Coast and Alaskan 

fields), as shown in Figure 11.9-1. Together, they account for more than 64 percent of the surface minable 

coal reserves in the United States.2 The 12 coal fields have varying characteristics that may influence 

fugitive dust emission rates from mining operations including overburden and coal seam thicknesses and 

structure, mining equipment, operating procedures, terrain, vegetation, precipitation and surface moisture, 

wind speeds, and temperatures. The operations at a typical western surface mine are shown in Figure 

11.9-2. All operations that involve movement of soil, coal, or equipment, or exposure of erodible surfaces, 

generate some amount of fugitive dust.  

The initial operation is removal of topsoil and subsoil with large scrapers. The topsoil is carried 

by the scrapers to cover a previously mined and regraded area as part of the reclamation process or is 

placed in temporary stockpiles. The exposed overburden, the earth that is between the topsoil and the 

coal seam, is leveled, drilled, and blasted. Then the overburden material is removed down to the coal 

seam, usually by a dragline or a shovel and truck operation. It is placed in the adjacent mined cut, 

forming a spoils pile. The uncovered coal seam is then drilled and blasted. A shovel or front end loader 

loads the broken coal into haul trucks, and it is taken out of the pit along graded haul roads to the tipple, 

or truck dump. Raw coal sometimes may be dumped onto a temporary storage pile and later rehandled by 

a front end loader or bulldozer.  

At the tipple, the coal is dumped into a hopper that feeds the primary crusher, then is conveyed 

through additional coal preparation equipment such as secondary crushers and screens to the storage area.  

If the mine has open storage piles, the crushed coal passes through a coal stacker onto the pile. The piles, 

usually worked by bulldozers, are subject to wind erosion. From the storage area, the coal is conveyed to a 

train loading facility and is put into rail cars. At a captive mine, coal will go from the storage pile to the 

power plant.  

During mine reclamation, which proceeds continuously throughout the life of the mine, 

overburden spoils piles are smoothed and contoured by bulldozers. Topsoil is placed on the graded spoils, 

and the land is prepared for revegetation by furrowing, mulching, etc. From the time an area is disturbed 

until the new vegetation emerges, all disturbed areas are subject to wind erosion.  

11.9.2 Emissions 

Predictive emission factor equations for open dust sources at western surface coal mines are 

presented in Tables 11.9-1 and 11.9-2. Each equation is for a single dust-generating activity, such as 

vehicle traffic on unpaved roads. The predictive equation explains much of the observed variance in 

emission factors by relating emissions to 3 sets of source parameters: (1) measures of source activity or 

energy expended (e. g., speed and weight of a vehicle traveling on an unpaved road); (2) properties of the 

material being disturbed (e. g., suspendable fines in the surface material of an unpaved road); and (3) 

climate (in this case, mean wind speed).  

The equations may be used to estimate particulate emissions generated per unit of source extent 

(e. g., vehicle distance traveled or mass of material transferred). The equations were

11.9-1Mineral Products Industry9/88 (Reformatted 1/95)



Coal Type 

Lignite 

Subbituminous

Bituminous

1 
2 
3 
4 
5 
6 
7 
g 
9 
10 
I1 
12

Fort Union 
Powder River 
North Central 
Bighorn Basin 
Wind River 
Hams Fork 
Uinta 
Southwestern Utah 
San Juan River 
Raton Mesa 
Denver 
Green River

Strippable Reserves 

23,529 
56,727 

All underground 
All underground 

3 
1,000 

308 
224 
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Figure 11.9-1. Coal fields of the western United States.
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Table 11.9-1 (Metric Units). EMISSION FACTOR EQUATIONS FOR UNCONTROLLED OPEN DUST SOURCES 
AT WESTERN SURFACE COAL MINESa

Emissions By Particle Size Range (Aerodymanic Diameter)b'c EMISSION 
FACTOR 

Operation Material TSP 5 30 pm _515 Jim <10 ;md s2.5 jrnfmSP' Units RATING 

Blasting Coal or 
overburden 0.000221-s ND 0.52 ND kg/blast C 

Truck loading Coal 0.580 0.0596 0.75 0.019 kg/Mg B 
(M(M)°'=)" 

Bulldozing Coal 35.6 (s• " 8.44 f_)s 0.75 0.022 kg/hr B 
(M)1.4 (M)LM 

Overburden 6 20.45 (s) 0.75 0.105 kg/hr B 
" (M~t•(M)' 4 

Dragline Overburden 0.0046 Qd1 0.0029 Ord7  0.75 0.017 kg/mn B 

(M) (M)" 

Scraper 

(travel mode) 9.6 x 10' (s)1 3 (W)' 4  2.2 x 10- (s)"4 (W)-' 0.60 0.026 kg/VKT A 

Grading 0.0034 (S)-s 0.0056 (S)0 0.60 0.031 kg/VKT B 

Vehicle traffic 
(light/medium duty) 1.63 1.05 0.60 0.040 kg/VKT B 

Haul truck 0.0019 (w)3"4 (L)•' 0.0014 (w)9'- 0.60 0.017 kg/VKT A 

Active storage pile 
(wind erosion and 
maintcnance) Coal 1.8 u ND ND ND kg C4 

(hectare)(hr) 

a nF..... i . r-.. cI ctorrr nulp P untinn from Reference 4 TSP = total susnended narticulate. VKT = vehicle

kilometers traveled. ND = no data.  
TSP denotes what is measured by a standard high volume sampler (see Section 13.2).  
Symbols for equations: 

A = horizontal area, with blasting depth <21 m. Not for vertical face of a bench.  
M = material moisture content (%)

0 
Z 

00 

U, 

Oo

b 

c



Table 11.9-1 (cont.).  

0 

s = material silt content (%) 
u = wind speed (m/sec) 
d = drop height (m) 

W mean vehicle weight (Mg) 

S - mean vehicle speed (kph) 
w = mean number of wheels 
L = road surface silt loading (g/m 2) 

d Multiply the !15 pum equation by this fraction to determine emissions.  

Multiply the TSP predictive equation by this fraction to determine emissions in the Y.2.5 jim size range.  

t Rating applicable to Mine Types I, II, and IV (see Tables 11.9-5 and 11.9-6).  

Q.  

0,



Table 11.9-2 (English Units). EMISSION FACTOR EQUATIONS FOR UNCONTROLLED OPEN DUST SOURCES 

AT WESTERN SURFACE COAL MINESa 

Emissions By Particle Size Range (Aerodymanic Diameter)1c 1 EMISSION 

FACTOR

Operation I Material I I a r S Ju JLM P.

Blasting 

Truck loading 

Bulldozing

Dragline 

Scraper 
(travel mode) 

Grading 

Vehicle traffic 
(light/medium duty) 

Haul truck 

Active storage pile 
(wind erosion and 
maintenance)

Coal or 
overburden 

Coal 

Coal 

Overburden 

Overburden

Coal
I I

r -n -'n ele ,m

0.0005A".  

1.16 
(M)Ilz 

(M)4 1.2 
78.4 

"(M) 

0.0021 (d)'-' 
(M)" 

2.7 x 10-, (s)1"3 (W)2 4 

0.040 (S)-' 

5.79 

0.0067 (w)4 (L)°'

1.6 u

ND 

0.119 

18.6 f~' 
(M)".4 

0.0021 (d)07 

(M)Quj 

6.2 x 10- (s)14 (W)II 

0.05 1 (S)'2 

3.72 

0.0051 (w)"S

ND

1 10 utmd s2.5 stm/'SP'

0.52, 

0.75 

0.75 

0.75 

0.75 

0.60 

0.60 

0.60 

0.60

ND

ND 

0.019 

0.022 

0.105 

0.017

0.026 
0.031 

0.040 

0.017 

ND

I - -I 
Reference 1, except for coal storage pile equation from Reference 4. TSP = total suspended particulate.  

traveled. ND = no data.  
b TSP denotes what is measured by a standard high volume sampler (see Section 13.2).  
c Symbols for equations: 

A = horizontal area, with blasting depth 070 ft. Not for vertical face of a bench.  

M = material moisture content (%)

lb/blast 

lb/ton 

lb/ton 

Ib/ton 

lb/yd' 

lb/VMT 

lb/VMT 

lb/VMT 

lb/VMT

C 

B 

B 

B 

B 

A 

B 

B 

A

lb Cf (acre)(hr) I

1P

n'i 
U,,

0 
Z 

0

•[] elml

i
N

Xi?,A'r = uPhwIf-l mi;

RATINGUnitsS.. . . i



ýO '66 Table 11.9-2 (cont.).  

00 

s = material silt content (%) 
u = wind speed (m/sec) 
d = drop height (ft) 

W = mean vehicle weight (tons) 
S = mean vehicle speed (mph) 
w = mean number of wheels 

L = road surface silt loading (g/m 2) 
d Multiply the c15 pm equation by this fraction to determine emissions.  

e Multiply the TSP predictive equation by this fraction to determine emissions in the s2.5 pm size range.  

f Rating applicable to Mine Types I, II, and IV (see Tables 11.9-5 and 11.9-6).  

0 
%.  

j, 

,..



developed through field sampling of various western surface mine types and are thus applicable to any of 

the surface coal mines located in the western United States.  

In Tables 11.9-1 and 11.9-2, the assigned quality ratings apply within the ranges of source 

conditions that were tested in developing the equations given in Table 11.9-3. However, the equations 

should be derated I letter value (e. g., A to B) if applied to eastern surface coal mines.  

In using the equations to estimate emissions from sources found in a specific western surface 

mine, it is necessary that reliable values for correction parameters be determined for the specific sources of 

interest if the assigned quality ranges of the equations are to be applicable. For example, actual silt 

content of coal or overburden measured at a facility should be used instead of estimated values. In the 

event that site-specific values for correction parameters cannot be obtained, the appropriate geometric 

mean values from Table 11.9-3 may be used, but the assigned quality rating of each emission factor 

equation should be reduced by 1 level (e. g., A to B).  

Emission factors for open dust sources not covered in Table 11.9-3 are in Table 11.9-4. These 

factors were determined through source testing at various western coal mines.  

Table 11.9-3 (Metric And English Units). TYPICAL VALUES FOR CORRECTION FACTORS 

APPLICABLE TO THE PREDICTIVE EMISSION FACTOR EQUATIONSa 

Number Of 
Test Geometric 

Source Correction Factor Samples Range Mean Units 

Coal loading Moisture 7 6.6 - 38 17.8 % 

Bulldozers 

Coal Moisture 3 4.0 - 22.0 10.4 % 

Silt 3 6.0- 11.3 8.6 % 

Overburden Moisture 8 2.2- 16.8 7.9 % 

Silt 8 3.8- 15.1 6.9 % 

Dragline Drop distance 19 1.5 -30 8.6 m 

Drop distance 19 5 - 100 28.1 ft 

Moisture 7 0.2- 16.3 3.2 % 

Scraper Silt 10 7.2 - 25.2 16.4 % 

Weight 15 33 - 64 48.8 Mg 

Weight 15 36 - 70 53.8 ton 

Grader Speed 7 8.0 - 19.0 11.4 kph 

Speed 5.0- 11.8 7.1 mph 
light/Medium duty 

vehicle Moisture 7 0.9 - 1.70 1.2 % 

Haul truck Wheels 29 6.1 - 10.0 8.1 number 

Silt loading 26 3.8 - 254 40.8 g/m2 

Silt loading 26 34 - 2270 364 lb/acre 

a Refercnce 1.  

The factors in Table 11.9-4 for mine locations I through V were developed for specific 

geographical areas. Tables 11.9-5 and 11.9-6 present characteristics of each of these mines

EMISSION FACTORS (Reformatted 1/95) 9/88
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Table 11.9-4 (English And Metric Units). UNCONTROLLED PARTICULATE EMISSION FACTORS FOR OPEN DUST 

SOURCES AT WESTERN SURFACE COAL MINES

TSP EMISSION 
Mine Emission FACTOR 

Source Material Locationa Factorb Units RATING
06 

0.  

CL 

0.  

0..

Overburden

Coal 

Topsoil 

Overburden 

Overburden 

Coal 

Overburden 

Coal

Any 

V 

Any 

IV 

Any 

V 

Any 

III 

V 

IV 

III 

II

1.3 0.59 

0.22 
0.10 

0.058 
0.029 

0.44 
0.22 

0.012 
0.0060 

0.037 
0.018 

0.028 
0.014 

0.0002 
0.0001 

0.002 
0.001 

0.027 
0.014 

0.005 
0.002 

0.020 
0.010

I I _________________ .1 ________ 1 _______

Ib/hole kg/hole 

lb/hole 
kg/hole 

lb/ton 
kg/Mg 

lb/ton 
kg/Mg 

IbAon 
kg/Mg 

lb/ton 
kg/Mg 

lb/ton 
kg/Mg 

lb/ton 
kg/Mg 

lb/ton 
kg/ton 

lb/ton 
kg/Mg 

lb/ton 
kg/Mg 

lb/ton 
kg/Mg

Drilling 

Topsoil removal by scraper 

Overburden replacement 

Truck loading by power shovel (batch drop)c 

Train loading (batch or continuous drop)c 

Bottom dump truck unloading (batch drop)e



Table 11.9-4 (cont.).

0 

z 
ITI 
0 

ci,

TSP EMISSION 

Mine Emission FACTOR 

Source Material Location' Factorb Units RATING 

0.014 lb/T D 
0.0070 kg/Mg D 

Any 0.066 Ib/T D 
0.033 kg/Mg D 

End dump truck unloading (batch drop)' Coal V 0.007 lb/T E 
0.004 kg/Mg E 

Scraper unloading (batch drop)' Topsoil IV 0.04 lb/T C 
0.02 kg/Mg C 

Wind erosion of exposed areas Seeded land, stripped Any 0.38 T C 

overburden, graded overburden (acre)(yr) 

0.85 M C 
(hectare)&r) 

a Roman numerals I through V refer to specific mine locations for which the corresponding emission factors were developed.  

Tables 11.9-4 and 11.9-5 present characteristics of each of these mines. See text for correct use of these "mine-specific" emission 

factors. The other factors (from Reference 5 except for overburden drilling from Reference 1) can be applied to any western 

surface coal mine.  
b Total suspended particulate (TSP) denotes what is measured by a standard high volume sampler (see Section 13.2).  

C Predictive emission factor equations, which generally provide more accurate estimates of emissions, are presented is Chapter 13.

0l 

a.



(areas). A "mine-specific" emission factor should be used only if the characteristics of the mine 

for which an emissions estimate is needed are very similar to those of the mine for which the 

emission factor was developed. The other (nonspecific) emission factors were developed at a 

variety of mine types and thus are applicable to any western surface coal mine.  

As an alternative to the single valued emission factors given in Table 11.9-4 for train or 

truck loading and for truck or scraper unloading, 2 empirically derived emission factor equations 

are presented in Section 13.2.4 of this document. Each equation was developed for a source 

operation (i. e., batch drop and continuous drop, respectively) comprising a single dust-generating 

mechanism that crosses industry lines.  

Because the predictive equations allow emission factor adjustment to specific source 

conditions, the equations should be used in place of the factors in Table 11.9-4 for the sources 

identified above if emission estimates for a specific western surface coal mine are needed.  

However, the generally higher quality ratings assigned to the equations are applicable only if: (1) 

reliable values of correction parameters have been determined for the specific sources of interest, 

and (2) the correction parameter values lie within the ranges tested in developing the equations.  

Table 11.9-3 lists measured properties of aggregate materials that can be used to estimate 

correction parameter values for the predictive emission factor equations in Chapter 13, in the 

event that site-specific values are not available. Use of mean correction parameter values from 

Table 11.9-3 will reduce the quality ratings of the emission factor equations in Chapter 13 by 1 

level.

11.9-11
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Table 11.9-5 (Metric And English Units). GENERAL CHARACTERISTICS OF SURFACE COAL MINES 

REFERRED TO IN TABLE 11.9-4a

TPrrmfin

Vegetative 
Cover

Surface Soil Type And Erodibility 
Index

M in e L -oc a tio n I V I . .4 -

N.W. Colorado 

S.W. Wyoming 

S.E. Montana 

Central North Dakota

V N.E. Wyoming 

a Reference 4.

Moderately 
steep 

Semirugged 

Gently rolling 
to semirugged 

Gently rolling 

Flat to gently rolling

1 _______ .1 __________ 1

Moderate, 
sagebrush 

Sparse, 
sagebrush 

Sparse, 
moderate, 
prairie 
grassland 

Moderate, 
prairie 
grassland 

Sparse, 
sagebrush

Clayey loamy (71) 

Arid soil with clay 
and alkali or 
carbonate 
accumulation (86) 

Shallow clay loamy 
deposits on 

bedrock 
(47) 

Loamy, loamy to 

sandy (71) 

Loamy, sandy, 
clayey, and clay 
loamy (102)

Mean Wind 
Speed 

m/s I mph

2. 5. •s I

2-3 5.1 

6.0 13.4 

4.8 10.7 

5.0 11.2 

6.0 13.4

Mean Annual 
Precipitation 

cm7 in.

36 14 

28-41 11-16 

43 17 

36 14

",P

i r

Type Of Coal

II 

III

IV

rrn 

0 
z 

0 
;U

Subbitum.  

Subbitum.  

Subbitum. 

Lignite 

Subbitum.

0 

5-.'

=.,

38 1.)



Table 11.9-6 (English Units). OPERATING CHARACTERISTICS 
REFERRED TO IN TABLE 11.9-4a

OF THE COAL MINES

Parameter 

Production rate 

Coal transport 

Stratigraphic 
data 

Coal analysis 
data 

Surface 
disposition

UnitsI - I Un9.5
Required Information 

Coal mined 

Avg. unit train frequency 

Overburden thickness 

Overburden density 

Coal seam thicknesses 

Parting thicknesses 

Spoils bulking factor 

Active pit depth 

Moisture 

Ash 

Sulfur 

Heat content 

Total disturbed land 

Active pit 

Spoils 

Reclaimed 

Barren land

__________________________________ P Mine

I I

1.13 

NA 

21 

4000 

9,35 

50 

22 

52 

10 

8 

0.46 

11000 

168

II III I

5.0 

NA

80 
3705 

15,9 

15 

24 

100 

18 

10 

0.59 

9632 

1030

I0' ton/yr 

per day 

ft 
1b4yd 3 

ft 

ft 

ft 

%wet 

%, wet 

Btu/lb 

acre 

acre 

acre 

acre 

acre

925 

2

90 
3000 

27 

NA 

25 

114 

24 

8 

0.75 

8628 

2112

IV I v
3.8 12.0b 

NA 2 

65 35

2,4,8 

32,16 

20 

80 

38

85 

19

87 

144 

950 

455

70 
NA 

105 

30

7 6 
0.65 0.48 

00 8020 

975 217 

- 71 

- 100 

- 100

Associated disturbances acre 12 186 476 - 46 

Storage Capacity ton NA NA - NA 48000 

Blasting Frequency, total per week 4 4 3 7 7 

Frequency, overburden per week 3 0.5 3 NA 7b 

Area blasted, coal ft2  16000 40000 - 30000 

Area blasted, ftW 20000 - - NA 

overburden 

a Reference 4. NA = not applicable. Dash = no data.  

b Estimate.
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United States Environmental Protection Agency. 1995. AP-42 (Compilation of Air 

Pollutant Emission Factors, Volume 1, Fifth Edition, AP-42).  

13.2.3 Heavy Construction Operations 

13.2.3.1 General 

Heavy construction is a source of dust emissions that may have substantial temporary 

impact on local air quality. Building and road construction are 2 examples of construction 

activities with high emissions potential. Emissions during the construction of a building or road 

can be associated with land clearing, drilling and blasting, ground excavation, cut and fill 

operations (i.e., earth moving), and construction of a particular facility itself. Dust emissions 

often vary substantially from day to day, depending on the level of activity, the specific operations, 

and the prevailing meteorological conditions. A large portion of the emissions results from 

equipment traffic over temporary roads at the construction site.  

The temporary nature of construction differentiates it from other fugitive dust sources as 

to estimation and control of emissions. Construction consists of a series of different operations, 

each with its own duration and potential for dust generation. In other words, emissions from any 

single construction site can be expected (1) to have a definable beginning and an end and (2) to 

vary substantially over different phases of the construction process. This is in contrast to most 

other fugitive dust sources, where emissions are either relatively steady or follow a discernable 

annual cycle. Furthermore, there is often a need to estimate areawide construction emissions, 

without regard to the actual plans of any individual construction project. For these reasons, 

following are methods by which either areawide or site-specific emissions may be estimated.  

13.2.3.2 Emissions And Correction Parameters 

"The quantity of dust emissions from construction operations is proportional to the area of 

land being worked and to the level of construction activity. By analogy to the parameter 

dependence observed for other similar fugitive dust sources, one can expect emissions from 

heavy construction operations to be positively correlated with the silt content of the soil (that is, 

particles smaller than 75 micrometers [Ilm] in diameter), as well as with the speed and weight of 

the average vehicle, and to be negatively correlated with the soil moisture content.  

13.2.3.3 Emission Factors 

Only 1 set of field studies has been performed that attempts to relate the emissions from 

construction directly to an emission factor.1"- Based on field measurements of total suspended 

particulate (TSP) concentrations surrounding apartment and shopping center construction 

projects, the approximate emission factors for construction activity operations are: 

E = 2.69 megagrams (Mg)/hectare/month of activity 

E = 1.2 tons/acre/month of activity 

These values are most useful for developing estimates of overall emissions from 

construction scattered throughout a geographical area. The value is most applicable to 

construction operations with: (1) medium activity level, (2) moderate silt contents, and 

(3) semiarid climate. Test data were not sufficient to derive the specific dependence of dust 

emissions on correction parameters. Because the above emission factor is referenced to TSP, use 

of this factor to estimate particulate matter (PM) no greater than 10 jim in aerodynamic diameter

13.2.3-1Miscellaneous Sources1/95



(PM-10) emissions will result in conservatively high estimates. Also, because derivation of the 

factor assumes that construction activity occurs 30 days per month, the above estimate is 

somewhat conservatively high for TSP as well.  

Although the equation above represents a relatively straightforward means of preparing an 

areawide emission inventory, at least 2 features limit its usefulness for specific construction sites.  

First, the conservative nature of the emission factor may result in too high an estimate for PM-10 

to be of much use for a specific site under consideration. Second, the equation provides neither 

information about which particular construction activities have the greatest emission potential nor 

guidance for developing an effective dust control plan.  

For these reasons, it is strongly recommended that when emissions are to be estimated for 

a particular construction site, the construction process be broken down into component 

operations. (Note that many general contractors typically employ planning and scheduling tools, 

such as critical path method [CPMI, that make use of different sequential operations to allocate 

resources.) This approach to emission estimation uses a unit or phase method to consider the 

more basic dust sources of vehicle travel and material handling. That is to say, the construction 

project is viewed as consisting of several operations, each involving traffic and material 

movements, and emission factors from other AP-42 sections are used to generate estimates.  

Table 13.2.3-1 displays the dust sources involved with construction, along with the recommended 
emission factors.3 

In addition to the on-site activities shown in Table 13.2.3-1, substantial emissions are 

possible because of material tracked out from the site and deposited on adjacent paved streets.  

Because all traffic passing the site (i. e., not just that associated with the construction) can 

resuspend the deposited material, this "secondary" source of emissions may be far more important 

than all the dust sources actually within the construction site. Furthermore, this secondary source 

will be present during all construction operations. Persons developing construction site emission 

estimates must consider the potential for increased adjacent emissions from off-site paved 

roadways (see Section 13.2.1, "Paved Roads"). High wind events also can lead to emissions from 

cleared land and material stockpiles. Section 13.2.5, "Industrial Wind Erosion", presents an 

estimation methodology that can be used for such sources at construction sites.  

13.2.3.4 Control Measures4 

Because of the relatively short-term nature of construction activities, some control 

measures are more cost effective than others. Wet suppression and wind speed reduction are 2 

common methods used to control open dust sources at construction sites, because a source of 

water and material for wind barriers tend to be readily available on a construction site. However, 

several other forms of dust control are available.  

Table 13.2.3-2 displays each of the preferred control measures, by dust source.3"4 Because 

most of the controls listed in the table modify independent variables in the emission factor 

models, the effectiveness can be calculated by comparing controlled and uncontrolled emission 

estimates from Table 13.2.3-1. Additional guidance on controls is provided in the AP-42 sections 

from which the recommended emission factors were taken, as well as in other documents, such as 

Reference 4.
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Table 13.2.3-1. RECOMMENDED EMISSION FACTORS FOR CONSTRUCTION OPERATIONSa

Recommended Emission Rating 

Construction Phase Dust-generating Activities Factor Comments Adjustment"

I. Demolition and 
debris removal

1. Demolition of buildings or 
other (natural) obstacles 
such as trees, boulders, etc.  

a. Mechanical 
dismemberment 
("headache ball") of 
existing structures 

b. Implosion of existing 
structures 

c. Drilling and blasting of 
soil 

d. General land clearing 

2. Loading of debris into 
trucks 

3. Truck transport of debris 

4. Truck unloading of debris

NA 

NA 

Drilling factor in Table 11.9-4 

Blasting factor NA 

Dozer equation (overburden) 
in Tables 11.9-1 and 11.9-2 

Material handling factor in 
Section 13.2.2 
Unpaved road emission factor 
in Section 13.2.2, or paved 
road emission factor in 
Section 13.2.1 
Material handling factor in 
Section 13.2.2

Blasting factor in 
Tables 11.9-1 and 11.9-2 not 
considered appropriate for 
general construction 
activities 

May occur offsite

______________ j I _________________ A

-1 

NA 

-1/-2c 

-0/-Ic 

-0/-Ic 

-0/-Ic

C."

0 

F,' 
0 
r-

L.J



Table 13.2.3-1 (cont.).

Z 

0 
W

Rating 

Construction Phase Dust-generating Activities Recommended Emission Factor Comments Adjustmentb 

II. Site Preparation 1. Bulldozing Dozer equation (overburden) in -1/-2c 

(earth moving) Tables 11.9-1 and 11.9-2 

2. Scrapers unloading topsoil Scraper unloading factor in -1 
Table 11.9-4 

3. Scrapers in travel Scraper (travel mode) expression -0/-lc 

in Tables 11.9-1 and 11.9-2 

4. Scrapers removing topsoil 5.7 kg/vehicle kilometer traveled Ed 

(VKT) (20.2 lb/vehicle mile 

traveled [VMTI) 

5. Loading of excavated Material handling factor in -0/-Ic 

material into trucks Section 13.2.2 

6. Truck dumping of fill Material handling factor in May occur offsite -0/-I1c 

material, road base, or other Section 13.2.2 
materials 

7. Compacting Dozer equation in Emission factor 
Tables 11.9-1 and 11.9-2 downgraded because of 

differences in operating 
equipment 

8. Motor grading Grading equation in Tables 11.9- -1/-2c 
1 and 11.9-2



Table 13.2.3-1 (cont.).
LU

Construction 
Phase 

III. General 
Construction

Dust-generating Activities 
1. Vehicular traffic 

2. Portable plants 
a. Crushing 

b. Screening

Recommended Emission Factor 
Unpaved road emission factor in 
Section 13.2.2, or paved road emission 
factor in Section 13.2.1 

Factors for similar material/operations 
in Chapter 11 of this document 

Factors for similar material/operations 
in Chanter 11 of this document

I I Comments

c. Material transfers Material handling factor in "0/'lc 

Section 13.2.2 

3. Other operations Factors for similar material/operations 
in Chapter 11 of this document 

a NA = not applicable.  
b Refers to how many additional letters the emission factor should be downrated (beyond the guidance given in the other sections of 

AP-42) for application to construction activities. For example, "-2" means that an A-rated factor should be considered of C quality 

in estimating construction emissions. All emission factors assumed to have site-specific input values; otherwise, additional 

downgrading of one letter should be employed. Note that no rating can be lower than E.  

C First value for cases with independent variables within range given in AP-42 section; second value for cases with at least 1 variable 

outside the range.  
d Rating for emission factor given. Reference 5.  

e In the event that individual operations cannot be identified, one may very conservatively overestimate PM-10 emissions by using 

Equation 1.

4 

n 
0 

0::

i'A

Comments



Table 13.2.3-2. CONTROL OPTIONS FOR GENERAL CONSTRUCTION 

OPEN SOURCES OF PM-10 

Emission Source Recommended Control Method(s) 

Debris handling Wind speed reduction 
Wet suppressiona 

Truck transportb Wet suppression 
Paving 

Chemical stabilization' 

Bulldozers 
Wet suppressiond 

Pan scrapers Wet suppression of travel routes 

Cut/fill material handling Wind speed reduction 
Wet suppression 

Cut/fill haulage Wet suppression 
Paving 
Chemical stabilization 

General construction Wind speed reduction 
Wet suppression 
Early paving of permanent roads 

a Dust control plans should contain precautions against watering programs that confound trackout 

problems.  
b Loads could be covered to avoid loss of material in transport, especially if material is 

transported offsite.  
c Chemical stabilization usually cost-effective for relatively long-term or semipermanent unpaved 

roads.  
d Excavated materials may already be moist and not require additional wetting. Furthermore, 

most soils are associated with an "optimum moisture" for compaction.  

References For Section 13.2.3 

1. C. Cowherd, Jr., et aL, Development Of Emissions Factors For Fugitive Dust Sources, 

EPA-450/3-74-03, U. S. Environmental Protection Agency, Research Triangle Park, NC, 

June 1974.  

2. G. A. Jutze, et aL, Investigation Of Fugitive Dust Sources Emissions And Control, 

EPA-450/3-74-036a, U. S. Environmental Protection Agency, Research Triangle Park, NC, 

June 1974.  

3. Background Documentation For AP-42 Section 11.2.4, Heavy Construction Operations, EPA 

Contract No. 69-DO-0123, Midwest Research Institute, Kansas City, MO, April 1993.  

4. C. Cowherd, et aL, Control Of Open Fugitive Dust Sources, EPA-450/3-88-008, 

U. S. Environmental Protection Agency, Research Triangle Park, NC, September 1988.  
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5. M. A. Grelinger, et aL, Gap Filling PM-JO Emission Factors For Open Area Fugitive Dust 

Sources, EPA-450/4-88-003, U. S. Environmental Protection Agency, Research Triangle 

Park, NC, March 1988.
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United States Environmental Protection Agency. 1995. AP-42 (Compilation of Air 

Pollutant Emission Factors, Volume 1, Fifth Edition, AP-42).  

13.2.4 Aggregate Handling And Storage Piles 

13.2.4.1 General 

Inherent in operations that use minerals in aggregate form is the maintenance of outdoor 

storage piles. Storage piles are usually left uncovered, partially because of the need for frequent 

material transfer into or out of storage.  

Dust emissions occur at several points in the storage cycle, such as material loading onto 

the pile, disturbances by strong wind currents, and loadout from the pile. The movement of 

trucks and loading equipment in the storage pile area is also a substantial source of dust.  

13.2.4.2 Emissions And Coriection Parameters 

"The quantity of dust emissions from aggregate storage operations varies with the volume 

of aggregate passing through the storage cycle. Emissions also depend on 3 parameters of the 

condition of a particular storage pile: age of the pile, moisture content, and proportion of 

aggregate fines.  

When freshly processed aggregate is loaded onto a storage pile, the potential for dust 

emissions is at a maximum. Fines are easily disaggregated and released to the atmosphere upon 

exposure to air currents, either from aggregate transfer itself or from high winds. As the 

aggregate pile weathers, however, potential for dust emissions is greatly reduced. Moisture causes 

aggregation and cementation of fines to the surfaces of larger particles. Any significant rainfall 

soaks the interior of the pile, and then the drying process is very slow.  

Silt (particles equal to or less than 75 micrometers [pm] in diameter) content is 

determined by measuring the portion of dry aggregate material that passes through a 200-mesh 

screen, using ASTM-C-136 method.' Table 13.2.4-1 summarizes measured silt and moisture 

values for industrial aggregate materials.  

13.2.4.3 Predictive Emission Factor Equations 

Total dust emissions from aggregate storage piles result from several distinct source 

activities within the storage cycle: 

1. Loading of aggregate onto storage piles (batch or continuous drop operations).  

2. Equipment traffic in storage area.  
3. Wind erosion of pile surfaces and ground areas around piles.  

4. Loadout of aggregate for shipment or for return to the process stream (batch or 

continuous drop operations).  

Either adding aggregate material to a storage pile or removing it usually involves dropping 

the material onto a receiving surface. Truck dumping on the pile or loading out from the pile to 

a truck with a front-end loader are examples of batch drop operations. Adding material to the 

pile by a conveyor stacker is an example of a continuous drop operation.
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Table 13.2.4-1. TYPICAL SILT AND MOISTURE CONTENTS OF MATERIALS AT VARIOUS INDUSTRIESa

Silt Content (%) Moisture Content (%) 

No. Of No. Of No. Of Rag 
Industry Facilities Material Samples Range Mean Samples Range I Mean 

1. 1 2 11 11 l( I I n l - 94

Iron and steel production

Stone quarrying and 
processing 

Taconite mining and 
processing 

Western surface coal mining 

Coal-fired power plant 

Municipal solid waste landfills

2 

1 

4 

1 
4

Lump ore 
Coal 
Slag 
Flue dust

Coke breeze 
Blended ore 
Sinter 
Limestone 
Crushed limestone 
Various limestone 
products 
Pellets 
Tailings 
Coal 
Overburden 

Exposed ground 
Coal (as received) 

Sand 
Slag 
Cover 
Clay/dirt mix

Clay 
Fly ash 

Misc. fill materials

9 
12 
3 
3 
2 
1 
1 
3 
2 
8

9 
2 

15 

15 

3 

60 

1 

2 

5 

1 

2 

4 

1

9 Pellet ore 6 
11 
3 
1 
2 
1 
0 
2 
2 
8

2.8- 19 

2.0 - 7.7 

3.0 - 7.3 

2.7 - 23 

4.4 - 5.4 

0.4 - 2.3 

1.3 - 1.9 

0.8- 14 

2.2 - 5.4 

ND 
3.4- 16 

3.8- 15 

5.1 - 21 

0.6 - 4.8 

3.0 - 4.7 

5.0- 16 

4.5 - 7.4 

78 - 81

9.5 
4.6 
5.3 

13 
4.9 

15 
0.7 
1.0 
1.6 
3.9 

3.4 
11 

6.2 
7.5 

15 
2.2 
2.6 
3.8 
9.0 
9.2 
6.0 

80 
12

1.6 - 8.0 

2.8 - 11 
0.25 - 2.0 

6.4 - 9.2 

ND 
0.3 - 1.1 

0.46 - 5.0 

0.05 - 2.0 

2.8 - 20 

0.8 - 6.4 

2.7 - 7.4 

2.3 - 4.9 

8.9- 16 

8.9 - 11 

26 - 29

J __________________ I __________________

ý' Refcrences 1-10. ND = no data.

.i~.

t'ri 

0 
M,, 

En

I

7 
1 
7 
0 
3 

59 
1 
2 
5 
1 
2 
4 
1

5.4 
4.8 
0.92 
7 
7.8 
6.6 

0.2 
0.7 
2.1 

0.9 
0.4 
6.9 

3.4 
4.5 
7.4 
3.6 

12 
14 
10 
27 
11



The quantity of particulate emissions generated by either type of drop operation, per 

kilogram (kg) (ton) of material transferred, may be estimated, with a rating of A, using the 

following empirical expression: 11

E=k(O.0016)

E = k(O.0032)

(m)1.4 

(m).4

(kg/megagram [Mg])

(1)

(pound [lb]/ton)

E 
k 
U 
M

emission factor 
particle size multiplier (dimensionless) 
mean wind speed, meters per second (m/s) (miles per hour [mph]) 
material moisture content (%)

The particle size multiplier in the equation, k, varies with aerodynamic particle size range, as 

follows:

The equation retains the assigned quality rating if applied within the ranges of source 

conditions that were tested in developing the equation, as follows. Note that silt content is 

included, even though silt content does not appear as a correction parameter in the equation.  

While it is reasonable to expect that silt content and emission factors are interrelated, no 

significant correlation between the 2 was found during the derivation of the equation, probably 

because most tests with high silt contents were conducted under lower winds, and vice versa. It is 

recommended that estimates from the equation be reduced I quality rating level if the silt content 

used in a particular application falls outside the range given:

13.2.4-3Miscellaneous Sources
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0.44-19 1 0.25-4.8 0.6-6.7 1.3 -15 

To retain the quality rating of the equation when it is applied to a specific facility, reliable 

correction parameters must be determined for specific sources of interest. The field and 

laboratory procedures for aggregate sampling are given in Reference 3. In the event that site

specific values for correction parameters cannot be obtained, the appropriate mean from Table 

13.2.4-1 may be used, but the quality rating of the equation is reduced by 1 letter.  

For emissions from equipment traffic (trucks, front-end loaders, dozers, etc.) traveling 

between or on piles, it is recommended that the equations for vehicle traffic on unpaved surfaces 

be used (see Section 13.2.2). For vehicle travel between storage piles, the silt value(s) for the 

areas among the piles (which may differ from the silt values for the stored materials) should be 
used.  

Worst-case emissions from storage pile areas occur under dry, windy conditions. Worst

case emissions from materials-handling operations may be calculated by substituting into the 

equation appropriate values for aggregate material moisture content and for anticipated wind 

speeds during the worst case averaging period, usually 24 hours. The treatment of dry conditions 

for Section 13.2.2, vehicle traffic, "Unpaved Roads", follows the methodology described in that 

section centering on parameter p. A separate set of nonclimatic correction parameters and 

source extent values corresponding to higher than normal storage pile activity also may be 

justified for the worst-case averaging period.  

13.2.4.4 Controls 12 "13 

Watering and the use of chemical wetting agents are the principal means for control of 

aggregate storage pile emissions. Enclosure or covering of inactive piles to reduce wind erosion 

can also reduce emissions. Watering is useful mainly to reduce emissions from vehicle traffic in 

the storage pile area. Watering of the storage piles themselves typically has only a very temporary 

slight effect on total emissions. A much more effective technique is to apply chemical agents 

(such as surfactants) that permit more extensive wetting. Continuous chemical treating of 

material loaded onto piles, coupled with watering or treatment of roadways, can reduce total 

particulate emissions from aggregate storage operations by up to 90 percent. 12 

References For Section 13.2.4 

1. C. Cowherd, Jr., et al., Development Of Emission Factors For Fugitive Dust Sources, 

EPA-450/3-74-037, U. S. Environmental Protection Agency, Research Triangle Park, NC, 

June 1974.  

2. R. Bohn, et aL, Fugitive Emissions From Integrated Iron And Steel Plants, 

EPA-600/2-78-050, U. S. Environmental Protection Agency, Cincinnati, OH, March 1978.  

3. C. Cowherd, Jr., et al., Iron And Steel Plant Open Dust Source Fugitive Emission 

Evaluation, EPA-600/2-79-103, U. S. Environmental Protection Agency, Cincinnati, OH, 

May 1979.  

4. Evaluation Of Open Dust Sources In The Vicinity Of Buffalo, New York, EPA Contract 

No. 68-02-2545, Midwest Research Institute, Kansas City, MO, March 1979.
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5. C. Cowherd, Jr., and T. Cuscino, Jr., Fugitive Emissions Evaluation, MRI-4343-L, Midwest 
Research Institute, Kansas City, MO, February 1977.  

6. T. Cuscino, Jr., et aL, Taconite Mining Fugitive Emissions Study, Minnesota Pollution 
Control Agency, Roseville, MN, June 1979.  

7. Improved Emission Factors For Fugitive Dust From Western Surface Coal Mining Sources, 
2 Volumes, EPA Contract No. 68-03-2924, PEDCo Environmental, Kansas City, MO, and 
Midwest Research Institute, Kansas City, MO, July 1981.  

8. Determination Of Fugitive Coal Dust Emissions From Rotary Railcar Dumping TRC, 
Hartford, CT, May 1984.  

9. PM-10 Emission Inventory Of Landfills In the Lake Calumet Area, EPA Contract 
No. 68-02-3891, Midwest Research Institute, Kansas City, MO, September 1987.  

10. Chicago Area Particulate Matter Emission Inventory - Sampling And Analysis, EPA 
Contract No. 68-02-4395, Midwest Research Institute, Kansas City, MO, May 1988.  

11. Update Of Fugitive Dust Emission Factors In AP-42 Section 11.2, EPA Contract 
No. 68-02-3891, Midwest Research Institute, Kansas City, MO, July 1987.  

12. G. A. Jutze, et al., Investigation Of Fugitive Dust Sources Emissions And Control, 
EPA-450/3-74-036a, U. S. Environmental Protection Agency, Research Triangle Park, NC, 
June 1974.  

13. C. Cowherd, Jr., et al., Control Of Open Fugitive Dust Sources, EPA-450,3-88-008, 
U. S. Environmental Protection Agency, Research Triangle Park, NC, September 1988.
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APPENDIX M 

SOUND PRESSURE LEVEL CALCULATIONS
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Location/Avg. Measured Pieces of Equipment SPL (dB) I foot from SPL (dB) 10 SPL (dB) SPL (dB) Additive 

SPL (dB) - 2 Day Period @ 89 dB 2  Source feet from 30 feet 500 feet SPL (dB) 

Source from from @ Receptor 

I 
Source Source (500 feet) 

Plant Area Fcnce/69.8 1  2 92 72 62 38 69.8 

Top of Hil1/58.9 4 95 75 65 41 59 

Railroad Bed/56.0 2 92 72 62 38 56

1 Noise monitor malfuction on second day of testing (2/28/97).  
2 Average noise level of anticipated equipment.  

Backhoe SPL (avg.) = 88 dB 
Gradeall SPL (avg.) = 94 dB 
Truck SPL (avg.) = 85 dB 

Notes: 

SIlI. = Sound Pressure Level 
dB = Decibel(s)
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RISK ASSESSMENT

References utilized in the risk assessment performed for the Washington decommissioning are: 

a 1OCFR71; 

S10 CFR20.302; 

* SECY 81-576; 

* USNRC, 1997; 

* USEPA, 1993; 

* USEPA, 1988.  

This section presents an assessment of the potential radiological consequences (risks) posed by thoriated 

material at the Molycorp facility in Washington, Pennsylvania, as it is today, and during and following 

cmpletion of the_proposed remediation alternatives. Radiological doses to a maximally exposed 

hypothetical individual (resident farmer) are estimated at selected times for up to 1000 years from both 

direct and indirect exposure pathways using the RESRAD dose assessment code. Estimates of radon in 

growth from the decay of thorium-232 were also made for this same 1000 year period. The Microshield 

code published by Grove Engineering was used to determine the potential risks imposed by the slag-pile 

located on the site south of Caldwell Avenue.  

The terms resident farmer and industrial worker are referenced in this section. A resident farmer is a 

hypothetical person who comes to live on the site and builds a home. This person maintains a small farm 

and obtains drinking water from a well, on the facility. Water from this well is used to water crops and 

livestock. The crops and livestock on the site are consumed by the farmer. The farmer also catches fish in 

the nearby stream and consumes them. The farmer is assumed to be totally self-sufficient. An industrial 

worker is defined as a site employee who, depending on his/her job function, spends a percentage of his/her 

day in-doors and the remainder out-doors. The industrial worker is assumed not to drink water from the 

site nor consume foodstuffs grown on the site.  

The results of these analyses indicate which of the pathways is significant: provide an assessment of the 

potential radiological consequences if no action is taken to remediate the site: and establish a baseline for 
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the determination of potential exposure scenarios, cleanup criteria, and soil guidelines for decontaminating 

and decommissioning (D&D) the site.  

Potential radiological impacts were estimated using the RESRAD code, developed by the United States 

Department of Energy (DOE) for assessing the impacts of residual radioactive soil contamination following 

decontamination of sites in their Formerly Utilized Sites Remedial Action Program (FUSRAP). The 

volume and concentration of contaminated materials were estimated from site characterization data 

provided in the Site Characterization Report. Other site specific and locale specific data were obtained 

from various Molycorp documents and permits, and various departments of the Commonwealth of 

Pennsylvania.  

1.0 ALTERNATIVES CONSIDERED 

Molycorp, Inc. is considering three remediation alternatives for the thoriated materials contained on the site 

at Washington, PA. These alternatives include the following: 

1) On-site storage in an engineered cell (three location options) 

2) Off-site disposal at an NRC licensed commercial facility 

3) No-Action 

The present analysis examines the dose impacts/risks associated with the implementation of these 

alternatives. Each of the alternatives and exposure scenarios are discussed for each area of the property 

and the thorium slag-pile. The thorium slag pile is treated as a separate case and is discussed in Section 

2.2.  

1.1 ON-SITE MANAGEMENT ALTERNATIVE 

Molycorp is proposing to construct a permanent on-site storage cell (Alternative 1) to store thoriated slag 

and soil generated during remediation at its Washington and York, Pennsylvania facilities. The following 

three on-site options are proposed for the permanent cell location: 

Option 1: Hilltop Area 
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Option 2: Open Storage Area 

Option 3: Railroad Bed Area 

The total estimated volume of thoriated material to be stored in the on-site cell ranges from 50,000 to 

62,000 yd3. A volume of 60,000 yd3 was used in this analysis.  

1.2 OFF-SITE MANAGEMENT ALTERNATIVE 

Under the off-site management alternative, radioactive contamination greater than 30 pCi/g would be 

removed from the facility, packaged, transported, and disposed of at an NRC approved, licensed 

commercial storage facility. However, Envirocare of Utah, Inc., near Clive, Utah was chosen for use in 

this risk assessment because of its remote location. The York material, as well as the materials in the 

rolloffs from previous removal actions, would be included in this alternative. The excavated areas would 

be returned to grade using clean fill. then seeded and mulched for erosion control.  

1.3 NO-ACTION ALTERNATIVE 

For the no-action alternative, it is assumed that contamination remains in its current condition without any 

further action, i.e., all contamination at the site is in its pre-characterization state. This no-action 

alternative would not comply with NRC's requirements under the Atomic Energy Act nor would it meet the 

interests of the public, Molycorp, or Commonwealth of Pennsylvania. As stated previously (section 4), this 

alternative is a baseline to which alternative actions are compared.  

2.0 METHODOLOGY 

The present dose assessment of the Molycorp facility has been performed based on site conditions as they 

existed prior to the impoundment removal action in the northwestern portion of the site and the Findlay 

removal action along the boundary between Molycorp and Findlay's properties in the northern portion of 

the site.  

This risk assessment presents the potential radiological consequences (risks) posed by thoriated material at 

the Molycorp facility in Washington. Pennsylvania. Three general factors are important in assessing these 

potential consequences: 
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1) The time periods considered; 

2) The degree of land use control; and 

3) The location and class of potential human receptors.  

2.1 SECTOR ANALYSIS 

Consistent with a recommendation by the NRC, the contaminated portions of the facility were modeled 

separately rather than as one contiguous 17 acre unit. These portions include: 

"* the northern sector, consisting of the area adjacent to the Findlay property, the area west of the 

cooling tower and the impoundment area, 

"* the southern sector, encompassing those areas south of Caldwell Avenue excluding the thorium 

slag pile (slag-pile); 

"* the slag-pile; and 

"* the area beneath the slag-pile 

Gamma-logging and borehole data from the Site Characterization Report were used to methodically review 

and estimate the depth and extent of contamination in each area. The data was analyzed borehole-by

borehole and sample-by-sample to determine the average concentration, the average depth of 

contamination, and the area and volume of contamination for material with concentrations greater than 

background (1-2 pCi/g) and greater than 30 pCi/g. The data are summarized in Table 1. The "Alternative 

Volume" listed in Table 1 refers to the volume of slag that would remain in place after remediation, i.e.  

soil and slag with a concentration above 1-2 pCi/g but less than 30 pCi/g. The 30 pCi/g concentration is 

used as the demarcation value because all areas with concentrations above this value will be removed.- 'f 

In this assessment, three time periods are considered: (1) the present, reflecting the facility as it is today, (2) 

during the proposed remedial actions, and (3) following the completion of the proposed remedial actions.  

The analysis was performed for a 1,000 year period. Where possible, site specific parameters from the Site 

Characterization Report were used in the calculations. In the absence of site specific data, a parameter 
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TABLE I 
WASHINGTON SITE AREA SECTOR DATA

Average Depth 

Volume (ft3) Area (ft2) of Average 
Contaminated Concentration 

Sector Layer (ft) (pCi/g) 

>Bkgd >30 Alternative >Bkgd >30 >Bkgd >30 >Bkgd >30 

Volume 
(>Bkgd-<30) 

NORTHERN SECTOR 5.41E+05 3.96E+05 1.45E+05 6.34E+04 6.34E+04 8.5 4.5 35 61 

SOUTHERN SECTOR 4.53E+05 2.13E+05 2.398E+05 6.56E+04 6.56E+04 8.0 5.0 37 81 

SLAG PILE N/A 7.5E+05 N/A N/A 3.2E+04 N/A N/A 1250w 1250 

BENEATH SLAG PILE 2.24E+05 1.6E+05 6.4E+04 3.2E+04 3.2E+04 7.0 5.0 37 81

Revision: 0 
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value was selected from the reference literature based on site specific geologic and hydrologic 

characteristics (e.g., soil porosity, pH. etc.).  

The Molycorp facility has been, and will likely continue to be controlled for use as industrial property in 

the future. Control of the facility as industrial property restricts access by the general public. General 

public access is limited by facility fencing. The potential nearest residential receptors are identified as 

those living in the nearest residential dwelling. Under the above assumptions, facility personnel (industrial 

workers) would also be evaluated as potential receptors. These potential receptors are used in evaluating 

the potential radiological consequences under the current conditions, during remediation periods, and post

remediation periods for the facility under controlled land use.  

In order to establish a base case for the present analysis, uncontrolled use of the Molycorp facility is 

evaluated using a hypothetical receptor (resident farmer) for the present and post-remediation time periods.  

It is assumed that the resident farmer receptor lives on the facility, obtains drinking water from a well on 

the facility, and obtains all food (meat and produce) from the land of the facility. In effect, the resident 

farmer is totally self-sufficient. The residential farmer receptor is used in evaluating the maximum 

potential radiological consequences under the current conditions, during remediation periods and post

remediation periods for the facility under this unlikely, scenario.  

RESRAD analysis was performed for each sector for each of two cases, "No-Action" and "Residual 

(Remediated)", and for two distinct scenarios, "Resident Farmer" and "Industrial" (Table 2). These 

calculations were based on an average contaminated zone thickness of five (5) feet for concentrations 

greater than 30 pCi/g. Additionally. it was assumed that all contaminated material with a concentration V 

exceeding 30 pCi/g would be removed and the site returned to grade. The calculations were performed in 

two stages. Initially, the total volume of unconsolidated material with a concentration exceeding 

background was used to determine the maximum dose and its time of occurrence for both the resident 

farmer and industrial scenarios. Calculations for these scenarios were repeated using the alternative 

volume and the depth of clean fill required to return the site to grade. The subject calculations were 

repeated for each sector and the area beneath the slag pile.  

While results from the No-Action alternative employing the resident farmer scenario were determined, they 

are significant only as a bounding (worst case scenario) case for the subject analysis. The most plausible 
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TABLE 2 
SUMMARY SITE AREA SECTOR DOSE

Revision: 0 
Molycorp. Inc. 

4/30/97 
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RESIDENT FARMER SCENARIO INDUSTRIAL SCENARIO 

SECTOR NO ACTION RESIDUAL NO ACTION RESIDUAL 

DOSE YEAR DOSE YEAR DOSE YEAR DOSE q YEAR 

(mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr) 

NORTHERN 1.156E+03 100.00 2.499E+02 1000 5.079E+02 100.00 2.562E+00 1000 

SOUTHERN 1.221E+03 96.90 2.418E+02 1000 5.367E+02 97.50 2.520E+00 1000 

BENEATH SLAG PILE 1.216E+03 95.60 2.418E+02 1000 5.321E+02 97.30 2.520E+00 1000



and appropriate scenario for the Molycorp facility based on its history, present, and projected future use, is 

the industrial scenario.  

2.2 THORIUM SLAG PILE ANALYSIS 

The slag pile is a mound of soil and slag covered with clean soil and vegetation. It is about 200 feet long 

by 70 feet wide and 20 feet high. The slag-pile was modeled as a rectangular volume source using the 

Microshield-4 code published by Grove Engineering. The area occupied by the pile was estimated to be 

32,000 ft2 with a volume of 270,000 ft3. A density of 2.85 g/cm 3 was used for the soil/slag mixture (1.6 

g/cm3 for thorium slag) in determining the contribution from each of the constituents of the slag material as 

detailed in the Site Characterization Report. Based on these parameters and an average pile concentration 

of 1250 pCi/g, the activity of the slag pile was determined to be 15 curies. This activity is about the same 

as that reported by RSA (12.7 curies) in its May 1975 site analysis report.  

Calculations were performed for receptors located at various distances from the side/center and end/center 

of the slag pile. The receptor locations ranged from ten feet from the edge of the pile at an elevation of 3.3 

feet out to five thousand feet. The purpose of the various receptor orientations was to determine the 

directional dose-impact of the slag-pile on-site as well as at the site boundary.  

2.3 CONTRIBUTION FROM RADON 

The release of radon-220 into the atmosphere due to the decay of radium-224 (assumed in secular 

equilibrium with the thorium-232) is a two-step process. Initially, radium decays to gaseous radon in those 

grains of slag containing thorium. A portion of the gas remains "fixed" in the grain of the material, i.e., 

diffusion out of the grain is extremely low with a diffusion coefficient on the order of lxl0" cm2/sec (see 

Section 5.1.3 of the Site Characterization Report for details). In the second step, some of the gas does 

however penetrate the capillaries, microfisures and pores of the slag and enters the air or water in the 

interstitial pore space of the slag/soil material. The emanation coefficient (E) is defined as a fraction of 

radon which escapes the mineral grain in which it is formed and is free to diffuse through the bulk medium.  

The emanation coefficient is therefore the escape to production ratio. That which escapes diffuses into the 

interstitial spaces of the material very quickly. As the radon diffuses upward towards the surface, the 

atoms decay. Those surviving reach the surface and escape to the atmosphere.  
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The thoriated slag from the Washington facility can potentially generate radon gas (radon-220 or thoron) as 

a result of the decay of thorium. Globally, the mean effective dose equivalent due to radon-220 daughters 

is estimated to be 20 mrem/yr. RESRAD calculations of radon were performed for the most conservative 

case: the No-Action Alternative. The radon doses for the southern sector, northern sector, and beneath the 

slag pile were calculated as 12, 11, and 8 mrem/yr respectively.  

2.4 Kd SENSITIVITY ANALYSIS 

A sensitivity analysis of the thorium-232 distribution coefficient (Kd) was performed. The distribution 

coefficient is important because it is an indicator of the rate at which thorium could move in the soil if it 

were released from the slag. The Kd for thorium-232 may vary over several orders of magnitude depending 

on soil characteristics and other site specific parameters. Based on the Washington site soil porosity., pI-I, 

type, etc. as detailed in the Site Characterization Report and a review of the reference literature (Bases and 

Sharp, 1983, Isherwood, 1981, and Nuclear Safety Association, 1980) a value of 60,000 cm3/g was 

selected as the Kd for thorium for the present analysis.  

For the sensitivity analysis, the Kd value was allowed to vary from 60,000 cm3/g down to 6 cm3/g and the 

corresponding dose calculated. Between 60,000 and 600 cm3/g the dose varied by less than 20%. At 60 

cm3/g the dose decreased by 86%, from 2.56 mrem/yr to 0.28 mrem/yr. The reduction in the dose at 6 

cm3/g was even more dramatic, decreasing by almost 100% (99.94) from a dose of 2.56 mrem/yr to a dose 

of 1.8E-04 mrem/yvr. These results demonstrate that the distribution coefficient may have a significant 

impact on the dose and should be selectqd carefully.  

Based on the Washington site soil characteristics and the reference data, the site specific Kd is more likely 

to be in the 6,000 to 60,000 range than the 6-60 cm3/g range. Results of the sensitivity analysis are 

contained in Table 3.  
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TABLE 3 
DISTRIBUTION COEFFICIENT SENSITIVITY ANALYSIS

Th-232 Radium-228 Maximum Dose Year of Case Scenario Delta 

Kd Kd (mrem/yr) Maximum (%) 

(cm3jg) (cm 3/g) Dose 

60,000 70 2.56 1000 Residual Industrial 

6,000 70 2.51 1000 Residual Industrial 1.88 

600 70 2.06 1000 Residual Industrial 18.00 

60 70 0.28 1000 Residual Industrial 86.41 

6 70 1.77E-04 25 Residual Industrial 99.94

Molycorp. hic. Revision: 0 

Environmental Report 4/28/97 

67861-04-C 
N-7a



3.0 RESULTS

Results of the analyses for the alternatives are contained in this section. The results demonstrate that the 

most significant contribution to the total dose comes from the decay products of thorium-232. Thorium

/ 232 and its decay products are assumed in secular equilibrium for calculations of the total dose.  

The slag-pile was treated as a separate case and assessed using the Microshield-4 code. It was assumed 

that the entire slag-pile would be removed as a first priority, consequently, no other remediation schemes 

were considered for the slag pile. Section 3.1 contains a detailed discussion of the slag pile analysis and 

Table 4 contains the results of that analysis.  

3.1 SLAG PILE RESULTS 

The potential maximum dose to a receptor located at the side/center of the slag-pile is 2.13E-01 mrem/year 

at a distance of ten feet. The approximate distance to the current fence line is twenty feet. The potential 

maximum dose is 1.3 1E-0I mrem/yr at twenty feet. The dose at two hundred feet is 4.49E-03 mrem/yr and 

at five hundred feet (nearest residence) is 3.07E-04 mrem/yr. The doses at one thousand feet and five 

thousand feet are 1.26E-05 and 1.46E-14 mrem/yr, respectively.  

The potential maximum dose to a receptor located at the end/center orientation of the slag-pile is 4.74E-02 

mrem/yr at a distance of ten feet. The maximum doses to receptors at distances of 20 feet, 200 feet, 500 

feet. 1,000 feet, and 5,000 feet are 3.48E-02, 7.29E-04, 3.87E-05, 1.32E-06 and 1.07E-15 mrem/yr 

respectively.  

3.2 ON-SITE MANAGEMENT ALTERNATIVE 

The risks associated with disposal Option 1 (the Hilltop Area) and Option 3 (Railroad Bed Area) are 

essentially those posed by normal construction (slips, trips, falls, etc.) because there is no contaminated 

material in this area to be removed prior to storage cell construction. The primary radiation risks will be 

those associated with the excavating, hauling and placing (rolling packing, grading, etc.) of the thoriated 

material. These activities will be performed by workers who are required to be trained in the proper 

handling of radioactive materials. Additionally, the site specific health and safety plan (HASP) will 
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TABLE 4 
Dosage With Respect to Distance from Slag Pile 

(1 meter aboveground) 

End/Center Side/Center 

Distance Dose (mrem/hr) Dose (mrem/yr) Dose (mrem/hr) Dose (mremn/yr) 

10 5.412E-06 4.74E-02 2.433E-05 2.13E-01 

20 3.970E-06 3.48E-02 1.500E-05 1.31E-01 

30 2.895E-06 2.54E-02 1.021E-052 8.94E-02 

40 2.102E-06 1.84E-02 7.495E-06 6.57E-02 

50 1.544E-06 1.35E-02 5.753E-06 5.04E-02 

60 1.154E-06 1.01E-02 4.542E-06 3.98E-02 

70 8.806E-07 7.71E-03 3.658E-06 3.20E-02 

80 6.846E-07 6.OOE-03 2.992E-06 2.62E-02 

90 5.415E-07 4.74E-03 2.477E-06 2.17E-02 

100 4.350E-07 3.8 IE-03 2.073E-06 1.82E-02 

200 8.319E-08 7.29E-04 5.121E-07 4.49E-03 

300 2.598E-08 2.28E-04 1.801E-07 1.58E-03 

400 1.009E-08 8.84E-05 7.549E-08 6.6 IE-04 

500 4.42 1E-09 3.87E-05 3.502E-08 3.07E-04 

600 2.083E-09 1.82E-05 1.737E-08 1.52E-04 

700 1.031E-09 9.03E-06 8.987E-09 7.87E-05 

800 5.295E-10 4.64E-06 4.777E-09 4.18E-05 

900 2.796E-10 2.45E-06 2.598E-09 2.28E-05 

1000 1.509E-10 1.32E-06 1.442E-09 1.26E-05 

2000 5.536E-13 4.85E-09 6.291E-12 5.5 1E-08 

3000 3.018E-15 2.64E-11 3.737E-14 3.27E-10 

4000 1.868E-17 1.64E-13 2.488E-16 2.14E- 12 

5000 1.225E-19 1.07E-15 1.665E-18 1.46E-14
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address precautions to ensure that worker exposure is kept to a minimum by strict adherence to as low as 

reasonably achievable (ALARA) procedures.  

Based on a total volume of 60,000 yd3 of material to be excavated with an average concentration of 80 

pCi/g, it is estimated that it would require 4,285 truck loads (assuming 14 yd3 truck) to remove the 

material. The activities assumed to effect remediation are: excavating, loading, hauling, unloading, and 

grading. It is assumed that the excavator will also perform the loading and that the trucker or hauler will 

also perform unloading. It is assumed that the excavating and loading activities will require 30 minutes 

each. The hauling, unloading and grading activities will require 15 minutes each. Thus, the total time 

required from excavation to grading per truck load is 1.75 hours. The total number of hours required to 

excavate and load is 4,285; to haul and unload is 2,143 hours; and to grade this material is 1,072 hours.  

The corresponding doses for each activity are presented in Table 5. The risks associated with the 

implementation of disposal Option 3 are similar to those just discussed.  

The risk associated with implementation of disposal Option 2 are also similar to the above with the 

exception that the direct dose would be greater owing to the fact that a volume of contaminated material, 

approximately 8,000 yd3, would first have to be removed in order to construct the cell. Thus the amount of 

time that the worker is in contact with contaminated material would increase, hence the larger dose. Table 

8 lists the potential doses for each activity.  

Construction of the cell will involve the installation of a liner system followed by the placement of the 

thoriated material. The thoriated material will be installed in the cell in a series of lifts (i.e., each layer of 

waste material will be graded, rolled jand compacted to exact specifications) until all of the thoriated 

material has been placed. After the thoriated material has been placed, a cap will be installed consisting of 

geosynthetic materials, a "biotic layer", cover soil (clean fill), and topsoil. Finally, the entire cell area will 

be seeded and mulched. The cap serves multiple functions. It serves to minimize erosion and water 

infiltration and prevents disturbance by burrowing animals and the inadvertent intruder. By deign the 

thoriated material will not be closer than three (3) feet from the surface.  

Couple this with the fact that one foot of soil normally reduces the dose by a factor of 10, two feet by a 

factor of 10.0, etc. (Schaiger, 1974) then one would not expect a receptor standing on or in close proximity 

to the cell to experience any dose. The dose in pR/hr on the surface of an infinte half space can be 
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TABLE 5 
OPTIONS 1 and 3 

(Hilltop and Railroad Areas) 

Receptor Dose from Exposure Pathway (mrem) Total Dose 

Direct Inhalation Soil 
Ingestion 

Excavator 1205 49.9 2.83 1,258.0 

Hauler 603 25.1 11.41 629.1 

Grader 327 12.5 0.72 339.9 

OPTION 2 
(Storage Area) 

Receptor Dose from Exposure Pathwayr (mrem) Total Dose 

Direct Inhalation Soil 
Ingestion 

Excavator 1366 56.5 3.20 1,425.7 

Hauler 683 28.4 1.60 713.0 

Grader 370 14.2 0.82 385.0
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estimated as 2.5 times the concentration of radium in pCi/g (Schaiger, 1974). As each foot of soil/slag also 

attenuates the exposure on the surface by a factor of ten, only the near surface thoriated material 

contributes significantly to surficial dose.  

For the Storage Area option, consider first the exposure at surface "a", as illustrated in Figure 1, which is 

2.5 times 81 pCi/g or 203 p.IR/hr. At surface "b" this exposure is reduced by 10'0 (a factor often for the 

first foot of thoriated material, 100 for the second foot, 1,000 for the third foot, and so on.) Therefore, the 

contribution of the exposure at surface "a" by the exposure of surface "b" is 2.03E-I0 PR/hr or, for all 

practical purposes, zero.  

.Theexposure at surface "b" due to the 28 pCi/g is 2.5 times 28 p(i/,g or 70 PRh._Nearlyq all of this dose 

is due to the first two feet of thoriated maxerial. again due to self shielding. This is in addition to the 8 

1±R/hr background dose in the area. As previously noted, one foot of clean soil placed on top of surface "b" 

will reduce the contribution to 7 p.R/hr, two feet will reduce it to 0.7 p.R/hr, and three feet to 0.07 p.R/hr.  

Consequently, an individual standing at the surface of the covered thoriated material will receive only a 

background dose for a cover of three feet or greater.  

In the Railroad Area option, only two feet of 28 pCi/g material covers the 81 pCi/g material (see Figure 2).  

At surface "a" the exposure due to 81 pCi/g thoriated material is 203 p.R/hr (2.5 x 81 pCi/g). At surface 

"b" this exposure is reduced to 2 p.R/hr due to the shielding effect of the two feet of 28 pCi/g material. The 

exposure at surface "b" from the 28 pCi/g material is 70 gR/hr (2.5 x 28 pCi/g). The total exposure at "b" 

is then 72 gR/hr (70g.R/hr + 2 p.R/hr). This will be reduced to 7.2 pgR/hr with one foot of soil cover, to 

0.72 p.R/hr with two feet of soil, and 0.072 p.R/hr with three feet of soil. Therefore, a person standing on 

the surface of the thoriated material with three feet or more of natural soil cover would receive only 

background exposure.  

In both the Railroad Area example and the Storage Area example, only two feet of soil covering has been 

taken into account for calculations. This conservative approach did not include the biotic material nor the 

other liners discussed as part of the cap for the proposed cell construction.  
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STORAGE AREA OPTIONS SCHEMATICS

b 

a

FIGURE I 

Thoriated Material Placement for Open Storage Option

FIGURE 2

Thoriated Material Placement For Railroad Option
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The Fill Area option is estimated to have five feet of thoriated material containing 28 pCi/g covering the 

material containing 81 pCi/g. Total exposure for this option would be greater than that at the surface of 

the Storage Area option, 0.70 .R/hr, but less than that for the Railroad Area option, 0.72 4R/hr.  

During site remediation, controls will be in place to eliminate potential exposures to the casual observer at 

the fence line and the closest nearby resident. Unlike the thorium slag-pile which is above ground, the 

thoriated material in question for the majority of the site is below ground. Thus the individual receiving the 

maximum dose is the occupational worker. Previous analysis has already shown that the hourly dose 

received by the occupational worker is very small (determined by assuming that the worker is standing on 

the material). Thus the maximum potential dose(s) received by any casual receptor at the fence line or the 

closest nearby resident, will be a small fl-action of the potential direct dose received by the occupational 

worker. The subject dose(s) at these locations will be bounded by the dose(s) received by these receptors 

from the thorium slag-pile.  

3.3 DISPOSAL AT AN NRC APPROVED, LICENCED COMMERCIAL FACILITY 

The risks associated with this alternative are primarily those incurred by workers as the site is being 

remediated. Thus, the hours required for excavating and loading the material will be similar to those 

discussed above. The direct dose to the driver will be bounded by the requirements of 10 CFR 71 which 

require that the dose at 1 meter from the side center of the truck not exceed 2 mR/hr. The primary 

exposure pathway %-ill be that from direct exposure to the contaminated material, and the doses realized 

will be directly reflective of the concentration of material being handled and the length of time that the 

worker is in contact with the material. For the most part. the radiation risks associated with this alternative 

will be most similar to those for disposal Options I and 3. As previously stated, these activities will be 

performed by workers who are trained in the proper handling of radioactive materials and the site specific 

health and safety plan will be in place to ensure that worker exposure(s) are minimized.  

3.4 NO-ACTION MANAGEMENT ALTERNATIVE 

For the no-action alternative, the maximum annual dose for the resident farmer scenario is about 1.2 rem 

for each of the sectors and occurs around year 100. The resident farmer lives on-site in the shadow of the 

slag pile for this case. The maximum annual dose for the no-action industrial scenario is about 
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530 millirem for each sector and occurs at year 100. For comparison, the maximum dose for the residual 

or remediated case for the resident farmer scenario is about 250 mrem/yr for each sector and occurs at year 

1.000. The maximum dose for the industrial scenario for each sector is about 2.5 mrem/yr and occurs at 

year 1,000. The summary results for all sectors are presented in Table 2. Detailed results for each sector 

are presented in Tables 6 to 8.  

3.5 TRANSPORTATION RISK ANALYSIS 

Transportation risks for the transport of the waste material from the Molycorp site in Washington, PA to 

the Envirocare facility near Clive. Utah were determined using the RADTRAN-4 Computer code. The 

analysis was performed under the assumption that the waste material would be contained in B-25 boxes,.  

It was also assumed that transport would be incident-free (no accidents) using RADTRAN-4 defaults, with 

the exception that the actual population distribution from Washington, PA to the Envirocare facility was 

used.  

Method 

Initially, the Microshield-4 code (MSHLD4) was used to determine the dose to a receptor on the exterior of 

a B-25 container assuming a I pCi/g concentration. This value was subsequently used to determine the 

source terms for the slag-pile. Wasoington site and York waste materials (305E-01, 1.92E-02, and 

7.3 IE-03 mrem/hr, respectively).  

Next, based on the total volume of waste material associated with the slag-pile, Washington site and York 

waste materials, the number of waste packages for each source was determined, for input into the code. It 

was assumed that each package contained 3 yd' of waste material. The unit dose in person-rem for each of 

four receptors was subsequently determined. The "Crew" dose is the collective dose to two drivers. The 

"Off-Link" dose is the collective dose to the population living along the transportation route. The "On

Line" dose is the collective dose to people in cars traveling near the truck. The "Stops" dose is the 

collective dose to people who are exposed at truck stops. The Maximum Individual dose is the dose in rem, 
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TABLE 6 
NORTHERN SECTOR

RESIDENT FARMER SCENARIO INDUSTRIAL SCENARIO 

NO ACTION RESIDUAL NO ACTION RESIDUAL 
PATHWAY MAX DOSE * YEAR: MAX DOSE * YEAR: MAX DOSE @ YEAR: MAX DOSE * YEAR: 

97.8 1000 100 1000 
DOSE % DOSE % DOSE % DOSE % 

(mrem/yr) (mremnyr) (mrem/yr) (mrem/yr) 
External Gamma 4.457E+02 38.55 2.562E+00 1.05 4.457E+02 87.77 2.562E+00 100.00 

Inhalation (wv/o radon) 4.870E+01 4.11 0.OOOE+00 0.00 4.866E+01 9.58 0.OOOE+00 0.00 

Plant Ingestion 6.247E+02 54.03 2.353E+02 96.05 SUPPRESSED 0.00 SUPPRESSED 0.00 

Meat Ingestion 1.306E+01 1.13 3.967E+00 1.62 SUPPRESSED 0.00 SUPPRESSED 0.00 

Milk Ingcstion !.028E+-01 0.89 3.137E+00 1.28 SUPPRESSED 0.00 SUPPRESSED 0.00 

Aquatic Foods 0.000E+00 0.00 0.OOOE+00 0.00 SUPPRESSED 0.00 SUPPRESSED 0.00 

Drinking Water 0.OOOE+00 0.00 0.OOOE+00 0.00 0.00E+00 0.00 0.OOOE+00 0.00 

Soil Ingestion 2.723E+00 0.24 0.OOOE+00 0.00 2.723E+00 0.54 0.000E+00 0.00 

Radon 1.094E+01 0.95 0.OOOE+00 0.00 1.074E+0 1 2.11 0.000E+00 0.00 

TOTAL 1.156E+03 100.00 2.499E+02 100.00 5.079E+02 100.00 2.562E+00 100.00
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TABLE 7 
SOUTHERN SECTOR

RESIDENT FARMER SCENARIO INDUSTRIAL SCENARIO 

NO ACTION RESIDUAL NO ACTION RESIDUAL 

PATHWAY MAX DOSE @ YEAR: MAX DOSE @ YEAR: MAX DOSE @ YEAR: MAX DOSE @ YEAR: 

96.9 1000 97.5 100 

DOSE % DOSE % DOSE % DOSE % 

(mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr) 

External Gamma 4.705E+02 38.54 2.520E+00 1.04 4.705E+02 87.68 2.52E+00 100.00 

Inhalation (w/o radon) 5.150E+01 4.22 0.OOOE+00 0.00 5.150E+01 9.60 0.OOOE+00 0.00 

Plant Ingestion 6.595E+02 54.02 2.323E+02 96.06 SUPPRESSED 0.00 SUPPRESSED 0.00 

Meat Ingestion 1.379E+01 1.13 3.915E+00 1.62 SUPPRESSED 0.00 SUPPRESSED 0.00 

Milk Ingestion 1.086E+01 0.89 3.096E+00 1.28 SUPPRESSED 0.00 SUPPRESSED 0.00 

Aquatic Foods 0.OOOE+00 0.00 0.OOOE+00 0.00 SUPPRESSED 0.00 SUPPRESSED 0.00 

Drinking Water 0.000E+00 0.00 0.000E+00 0.00 0.OOE+00 0.00 0.OOOE+00 0.00 

Soil Ingestion 2.877E+00 0.24 0.000E+00 0.00 2.877E+00 0.54 0.OOOE+00 0.00 

Radon 1.176E+01 0.96 0.000E+00 0.00 1.176E+01 2.19 0.OOOE+00 0.00 

TOTAL 1.221E+03 100.00 2.418E+02 100.00 5.367E+02 100.00 2.520E+00 100.00
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TABLE 8 
BENEATH SLAG PILE SECTOR

RESIDENT FARMER SCENARIO INDUSTRIAL SCENARIO 

NO ACTION RESIDUAL NO ACTION RESIDUAL 

PATHWAY MAX DOSE @ YEAR: MAX DOSE @ YEAR: MAX DOSE @ YEAR: MAX DOSE @ YEAR: 

95.9 1000 97.3 100 
DOSE % DOSE % DOSE % DOSE % 

(mremnyr) (mrem/yr) (mrem/yr) (mrem/yr) 

External Gamma 4.705E+02 38.69 2.520E+00 1.04 4.705E+02 88.43 2.520E+00 100.00 

Inhalation (w/o radon) 5.069+E+01 4.17 0.OOOE+00 0.00 5.069E+01 9.53 0.OOOE+00 0.00 

Plant Ingestion 6.595E+02 54.22 2.323E+02 96.06 SUPPRESSED 0.00 SUPPRESSED 0.00 

Meat Ingestion 1.379E+01 1.13 3.915E+00 1.62 SUPPRESSED 0.00 SUPPRESSED 0.00 

Milk Ingestion 1.086E+01 0.89 3.096E+00 1.28 SUPPRESSED 0.00 SUPPRESSED 0.00 

Aquatic Foods 0.000E+00 0.00 0.000E+00 0.00 SUPPRESSED 0.00 SUPPRESSED 0.00 

Drinking Water 0.000E+00 0.00 0.OOOE+00 0.00 0.000E+00 0.00 0.000E+00 0.00 

Soil Ingestion 2.877E+00 0.24 0.OOOE+00 0.00 2.877E+00 0.54 .0003E+00 0.00 

Radon 8.004E+00 0.66 0.OOOE+00 0.00 8.004E+00 1.50 0.OOOE+00 0.00 

TOTAL 1.216E+03 100.00 2.418E+02 100.00 5.321E+02 100.00 2.520E+00 100.00
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to the highest exposed individual (from Off-Link. On-Line, and Stops). Finally, the total exposure for each 

dose category was determined by summing the results for the three source terms.  

Results 

The results demonstrate that the transport of the waste material from Washington, PA to Envirocare will 

have little radiological impact upon the public. The total collective dose to the crew for the totality of 

shipment of the 25,000 waste packages is about 25 rein. The occupational limit for workers is 5 rem/yr.  

On that basis and on the basis of the number of trips that have to be made, and in concert with ALARA 

principles, many drivers would be used for the transport of the waste material. The total collective dose to 

a person living along the transport route is 1.38E-0 1 person-rem. The total collective dose received by a 

receptor in an automobile traveling alongside the truck is 1.30 person-rem. For the casual observer 

walking by the truck while it is parked at a truck stop, the total collective dose is about 12 person-rem.  

Finally, the maximum total individual dose from all sources is 1.07E-05 rem. Details of the calculations 

are presented in Table 9.  

RADTRAN-4 also estimates the radiation exposure of people in the vicinity of an accidental release of 

radioactive material by assuming that the released material is carried through air. The code employs a 

simple air dispersion model to determine how much radioactive material is breathed in by people or is 

deposited on the ground in the surrounding area. The model assumes that all the material carried by the 

vehicle is available to be released. For example, in the event of a truck accident- the material from all 

packages would be available for release. The user tells the code what fraction of the material is released.  

The release fractions used for this analysis are consistent with those used for transporting soil-like material 

for other RADTRAN analyses. The dose value itself is a function of the probability of occurrence for an 

accident in one of eight severity categories. That is the dose is not representative of a single accident, but 

rather a series of accidents of different probability and severity. The dose is an average of the eight 

accident severity categories.  

As can be seen from Table 10. all of the dose is contributed bv thorium-232 and thorium-228, ( the latter 

is in secular equilibrium with thorium 232).  
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TABLE 9 
MOLYCORP RADTRAN4 ANALYSIS

Molycorp RADTRAN Analysis 

Mficroshieid for B-25, assumin a I pCi/g Concentration is -2.44 E,04 mR/hr.  

Source Packages (3 Concentration Dose Rate 

yd 3 per stack) (pCi/g) (mR/hr) 

Washington 15,000 81 1.97E-02 

Washington, 3,333 1,250 3.05E-01 
Slag pileII 

York 1,667 30 7.3 1E-03 

Unit RADTRAN4 Results 
(person-rem) 

Crew (2 Off-Link On-Link Stops Maximum Individual 

persons) I (rem) 

1.92E-02 1.04E-04 9.83E-04 9.09E-03 8.09E-09 

Source Collective Dose, person-rem Max. Ind. Dose, rem 

Washington 5.67E+00 3.07E-02 2.90E-01 2.69E+00 2.39E-06 

Washington, 1.95E+01 1.06E-01 9.99E-01 9.24E+00 8.22E-06 

Slag pile 

York 2.34E-01 1.27E-03 1.20E-02 1.11E-01 9.86E-08 

Total 2.54E+01 1.38E-01 1.30E+00 1.20E+01 1.07E-05
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TABLE 10

RADTRAN-4 TRANSPORTATION ACCIDENT ANALYSIS 

Source Type Accident Dose, person-rem Key Radionuclide 
Contributions 

Washington Slag Pile 0.143 Th-228 (13%), Th-232 (87%) 

Washington Soil 0.00171 Th-228 (13%), Th-232 (87%) 

York Soil 0.0416 Th-228 (13%), Th-232 (87%)
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4.0 SUMMARY AND DISCUSSION

In summary, the total effective dose equivalent for the hypothetical maximally exposed person under the 

no-action alternative (resident farmer scenario) is about 3.6 rem. This is a gross over conservatism that 

was obtained by adding the maximum exposures from each of the sectors and the slag pile to obtain a total 

site dose. In actuality, the site dose is most likely similar to that obtained for any one of the area sectors, 

1.2 rem/yr.  

For the no-action alternative industrial scenario, the total effective dose equivalent is about 1.6 rem for the 

site dose, using a similar method as that described above. The site dose from any individual sector would 

be approximately 0.5 rem/yr.  

The doses following site remediation for the resident farmer and industrial scenarios are 0.734 rem/yr and 

0.0076 rem/yr, respectively.  

The resident farmer scenario for the no-action case assumes that a house is built on-site in the shadow of 

the slag-pile, crops are being raised for consumption by a family that has moved onto the site. Moreover, 

the family has sunk a well on the edge of the property from which it obtains its drinking water and waters 

its crops and livestock. This scenario further assumes that the livestock raised on the site is consumed by 

the family, as well as fish caught from a nearby stream. The total of the exposures associated with each of 

these assumptions accounts for the dose to the maximally exposed individual for this scenario (i.e., the sum 

of external and internal exposures). The case at the Washington Facility is that the direct exposure 

components to the industrial worker receptor is the only one that is truly viable, and even for this most 

conservative case that value is about 450 mrem/yr.  

Finally, the exposure of any nearby residence is so small as not to be detectable by currently available 

technology and methods.  

5.0 ADVANTAGES AND DISADVANTAGES OF EVALUATED ALTERNATIVES 

Three alternative disposition methods were investigated leading to the decision to proceed with an on-site 

storage license application. These alternatives are: 

Molycorp, Inc. Revision: 0 
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"* On-site storage in an engineered storage cell (three proposed locations) 

"* Disposal at an NRC licensed existing commercial disposal facility 

"* No-Action 

The advantages and disadvantages of these alternatives are briefly described.  

5.1 OFF-SITE MANAGEMENT ALTERNATIVE 

This alternative consists of removing the material from the site and transporting it off-site for disposal at 

the Environcare Facility in Clive, Utah or the ChemNuclear Services Facility in Barnwell. SC, or another 

NRC approved, licensed commercial facility.  

Advantages 

This alternative has two essential advantages, (I) off-site disposal would satisfy currently accepted NRC 

requirements and (2) public concern over the ultimate disposition of the thorium bearing material would be 

alleviated.  

Disadvantages 

The primary disadvantage of proceeding with this alternative is loss of material control in conjunction with 

maintained liability of a material in perpetuity.  

An additional disadvantage of this alternative is that transport of the material will occur in either trucks or 

rail cars over long distances (> 1,000 miles) on established routes. This transportation creates the potential 

for off-site releases due to accidents.  
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5.2 ON-SITE MANAGEMENT ALTERNATIVE

The on-site storage alternative consists of removing the thorium bearing material with a concentration 

greater than 30 pCi/g from its present locations and placing this material in a Molycorp cell engineered 

under the provisions of NRC regulations. The proposed action entails storage of the material using one of 

three location options (Hilltop Area, Open Storage Area, and the Railroad Bed Area) in a cell specifically 

designed for the thorium-bearing material.  

Advantages 

The major advantage of this alternative is that Molycorp maintains control of the thoriated material while 

at the same time protecting the public and the environment. Additionally, any of the proposed cell locations 

will minimize the distance that material would have to be transported.  

Disadvantages 

The primary disadvantage of this scenario is restricted use of the cell area devoted to long term storage of 

the thoriated material.  

5.3 NO-ACTION MANAGEMENT ALTERNATIVE 

As previously mentioned, the no-action alternative consists of maintaining the current status of site 

contamination as continued long-term storage with appropriate monitoring and maintenance. The 

regulators (NRC, DEP, etc.), the public, and Molycorp, Inc. are all in apparent agreement that the no

action alternative is an unacceptable option, and has been considered only to serve as a base case. No 

advantages or disadvantages are presented.  
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020 75 0 1 ýConcrete Removal 
20501 DISPOsal Of decontanrnated soil, m&Wiu 

255 Maxhium

DI MlY ILABO.I I1 w , " " I 
CRE M HOUR IT MAT. MR I E TOTAL IMM W 

- "V!- 58880

lI KL,.I I I 100i

0

021 100 I Site Clearing
WLAR AND GRUB Cu~t & chip Iht, trees to 6' diam.  

Gru stumps and reToe 

'CL4 & C~IV medium, tres to 12" Mim.  

Gr0 s~ums$ and remove 

'Cut & chip heavy, trees to 24- diom.  

Grub stumps and ,,e,,,e 

I9 burning is aimoed, reduce cut & dhi 

Chpping stumps, to 18" deep, 12" din.  

18" diameter 

24' diameter 

30" diamter 

36' Ornter 

48" diameter 

Tree thinning, feller budvr, co-,i(e, 

Up to 8" d~iameter 

112" diTmeter 

Hardwood, up to 4' diamter 

r diameter 

.2" diarneter 

Tree rem•oval. ccngested area, aerial lift truck 

8" diameter 

12' diameter 

I1R" diamter 

24' diameter 

36" diameter

0150 

0250 
big 
0350 

5000 

3000 

3120 

5120 
5240 

5280 

7120 

7160 

7240

ti�t�-1.

885

1470 6.571 1.475 1,600 3,075 4,125 
&-30 1 24 555 1,575 2,130 2,575 

2 .30 160 3,475 3,750 7,23 9.600 

1&.30 .50 48 1,10D 3,150 4,250 5,150 
40% 

B,86 20 .400 Ea. 10.70 7.95 18.65 25 

16 .500 13.40 9.90 23,30 31.50 

14 .571 15.30 11.35 26.65 36 

1FI2 .667 17.85 13.25 31.10 42 

10 BOO 21.50 15.85 37.35 50.50

8 

F4

120 

7 
6 

5 
4 

3

1 

.033 

.033 

.044 

5.714 

6.667 

8 
10 

13.333

Ea.  

Ea.

89 
1.34 
.89 

1.19 
1.79 

124 

145 

174 

218 

290

1.47 

2.21 

1.47 

1.97 

2.95 

115 

134 
161 

201 

268 
400

2.36 
3.55 
2.36 
3.16 
4.74 

239 
279 
335 
419 
558 
835

2.99 
4.48 
2.99 

3.98 
5.95 

320 
375 
450 
560 
750 

1,125
7280 48 diameter * I I ....  

108 0010 CLEARING Brush with bVs Saw AM .25 32 Acre 650 243 893 1,300 106 

0100 By hand .12 66.667 1,350 505 1,855 2.700 

0300 With dozer, ial and chain, ight clearng MIA 2 8 425 613 

:400 Mediu clearing 1.50 10.667 251 570 821 1.025 

0500 Wi dozer anorusn rake, ight 8.118 1 16 375 1.075 1,450 1,750 

0550 Meonjn • to 4" diameter .60 26.667 625 1,775 2,400 2.925 
0600 Heavy orush to 4" diameter TA O 40 940 2.675 3,615 4,425 

1000 Brush mowing tractor w/rotary mower, no removal 

1020 Light dens•ty 8.84 2 4 Acre 107 104 211 279 

0404 Medu densiy 1 1.50 5.333 143 139 282 370 

1080I Heavy oensity T I B T 214 208 422 560 

I -116
00101 
0020 

0300 
C340 
"0370 

i4001

FELLING TREES & PIUN Wit tractor, large tract. nrrm 
level terrain. no boulders, less tan 1 2 diam. trees 

300 HP dozer, up to 400 trees/acre, 0 to 25% hardwoods 

:=' to 50% hardwoods 

75% to 100% hardwoods 
-XO trees/acre, O'S to 25% hardwoods T

.60 

.45 

.60

16 
20 

26.667 
20

1 * � - ' - *

Acre 395 

655 
490

1,475 

550 

2,475 
1.60

1,870 
2,340 
3.130 
2.340

2.225 
2.775 

2.775 L

m m • F

r alI I

I
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1~~ ~ ~ 02 * iePecain&Ecvt

i021 700 [ Cofhw'dms
70410010 COFFEDAMS rcL mobdizato, temporary sheet. shre i I 0 90' 0 - 1 •.F.  I • 550 .116l "

T I AOIUEW OA I P4 1 1 14.101 16.50]7 

10.30 3.06 3.49 16 2

6M See also d'v. 021614

I

104 00101 GADING Site excav. & f, see div 022-200 
I wtn Firw radiwm •e d O25-122

022 WO i xcav./Backflll/Compact.  
204 0010 BACKFLL By hand, no compacmo gtsd Clab 14 .571 C.Y. 11.55 11.55 18.35 204 

0100 Heavy sod I 11 .727 14.75 14.75 23.50 

0300 Compactmin n 6" layers, hand tamp, add to above 20.60 .388 7.85 7.85 12.50 

0400 Roler compaction operator wak,,, add 3.A 100 .120 2.95 .86 3.81 5.50 

0500 Air tamr, add 89 190 .211 4.35 .86 5.21 7.85 

0600 Vibratg plate, add Al 60 .133 2.70 1.01 3.71 5.40 

0800 Compaction n 12" layers, hand tamp, add to above I Clab 34 .235 4.76 4.76 7.55 

0900 Roler compaction operator walking, add .1DA 150 .080 1.97 .57 2.54 3.67 

1000 Air tamp, add B9 285 .140 2.90 .57 3.47 5.25 

1100 Vibratng plate, add A 00 089 1.80 .67 2.47 3.60 

208 0010 BACKFILL, STRUCTURAL Dozer or i.E. ioaer 2 

0020 From existing stockpide, no compaction 1 

2000 75 H.P., 50' haul, sand & gravel B-1 1.100 .011 C.Y. .27 .26 .53 .70 

2020 Comron earth 975 .012 .30 .29 .59 .79 

2040 Clay 850 .014 .35 .34 .69 .91 

2200 150' haul, sand & gravel 550 .022 .54 .52 1.06 1.40 

2220 Comon earth 490 .024 .60 .58 1.18 1.57 

2240 Clay 425 .028 .70 .67 1.37 1.81 

2400 300, haul, sand & gravel 370 .032 .80 .77 1.57 2.08 

2420 Common earth 330 .036 .90 .86 1.76 2.33 

2440 Clay 290 .041 1.02 .98 2 2.65 

3000 105 H.P., 50' haul, sand & gravel B.M 1,350 .009 .22 .31 .53 .68 

3020 Commow earth 1,225 .010 .24 .34 .58 .75 

3040 Clay 1,100 .011 .27 .38 .65 .84 

3200 150' haul, sand & gravel 670 .018 .44 .63 1.07 1.37 

3220 Comon earth 610 .020 .48 .69 1.17 1.51 

3240 Clay 550 .022 .54 .76 1.30 167 

3300 300' haul, sad & gravel 465 .026 .64 .90 1.54 198 

33 Coimmon earth 415 .029 .71 1.01 1.72 2.21 
3340 ay 370 .032 .80 1.14 1.94 248 

4000 200 H.P., 50' haul, sand & gravel B-108 2.500 005 .12 .34 .46 .56 

4020 Commron earm j 2,200 .005 .13 .39 .5 64 

4040 CLayi 1.951 .O61 .15 44 .59 .71 

42001 150' haul, sand & gravel 1.225 .010 .24 70 .94 1.14 

4220 Comr earm .IC1 .01 .27 .78 1.05 1.27 
44Clyj 975 .0230 .881 1.18 143 

4400 300' haul, sand & gravel 805 .015 .37 1.06 1.43 1.74 

4420 Common earth 1 - 735 016 .40 - 1.16 1.56 190

Important: See the Reference Section for critical supporting data• Reference Nos., Crews, & City Cost Indexes

ml

Man

I 02 M I^ C ef f eM 
i^M
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022 200 1 Excuv./Buckflhl/C@EpUat.  

1501 
405000 300 H.P., 50' haul, sand & gravel B.1GJ 

5020 Cormmo earth 

5040 Clay 

5200 150F haul, san &. gravel 

5220 Conmmoa earth 

5240 Clay 

5400 300c hau, sand & gravel 

5420 Conmon earth 
3440 Clay 

]6000 For compaction, see div. 02226 

6010 For trench backfl, see dt . 022-254 1 258 

21-6 0011 BORROW Bankrmeasure, loaded Onto 12 C.Y. hauler, niona inrcl.  

4000 Co gran earth, shovel, I C.Y. bucket &-12 

4010 11-/2 C.Y. bucket T120 

4020 3 C.Y. bucket 8-12T 

4030 Front end loader, wheel mounted 

4050 3/4 C.Y. bucket _ ..__.  

1-1/2 C.Y. bucket 0 0 8-103 

4070 3 C.Y. bucket _. _0_ 

4 5 C.Y. bucket 8.10.  

50 Select granular fill, shovel, 1 C.Y. bucket -8.- 12N 

5010 1-I/2 CY. bucket 

5020 3 C.Y. bucket &I.2.  

5030 Front end loader, wheel mounted 

5050 3/4 C.Y. bucket _-10 

5010 1-/2 C.Y. bucket B-10 

5070 3 C.Y. bucket 8.10 

50805 Cn. l. bucket 
8 

6000 Clay, tll,. or blasted rock, shovel, 1 C.Y. bucket B-12 

6010 1-1/2 C.Y. bucket -12 

6020 3 C.Y. bucket 9-1 

6030 Front end lboader, weel mounted 

6035 3/4 C.Y. bucket &I 

6040 1-1/2 C.Y. bucket &I 

6045 3 C.Y. bucket 8-1 

6050 5 C.Y. tucket &I1 

6060 Front end loader, track mounted 

60651 1.1/2 C.Y. bucket B-I 

60701 3 C.Y. bucket 8. 1 

75 5 C.Y. bucket B-1 

"670 TFsil or loarmg fm stockple, shovel, 1 C.Y. bucket B-1 

70101 1.12 CY. bucket 8.1 

j02 3 C.Y. bucket 

7030 Front end loader, wheel mo ter 

700 1 3/4 COY. bucket 8 

7060 1 1-1/2 C.Y. bucke & 

70701 3 C.Y. bucket 8

7005 C.Y. bucket B

~0 For larger hauling units, deduct iromi above 

haulrrg only, excavated or borrow material, see dry. 022-266 

226 0010O1COMPACTION 

.05001 Terra Probe. deep sand. vibrating. 30,000 C.Y., minurrn I 

D,201 lMaxiurri 
05401 Mobilization & demobilization, minimum

DAY JLABOR
"nuuHURS

3,170 

2,900 
2,700 

"1950 
1.700 
1,500 

1,350 
1,225

1. ].

840 .019 1,135 .014 
1.800 .009 

550 .022 

925 

1970 .01N 

I ,00 o:1 

S1.925 .0 
T1,2350 .01: 

1. 001 

165 .08 ' OR 1,75 .00 

01. 2.850 .00 

ON 715 .02 

2N 840 .  

0, 565 01 

IOR 4550 o 
)0S 82 0 
107 1,34 75 
IOU 2.200 .  

I ,B 
ONa 71 .03 B-4 1,790 
. 18358 

8- 8403

.018 

00D4 

.006 

.008

47

if

UNr MAT. LABOR IEMP. TOA 1NC1 

C.Y. .4 .9 1.74 
4.09 351 .44 

.10 .38 .48 

.11 .41 .52 
.3 .50 .6 

.15 .57 .72 

.17 .65 .82 

-T.20 .74 .94: 

- -722 -. 82 i.04 

.241 .91 1.15 

- -

C.Y. 4.05 .48 .74 5.27 
4.05 .36 .79 5.20 

-T4.05 .23 .68 4.96 

C.Y. 4.05 .54 .42 5.01 

4.05 .30 .32 46 

I 4.05 ~.19 .7 45 

5.65 .20 .67 6.476 

5 CY 5.65 .37 .29 6.31 

1 5.65 .28 .29 62 

7 5.65 .17 .25 6.07 

45.65 .10 .31 6.061 

2 4 .57 .87 5.44 

4 .42 .93 5.35 

4 .27 SO0 5.07 

26 :Y 4 .64 .5D 5.14 

15 1 4 .36 .38 4.74 

D94 .22 .32 4.54 

05 4 .13 40 4.53 

17 C.Y. 4 .41 .51 4.92 

:0 I 4 .25 .69 4.94 

)74 .16 .62 4.78 

119 15.55 .48 .74 16.77 

014 15.55 .36 .79 16.70 
Y~ 5.0 .3 .68 16.41 

022 0Y. 15.55 .54 .42 16.51 

012 15.55 30 .32 16.1 

Lr15.55 .19 .27 16.01 

.0515.55 .11 .34 16 
30% 

.027 CY. .60 .94 1.54 

.045 .99 1.56 2.55 

C1 Total 2,300 3.500 5.800

TTTTAL .01 
2.11 208 
.53 
.58 
.62 
.77 
.86 

-79-9 
1.111 
1.25 
1.37 

216 
6 
5.90 
5.55 

5.75 
5.30 

7.60 

67.5 

6.25 
6.05 
5.70 

5.951 
5.3t 
5.10 
5.05 

5.60 
5.55 
5.35 

18.65 
18.50 
18.151 

18.40 
17.90 
17.70 
17.65 

1.98 
3.26 

7,450

r

0



022 2o I Excav./BUckfil/Cemp " t CREW OUPL LiMT MT I
-1 ____

[2l0 Mawwum 

5000, Riding, vibrating roller, 6" Ms, 2 passes 

5020' 3 passes 

5040 4 passes 
5060 lifkts, 2passes

226 

al 0
401 4 passe

12" lfts, 2 passes

B51 

B-I(

.48 133 Total 
0Y 2,600 .005 C.Y.

1,735 .007 
tl •( 009

F ,600 .005 
0G 2.600 .005

0 -2 1' .0 6 : .1 1 7 - .1 7 1

I .11~ .13
_____r-�r -Md .1)

.12 
.23

1,30D ... 9

.08

.11

. .11
.13 
.23

.06

.26

.10

.21

.42

.16

TOTAL 
7,625 

.24 

.37 
.49

.18

.32

.65

9,775 
.32 

.48 
.64

.24

.32 
.41 
.61 
.81 
.21 
.30

570D 3 passes ,300 00..6 

5720 4 passes 2.600 .005 11 .21 .32 .41 6000 Towed sheepsfoot or wobbly wheel4 mler. 6" Ift, 2 passes M~OD 3,OD0 .004 .0 .3' .42 .51 

6020 3 passes 2,000 1.006 .15 .48 76 61 

6031500 48 .20 .65 .85 1.01 

6M 12" ls, 2 passes 6,000 .002 105 .16 .21 .26 

6060 3 passes 
4,000 003 

.07 .24 .31 38 

6070 4 passes 3 3,000 .4 .10 .32 -- 7.42 .51 

6200 Vibrating roller, 6 lifts, 2 passes -1C 2,600 .005 .11 .37 .48 .58 

62101 3 passes 1.735 .007 .17 .55 .72 .87 

62201 4 passes 1.300 009 .23 .73 .96 1.16 

6250 2lifts, 2 passes 5,200 .002 .06 .18 .24 .29 

6260 2 passes 3,465 .003 .09 28 37 43 

6270 4 passes 2,600 .005 11 .37 .48 58 
7()0 Wakberd •bOtr•pat 1" ie.6"{~t. p••_esM 28D .029 .58, .22 .80 1.16 

7000 Walk behind, 8ibrating plate 18 wide. 6 lifts. 2 passes 1.21 1.75 

7020 3 passes 744psss'140 .057 1.16 .43 1.59 2.32 

7040 4 passesI II 

7200 1.2 ifts. 2 passes 1 560 .014 .29 .11 .40 58 

7220 3 passes 375 .02i .43 .16 .59 .87 

7240 4 passes , . 280 .029 .58 .22 .80 1.16 

7500 Vibratng roller 24' wide, 6' lifts, 2 passes _. 81OA 420 .029 .70 .20 .90 1.31 

7520 3 passes 280 .043 1.06 .31 1.37 1.97 

7540 4 passes 210 .057 1.41 .41 1.82 2.62 
76600• 1 2" lIfs, 2 passes 840 .014 -5-.10 

.45 .65 

7620 3 passes 560 .021 .53 .15 .68 .99 

86401 4 passes 420 .029 .70 .20 .90 1.31 

8 1 Rar-,Ter tamper, 6" to 11'. 4 lifts. 2 passes M 130 .062 1.25 .47 1.72 249 

0 asses .082 .67 .63 2.30 3.34 
800 3passes 65 .123 249 .93 3.42 499 

8200 " •ts, 2 passes 260 .031 .62 .23 .85 1.25 

2501: passes 195 .041 83 31 1.14 166 

83001 - passes 130 .062 1.25 .47 1.72 2 49 
84001 13 to 18. 4 ls. 2 passes 39D .021 .42 .16 .58 83 

8450 3 passes 290 .028 56 .21 .77 1.12 

85000 4 passes 195 .041 .83 31 1.14 166 

86006 fs, 2 passes 780 .010 21 .08 .29 .42 
86501 3 passes 585 .014 .28 .10 .38 .5! 

8700 4 passes 390 .021 .42 .16 .58 83 

C0 DRII NG ONLY 2' •ore t rock boats, average B.47 395 .061 Lf. 1.38 1.44 2.82 37.  

0800 2.1/2" hole iot pre-sDprg, average I 540 .044 101 105 2.06 274 
-,,l,,•nvp.rrs21~io./~imtt I U' ^,, "I 7f' 1.520l

11610 6 

23410010 DRILUNG 
0100 O

48

0 
1

-

23L

" diameter dril holes 8.47A 1,350 .018 1 .43 34 .77 104 

AND BLASTING Only, rocK, open lace, u, er 1500 C.Y. 8.47 225 .107 C.Y. 1.58 2.42 2.53 6.53 8.30 123 

ver 1500 C.Y. 300 1.0-80 1.58 1.82 1.89 529 665 I 

Importnt:. See the Reference Section for critical supporting date - Reference No&., Crews, & City Cost Indexes

3 passes 
4 passes 

Sheeosftot or wobbly wheel roler, 6" hts, 2 passes 

3 passes

50801 

5620 
5620•

5680

1,735 .007 
1,300 .009

.245, .  200

3,025 1

-

Ir 

I 

I

, .  
+ 35001 003 241

76 79 155 2.06 1600 Quarr opeiations2-1/2' to 3-1/2' diameter + 715 .034 .

23

S5,2001 O . 2



F234

002W 1O r icav./Backf~l/Compadt.  
0300 Bulk drillg and blasting, can vary greatly, average 

0501 Pits, average 

1300 Deep h method, up to 1500 CcYa 

0D ver 1500 C.Y.  

390 BRestngd areas, up to 150r r .Y 

4000 Over 1500 C.Y.  

4200 PTrenches, up to 1500 C.Y.  

300 Over 1500 C.Y.  
500 Pie holes, up to budr C.Y.  

020 over 1.500 C.Y.  
-fY Bouldlers under 1/2 C.Y., loaded on truck, no haulig 

5200 Dried, blasted ad lasded on tru3ck, no haling 

J jackhammer operators with lorernan compressor, 1 ir toolr 
330 Track drill .compressor, operator and foreman 

Bia--Ksing caps 

370 Explos•ives 
-§W Blasung mats, rent, for first day 

400 Per added day 
42o Preblast survey for 6 room house, indvidual lot, MFEI 

45City block wrmi zone of r~lence, rinmium 

4600Maxmrnu 
Excavate and load bouldters, less Ma 0.5 C.Y.  

5020 0.5 C.Y. to I C.Y.  

NO1 Excavate ano load lasted rock. 3 C.Y. power shovel 

, Jr W:,l ~ddlr•:?• nn ff~hohwv dmP.I mile round trip

IIAL

.  LKtw ROUH -- 3.95 
IUIAL =L RJW I I I CV I

--'- 
35 23831 3.J

1.58 8.25 8.60 8.43 
18.43

1 13 .846 It 1.581 42.~ 43.t 87.0 115 

20 120 I 1.58 27501 28.501 57.581 55 
22 36 1.58~

22 4.53 ,L

32 
31

.791 
.74

4.53

1.58

21

1.  
17.60

22

18.35

47.53

37.53

-01-0 3.69 6.15 9.84 

30 .850 1.58 18.20 18.95 38.73 

.9 1 40 Day 825 164 9 

847 1 24 545 570 1,115 

Ea 3 3 

Lb. 2 2 

Ea. 80 80 

S 25 25 

M~ 2.40 6.667 162 162 
1 .35 11.852 288 288 

A8 25 ,200 .001 S.F. .03 .0 

15.100 .002 .05 .05 
BlOT O .11MlOT I80 B-IOU 100 

B-12T 1,530 
&34E I 330

.120 

.010 

.024

,.. .. .... ..... ... ... . . .i t 5420 2 rnte round tnp 275 C29 

5440 3 mle round trip 225 036 

46 4 mle round trip 200 040 

5600 Bury bouders on sie, less man 0.5 C.Y., 300 H.P. dozer 

5620 150' haul A1CJ 310 039 

5640 300' haul 210 057 

580 0.5 to I C.Y., 300 H.P. dozer, 150' haul 
5822 300' hauCEO 

)001 EXCAVATING. BUlK BANK MEASUIRE Common earth pid• .O 

)002 For loading onto trucks, add N 
D5 For rmobilizatio and demobikzation, See divson 022-274 [E2 

0100 For ha~ulig, see divson 022-266 .2w 2 

0200 Backhoe, hydraulic, crawler mrd.. 1 C.Y. cap. = 75 C.Y./hr. 12A 600 .02 

0250 11/2 C.Y. cap. = 100 C.Y.Av. B8128 800 .020 

0260 2 C.Y. cap. = 130 C.Y./hr. , -- B-12C 1,040 .015 

0300 3 C.Y. cap. = 160 C.Yr. .. 8.120 "1,280 .013 

0310 Wheel mounted, 1/2 C.Y. cap. = 30 C.Y./r B-12E 240 .067 

03601 3/4 C.Y. :z-. = 45 C.Y.K•. 30 .044 

0500 Claa sne d, 1/2 C.Y. cap. -20 C.Y./I'. 8 ,12H 160 .105 

0550 1 C.Y. cap. - 35 C.Y./Nr. 22 .7 

09501 Dragkne. 1/2 C.Y. cap. = 30 C.YAv. B.I 240 .067 

1001 3/4 C.Y. .'--. = 35 C.Y.,hr. 28 .057 

1050 1-1/2 C.Y. cap. = 65 C.Y.A. 12P 520 .031 

1100 3C.Y. cap. = 112 C.YJhr.A ION 950 .01 

1200 Front end ioaoer, track mtd.. 1-i/2 C.Y. cap. 70 C.Y.A/. 5 .0 

1250 2-1/2 C.Y. cap. = 95 C.Y.Ar. 8.100 760 .016 

1300 a .i. ca p. 30 C.T.,hr. 1& 0 1.04 .012 

1350 5 C.Y. cap. = 160 C.Y.ihr. 1.6 .C 

15001 Wheel mounted, 3/4 C.Y. cap. = 45 C.Y . B.7&0 360 .033 

15501 1-1,2 C.Y. cap. = 80 C.Y./A'. 8OS 1640 .019

4-

2.95 

.27 

.52 

.62 

.76 

.85

.95 
1.41 

.98 
I ,o

8.85 

.80 

1.96 

2.35 

2.87 

3.23

5.30 
3.70

•.
11.80 

1.07 

2.48 

2.97 

3.63 

4.0

4._53 6.71 

7.03
-I- -555-1 158 7.03

-�

69 49 
12.50 

51 

1,475 

1,475 

3.30 

2.20 

88 

27.50 

248 

440 

.04 

.07 

11.55 

14.30 

1.29 

2.94 

3.53 

4.32 

4.86 

5.40 
7.95 

5.60 
8.40

C.Y .6 9.20 2.04 
.89 1.40 1.  

..39 94 1.33 1.63 

32 1.67 1.99 2.3 

169 1.39 3.08 4.  

113 1.25 2.38 31' 
S4 .9 7A

7

1.45 
1.69 
1.45 
.78 
.45 
.53 
.39 
.28 
.18 
.82 
.46

I T - -

1.98 3.43 

2.03 3.72 

1.74 3.19 

1.52 230 

1.13 1.58 

.65 1.18 

.65 1.04 

.79 1.07 
.70 .88 
.65 1.47 

1 .49 .95

20

24

�=I

238

62

--

4.39 
4.83 
4.14 
2.86 
1.94 
1.54 
1.31 
1.31 
1.05 
1.98 

_1.24

49

(

i-Y
15%15%,

-

iI I _
i I

- p - p UAY I LEAD ;ruii� IOTA'.

2

2 

0n

TOTALI lili•t

4.3

1

i MAT &Rt• F rw lip

3
50 .480547

22 1.91

2

a1 I 
0

38



022 200 1 Exeuv./BuckfIII/Compaet. I DAY 4J. . .�u�aaa

m

1100

1300

6" deep

2" deep

160 300 1 850
"Aw

i35070 For rai Lricer extrerr paving IUJ .J 3o

A9�AJ Yi 8.60 1.18

.71

18.28

14.36

�11

24 '

18.2,

Il

266 0011 HAULING Excavated or borrow mal.,. h--.,.2. w-., , i J
00124 an measurnoladn W~
70520 6 C.Y. dump truck, 1/4 mile round trip, 5.0 loads/ht. I I .4l240l .033 mcY 71 I.44 2.15 2.67 0030 /2 rrile round trip, 4.1 loads/f'. IIj 197 .041 I_ 1.75 2.611 3.26.  0040 1 mile round trip, 3.3 loadsoht. 1610.....t t! ^--....
0100 2 mile round trip, 2.6 Ioads,•r.

.I.-- I. 2.7I 4.12 5.15 
0150 3 nile rounid trip, 2.1 kiads~f. j~100 .080 1.70 3.461 5.16 6.40 020D 4 mil round trip. 1.8 Ioadst. j 85 .094 _ 2 407 6.07 7.55 0310 !2CmY. dumptruck, 1/4milerounatrip337 ads/-. &834 3%6 .022 .48 121 1.69 2.07 0320 '.2 r2 e r..d 1r , 3.2 loads/r. 338 .026 .55 140 1.95 2.39 0330 1 mile rounid trip 2.7 loadsAv. 260 .031 .-66 1.66 2.32 2.83 
0400 2 mic round trip. 2.2 loadsft. 210 .038 .81 2.05 2.86 3.51 0450 3 ne round trip, 1.9 ioadsit. 180 044 .95 2.39 3.34 409 
0500 4 mile round trip. 1.6 loadswir. - 150 .053 1.14 2.87 4.01 4.91 0540 "5 me round trip, I Ioad/hy. )8 .0121.74 4.40 6.14 7.50 0550 10 mile round trip. 0.75 load/t,. 49 .163 3.48 8.80 12.28 15 0560 20 nile round trip, 0.5 oad", 32 .50 5.30 13.45 18.75 23 

325 5064 -187

I.UI 2.Lb 3.23 4.02 1

1b.5 C.Y. durmp trader. I mde round tni, 2.6 loadsfi'. LI 34C 340 1. V .0 151 .51 24

Important: Soo the Reference Section for critical supporting data beference Nos., Crows, & City Cost Indexes

2I 1750 Im LMM- OUI. IUIAL flCL 0 251 36 deep 059 L 120 45 1.65 
2000 Chain trenctier, 40 H.P. operator ding 
2050 6' de trerh and backfll, 12' deep &54 1..65 77 L1 21 18" deep 1,00 008 .21 21 .42 
250 24 ' deep 975 008 21 .21 .42 
20 36" deep 900 009 .23 .23 .46 2250 48- deep 750 011 .27 28 .55 2300 6 deep 650 012 .32 32 .64 

2400 8" wide trench and back 12 deep . . .2 1 .421 .54 
2450 8 deep 950 B .22 .22 .44 2500 24" deep 900 009 .23 273 .46 2550 36" deep 010 .26 .26 .52 .68 2600 48 deep 6500123 . .64 
2700 12-ide trench and backM, 12"deep 975 008 .21 .21 .42 
2750 18 deep 860 00.24 . .48 .64 
280 24" deep 8000102 .26 .52 
2850 36- deep - .28 . .57 
3000 16" wide tren and backM, 12" deep 835 010.2 .25 .50 3050 1 deep .2-;0 02.55 
310 24" deep 700 .1 .29 .30 .59 3200 Compacbon wit vibratory plate, add 

50% 501.  
9100 For clay or til, add up to 

150% 
262 0010 FILL Spread dumped material, by dozer, no compaction .- -C. I.Y1 

010 8y hand ICIO 12 7 13.50 13.50 21.' 0150 Spread fil, from stckpie w 2-1/2 C.Y. FE. loader 
.. ;.30 H.P., 300' had &o1u 600 020 CY. .49 1.36 1.85 2.261 0190 W dozer 300 H.P., 300' had B-1hd 600 .020 .98 2.34 

0400 For comipactio of erntairnfent, see div. 022-226 
0500 Gravel fill, compacted, un-der floor slabs, 4' deep B.37 10,000 .005 S 10 .01 .22 .30 0600 6' deep 8,0 06.17 .12 .02 .31.  0700 9 deep 28 .14 .02 .44 

0800 .4d .17 .02 .59 .74 1000 Alternate pricing meoI. dr4" d• 
- 1

£I'• I 1 ££ -: .. i

54

I
I
I

II

JI

11,771
UIT P•m I

•IDJ 8. 50

l
240+ 1 8.r0 5.15

1 ,

.050

B.34ci 2}4o l 041



022 2O I Excnv./Backf ill/CompUct. c 

S07 - n2 e round trp, 2.1 loadsoif. B 
toW 3 mile round trip, 1.8 loads/lie.  

1100 4 nile rounid trip, 1.6 W "dsli.  

1110 5 rrle round tip, I load/l.  
1 2010 mile round Inp, .75 load/A .  

1130 20 mie round p..5 IoniA's.  
1150 20 C.Y. dump trader, 1 nile rounu tnp, 2.5 oW .  

1200 2 mile rd tri, 2 loads/t• .  

1220 3 mrle round trip, 1.7 loads/lt.  

1240 4 mie round trip, 1.5 loads/hr.  

12-45 5 nile rc tnip, 1.1 loadVIr.  

1250 10 ile rou trip, .85 load/r.  
255 20 mile round trp, .6 loadat.  

1300 Hailing n medium traffic, add 

1400 Heavy traffic, add 

1600 Grading at dump, or embar•-ment I reuired, by dozer 

180 Spotter at fill or cut i required 

2000 Off highway haulers 

2010 22 CY. rear/bottom inp, 1000, mdi trip, 4.5 loads/ot.  

2020 1/2 mile round trip, 4.2 loads••r 

2030 1 nile round trip, 3.9 loads/r.e 

2040 2 mile round tp, 3.3 loadsfr.  

2050 34 C.Y. rear or bottom dump, 1000' round trip, 4 loaos"ir.  

2060 1/2 mile round trip, 3.8 loads• r.  

2070 1 ml e round tnp, 3.5 loads/il.  

2080 2 mile round trip, 3.0 loadsohr.  

09 42 C.Y. rear or bottom bump, 1000' round trip, 3.8 loads/•t.  

2100 1/2 mile round trip, 3.6 loads/li.  

2110 1 moe round trip, 3.3 ioaos/hr.  

2120 2 mile round trip, 2.8 loads/ht.  

21301 60 C.Y. rear or bottom dump, 1000' round trip, 3.6 loads/iT.  

2140 1/2 mile round trip, 3.4 loads/hr.  

2150 1 mie round trip, 3.1 loads/hr.  
2160 2 mile round trip, 2.6 loads/_ .  

3000 Rough terrain or steep grades, add to above 

4500 Dust control, kght 
4501 Heavy 

4600 Haul road manterance

LI4

0010 HORIZONTAL BORING Casing only, 10of minimum, 
0020 not ind. lackng pais or dewatemng 

0100 Roaawork, 112- thick Wadl, 24 diameter casing 
0200 36' diameter 

0300 48' diameter 

0500 Railroad work, 24" diameter 

M 36" diameter 

0700 48 diameter 
9-00 Fr ledge, add 

1000 Small diameter boring, 3, sandy soil 

1040 Rocky soil 

1100 Prepare jacking pas. ncl. mobdizaton & demobization, minimum 

1101 Max

0010 
D020 

0100 
0300

- . - �

MOBIUZATION OR DEMOBILIZATION Up to 25 miles 

Dozer or loader. 105 H.P.  

300 H.P. t 
Scraper, towed type hidl. tractor), 6 C.Y. capacity+

B-F0 
&~34F 

T 
V

_

&34l(

10 
9.50 
9 
7 

6.50 

6 

1.050 
550

4 
3.80 
30

6.400 
6.737 
7.111 
9.143 
9.846 
10.667 

.015 

.029

2 

2 105

.350 2 26-

M ua L.  
235 .034 
210 .038 
132 .061 
100 .080 

66 .121 
400 .020 
320 .025 
270 .030 
240 .033 

.047 
136 .059 

96 .083 

1,000 012 

8 1 

800 .010 
740 .l01 
685 .012 
580 .014 

1,090 .007 
1,035 .008 

950 .008 
815 .010 
1,275 .006 
1.210 .007 
1,110 .007 

940 00 
I1.730 .005 

1.630 005 
1.49 .0 
1.250 .006 

1 8 

50 16 
A 1 8

Ea.

--T 5_0 vl
1.29

1* 

C.Y.

3I981 5.27
-----I

SI m L

49.50 
70 

110 
49.50 

70 

110 

14 
14.7

146 109 
154 114 

162 121 

209 155 

2M25 167 
5 167 

244 181 

.35 .04 

.67 .08

Ea. 42.50 198 
45.1 208 
48.50 226

-

304.50 
338 
393 

413.50 

462 
535 
145 

15.14 
15.5 

2.650 
15.00 

24 

240.50 
253 
274.50

410 
450 
515 
560 
625 
715 
175 
16.85 
17.40 

3,150 
18,00 

284 
298 
325

55

410 
450 

515 

560 

625 

71E 

17[ 
1( 

1; 
3,15( 

18,00( 

28 

29 

32

1.70 2.58 
.43 
.53 
.63 
.71 
.99 

1.25 
1.77 

20.50 

.21 

.23 

.25 

.29 

.16 
.16 
.18 
.218 
.13 
.14 
.15 
.18 
.10 
.10 
.11 
.14 

170 
340 
214

I

1

5,251 7.95 
1.32 
1.65 
1.96 
2.20 
3.07 
3.88 
5.50 

.85 

1.26 
1.36 
1.47 
1.73 
1.22 
1.29 
1.40 
1.63 
1.24 
1.31 
1.4: 
1.69 
1.2 
1.3 
1.4 
1.7 

515 
1.025 

535

6.95 10.53 
1.75 
2.18 
2.59 
2.91 
4.06 
5.13 
7.27 

20% 
30% 

1.15 
20.5 

1.47 
1.59 
1.72 
2.02 

1.38 
1.45 

1.58 
1.84 
1.37 
1.45 
1.58 

1.87 
1.34 
1.42 
1.55 

2 1.86 
100% 
685 

1.365 
749

I

I

h

3.05 12 
3.57 

4 
6.35 

8.40 

12.70 
2.10 
2.63 1 
3.12 
3.51 

4.90 
6.20 
8.80 

20% 
30% 

1.40 
32 

1.71 
1.84 
1.99 
2.35 

1.58 
1.66 
1.82 
2.12 
1.58 
1.66 
1.81 
2.13 
1.52 
1.61 
1.77 
2.10 

825 
1,650 

920

BW
I ....

I i

I II

-- f
11 m

C

0 

274



I

0010 RAILROAD Car bumrpers, stanoaro 8B14 IMI 2 
2

24 
24

Ea. 1,300 
2,475

515 
515

108 
108

1,923 
3,096

3.65I 
2375 

3.650

0200 Derails hand tow (s 10 4.80054 103 21.50 669.50 785 
Deal an -5508.2 795__ 188_ 39.50_ 1,2.0 .0 

0300 Hand throw with standard timbers. open stand & target 5. 8.727 5 188 3950 102250 1200 
0400 Resurface and realign existg track 200 .240 LF. 5.15 1.08 6.23 9.35 

0600 For crushed stone ballast. add 0 530 .096 9.45 2.06 .43 11.94 14.15 

0800 S :ng, yara spur, leveI grade 

0808 Wood ties and baast, 80 b. rail a14 57 .842 LF. 50.50 18.10 3.79 72.39 88 

ninn _____________________ -.a d...o.. I ~

08N9I 80 lb. relay rail 
CA~ lb .1.57 .842 i 50.50 18.10 3.79 88

Important: See the Reference Section for critical supporting dot • Reference NoL., Crews, & City Cost Indoex

ZM I 1U Des W5Tidue. U iJ Ilai L, J.4 V. -II - --- I --- -- II- 

2220 12' bel diameter. 72' Shaft, 8.74 C.Y. 1.60 55 980 130 1,500 3.780 4,800 

2240 14' bel diameter, 84' shalt, 13.6 C.Y. 1, - -88 1,525 2100 2,400 6,025 7,650 

2300 Open style, machine dried, to 50' deep, in soft rocks and 

2400 medmn hard shales, 18" diameter, .065 C.YA-.F. B49 50 1.760 V11 9.90 42 48 99.90 130 

2500 24 diameter, .116 C.Y.ALF. - - 30 2.933 17.20 70 80.50 167.70 218 

2600 30W diameter, .182 C.YJF. 1 20 4.400 27 105 121 253 330 

2700 36" diameter, .262 C.Y./LF. 1 5 b 5.867 37.50 14 161 338.50 440 

2800 48" diarmeter, .465 C.Y.AF.II 10 8.800 65 210 241 516 670 

2900 60" diameter, .727 C.YL.F. 7 12.571 101 299 345 745 965 

3000 72" diameter, 1.05 C.Y..F. 6 14.667 153 350 400 903 1,175 

310D 84' diameter, 1.43 C.Y./F. 5 17.600 205 420 480 1,106 1,425 

3200 For bel excavation and concrete. add 

3220 4 be! diameter. 24- shaft, .444 C.Y. B.49 10.90 8.073 44.50 192 221 457.50 595 

3240 6- bel diameter, 30' shaft, 1.57 C.Y. 3.10 28.387 158 675 780 1,613 2,100 

3260 8' bell diameter, 36" shaft, 3.72 C.Y. 1.30 67.692 355 1,600 1.850 3,805 5,025 

3280 9' beEl dameter, 48" shaft, 4.48 C.Y. 1.10 80 460 1,900 2,200 4.560 5.925 

3300 10 bell diameter, 60" shaft, 5.24 CY. .90 97.778 510 2.325 2,675 5,510 7,225 

3320 12' bel diameter, 72" shaft, 8.74 C.Y. .60 146 835 3.500 4,025 8,360 10.900 

3340 14' bell diameter, 84" shalt, 13.6 C.Y. .40 220 1,525 5,250 6.025 12,800 16,600 

3600 For rock excavato sockets, add, nurxrruir 120 .733 CF 17.45 20 37.45 I 

3650 Average 05 .926 22 25.50 47.50 63 

3700 MaximunI 48 1.833 1 43.50 50 93.50 125 

3900 For 50' to 100' dee, add VLF 7% 

4000 For 100' to 150' deep, add ,_25% 25%, 

4100 For 150' to 200' deep, add 30% 30% 

4200 For casrigs left in place, add Lb .53 .53 .5 

4300 For other than 50 tb. reinf. per C.Y., add or deduc: .50 -. 50 55 

4400 For steel "r beam cores, add 849 1 8.30 10.602 lon 695 253 291 1.239 1,475 

4500 Load and haul excess excavation, 2 miles 8&348 1 178 .045 CY.9 2.42 3.38 4.1 

4600 For mobilizaton. 50 mile radius. ng to 36" B43 2 24 E 535 840 1.375 1.750 

4650 Rig to 84" 8-48 1.75 32 730 1,075 1,805 2,300 

4700 For low neaarorn, add 50% 

4750 For ditficult access, add 25% 

5000 Bottom risoection I Slik 1.20 6.667 177 177 282

524

Volf 1 .. 9 V1 I.842 i 50.50
72.39 I

66



r
2" 520 i Railroad Tlackwork

r4

A'I5 *'iA I hwaduimu

0010 DREDGING Mobilzation and demobilizaton., add to below, m-inimu 

CiM Maximum 

03ý'C 6arge mounted ciamsneil excavation nEo scows, 

0310 Oumoed 20 mdes at sea, minirum 

0400 Maximum 

0500 Barge mounted dragline or dcashell, hopper dumped, 

0510 opre Ola rW to shore dump, m iimum 
D525 AM pumping uses 2000 gallons of water per cube: yard 

06001 Maximum 
1000 Hydraulic method. purnoed 10(00' to shoe ftwminimu 

110(0 Maxpum 

11'*00 Into scows durnoed 20 miles, minimum 

1500 Maiu 

in0Fo land rivers and canals in -_ouIL ded c

�.a OAA I �...,a.ii S. EiiIL'h.niIu
183

0011 W BULKHEADS Reinorceo concrete, riciude tooting and tebacks 

0020 Up to 6' high, m-inim 

C,60 Maxirurn 

0100 12' high. mnmum 

0160 Maxwmxn 

0180, Precast bulkhead, complete, including 

,190 vertical and battered piles, face panels, and cap

0200 

0210

Usnig 16' vertical :;;es 

Using 20 vertical piles 

Steel sheeting. wit 4' x 4' x 8' concrete deadmen. @ 10, O.C.  

12' high, shore driven 

Barge driven

- I
I1CR1 

6.] 

8,1

14
-J o'I LI.
57 .842

57 .842 4 ' -I
57 .842

57 .842 4 �i�u 1�.1U

22 2.182 LI. 88 4' 'q'.wJ

081390 lb. relay rail 

1020 100 1b. rail 

22' ' 100 lb. relay rail 

0830 1i0 lb. rail 

1oo21 Steel ties in concrete, inc. fasteners & plts 

1003" -- 80 lb. rails 

00D5 80 lb. relay rail 

0172" -- 90 lb. rad 

1015 90 lb. relay rail 
T02"0 - 100 lb. rail 

1025 100 lb. "reay i 

T3 - II10 lb.- rail 

1035 110 1b. relay rail 

1200 Switch - tgner, lor a #8 switch, pressure treated 

1300 Complete set of tinbers, 3.7 M.B.F. for #8 switch 

1400 Ties, concrete, 8-6 long, 30' O.C.  

1600 Wood, pressure treated, 6' x 8" x 8'-6', C.L. lots 

1700 LCl. lots 

1900 Heavy duty, 7" x 9" x 8'.6, C.L. lots 

22000 LC.L lots 

220001 Turnouts, #8, incl. 100 lb. rails, plates, bars, frog, switch pt.  

2300 Timbers and balast 6" below bottom of te 

2400 Wheel stops, 5xed 

2450 Hinged

2.182 
2.182

UNIT MAT. I

51

41 
53

88 
71.50

18.10~

18.10 
18.10

47 
47

EOLI. I TOTAL 
3.79 62.39 
3.79 72.89

3.79 
3.79

9.80

74.89

128.30

0

77 
88.50

I)

163

22 2.182 84 47 9.80 140.80 177 

22 2.182 71.50 47 9.80 128.30 163 

22 2.182 92.50 47 9.80 14930 187 

22 2.182 72 47 9.80 128.80 164 

22 2.182 95 47 9.80 151.80 190 

22 2.182 79 47 9.80 13510 171 

3.70 12.973 M.8.F. 580 279 58.50 917.50 1,150 

1 48 Total 2.300 1,025 216 3,541 4,400 

80 .600 Ea. 87.50 12.90 2.70 103.10 119 

90 .533 26.50 11.45 2.40 40.35 50 
9 ..33...1.4 ^ .4 4 £ J

F

90 
70 
7-0

.533 

.686 
.686 4-Z6 30 

29

14.75 

14.75 
-14.75

3.40 
3.09 

-3.09

47.84 

46.84

8-14 .50 961 a. 17200 2.075 430 19,705 

14 .429 Pr. 420 73.501 15.45 508.95 
50 396l Ear~ 420qI .

4 1445

-I-

49 59.50 

58.50 

22,600 

595 

690

m1

02 820* 1 Dre -in 
I ~ ~ ~ ~ ~ ~ ~ 2 8&50 I . iUIlO .'" ' m

I.
*1

I--5- 34 14 Cr Y6

6.57 23 .19 ___UT_ 9

+

i -

B.40 
B-76

.10 64O

243 .198 
40 .104

14,500 22.10053 126T6w,275441791 6

3.59 3.50 7.09 
5.25 5.10 10.35

4.42 
2.42

2.36 4.

310 .155 3.59 3.50 7.09 
425 .113 97262 255 5.17 

1111 •____ -^ a4'

28 
24.25 
20 

18.50

27 
15

2.964 
3423 

4:150 

14.486

2.370 

4.800

- A - *

I

LIF

36.501 80 
13 92.50 

81.50 112 
89 121

30%

14.45 130.95
414.45 130.95 

16.70 152.2 

20.50 214 

22 232 

220

Lf. 56 62.50 71 189.50 

58 126 131 315

9.45 
13.75

8.60

1z.o�12.05 6.35 

9.45 
6.90 

12.05 

30%

213 

290 

315

240 
250 

244 
420

0

77.50 
91 
90

�1.

C24

844

&-57 310 .155 C Y.  
213 .225

U.
3.27L&-57 340 .141 L.Y.

B,57 C.Y.

4.41 '4,•!243 .198

36..50 80 
43 

92.50 

81.50 

112 

89 

121

EW

51 18.10

i F

10 640

-

)1

)5

05 
78

;

22

L.,

74.5:..hbu T&---' OI 3.79 1r 57 .842 ),

14 LJ.

73.50
| .q14 3,429 505

36,600 46.900
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I

2718 30" diameter. 14 ga. & : 21oa, 5 1 .01 & L...... I -

2720 36 diameter. 14 ga. 15 1.867 315 44.50 7.25 366.75 425 

j722 48" dianeter, 12 g&. 12 2.333 570 55.50 9.05 634.55 725 

2724 60" diameter, ]0 ga. 83 10 5.600 1.000 123 53 1,176 1,350 

2726 72" diameter, 10 g&. 6 9333 1 1 1,325 205 88.501 1,61.50 1,900 

2728 Wyes or tees, 12" diaeter, 16 ga. B-20 20 1.200 134 27.50 161.50 191 

2730 18" Tmeter, 16 ga. 16 1-500 195 34.50 229.50 270 

2732 24' dmeter. 14 ga. 8.21 16 1.750 276 41.50 6.80 32430 380 

2734 30" diameter, 14 g& 14 2 360 47.50 7.75 41525 485 

2736 36" diameter, 14 p. 14 2 470 47.50 7.75 525.25 605 

2738 48" diameter, i2 ga. 12 2.3 3 745 55.50 9.05 809.55 915 

2740 60" diameter, 10 ga. 53 10 5.600 1,250 123 53 1,426 1,625 

2742 72" diarmer. 10 ga. 6 9.333 1.725 205 88.50 2,018.50 2,325 

2780 End seco, 0" ianetw 820 24 1 51.50 23 74.50 93 

85 10 diameter 22 .091 53.50 25 78.50 99 

2790 12" diameter 20 1.200 63 27..5 90.50 113 

2800 18" drneter 6.21 16 1.750 - 1 72.50 41.50 6.80 120.80 152 

2810 24" diameter 14 2 104 47.50 7.75 159.25 199 

28201 30" dwieter 12 2.333 204 55.50 9.05 268.55 320 

- 36" dameier 10 2.800 298 66.50 10.85 375.35 445 

21330 48" diameter 8 3.500 660 83 13.60 756.60 870 

2835 60" diameter 83 6 9.333 1.150 205 88.50 1,443.50 1,675 

28401 72" dameter 4 14 1.375 310 133 1,818 2.125 

28501 Cowlings, 12" diameter 8.60 8.60 9.45 

2855 18" diameter 14.25 14.25 15.70 

2860 24" diameter 23 23 25 

2865 30" diameter 32 32 35.50 

2870 36" diameter 48.50 48.50 53.50 

2875 48" dweter 121 121 133 

2980 60 diameter 225 225 247 

28851 72" chameter 345 345 380 

3000 i Corrugated galinizea or aium ova arch culverts, coated & paved 

3020) 17" x 13", !1. z3., 15" eQwyalent 8.22 200 .150 LT 11.95 3.60 .82 16-37 19.65 

3040 21" x 15", !6 ga., 18" eopment 150 .200 21 480 1.09 26.89 32 

WO6 1 28" x 20". 14 Ea., 24" euvalert 125 .240 24 5.75 1.31 31.06 37 

308 35' x 24". 14 ga., 30" equrvalent ;0 .. 37.50 7.20 1.63 46.33 54.50 

31001 42" x29T, 12 ga.. 36" eq urvaie 8.13 100 .560 39.5 D 12.30 5.30 57.10 68.50 

31,20 49" x 33", 12 ga., 42" equivalent 90 .622 45.5 13.70 5.90 65.10 78 

31, 57" x 38", 12 ga., 48" eqwvalent 70 .80m 52 17.60 7.60 77.20 93.50 

3!E-I Steel, plain oval arch culverts, plain 

,180 17" x 13", 16 ga., 15" equivalent &22 225 .133 I.. 7.85 3.20 .73 11.78 14.50 

3 21" x 15". 16 ga.. 18" ezalent 175 .171 12.35 4.11 .93 17.39 21 

3220 28" x 20", 14 ga., 24" eqluvalent 150 .200 14.60 4.80 1.0 20.49 25 

3240 35" x 24", 14 ga., 30" eqwaient 108 .278 23.50 6.65 1.51 31.66 38 

3260 42" x 29", 12 ga., 36" eqwalent 13 108 .519 36 11.40 4.93 52.33 63 

:-K 49" x 33' 12 ga., 42" equr'alent 92 .609 42.50 13.40 581 61.70 74 

3300 57" x 38". 12 ga.. 48" equvaLentl 75 .747 53 16.40 7.10 76.50 92.50 

3320 End seclons, 17" x 13" 22 2.545 Ea. 34 56 24 114 152 

33401 42 x 29" i7 3.294 172 72.50 31.50 276 340 

32ý0I M1utolate arch, steel &20 1.690 .014 Lb .66 .33 .99 1. 25 

, - 1 PIPING, DRAINAGE & SEWAGE. PLASTIC 166 

: '20 ! , !'0 ---.,, excavaion & bacKfill 

-OCOI Reertorceo piastic pmoe. generaj strength, 4" Umeter 6&20 190 .126 Li 6.55 2.91 9. 11.80 

a5- dmeter 170 .141 11.55 3.25 14.80 17.5 

86" diameter BI21 160 .175 18.45 4.15 .68 23.28 28 

1-30 10" diameter 140 .200 28 4.74 78 33.52 39.50 
- . - -

-TA-L



w In sewage ,J I u.

156 

;I 
0

PIPING, DRAINAGE & SEWAGE, POLYVINYL CHLORIDE 
Not including excavation or backfI 

i0' lengths, S.D.R. 35, 4" diameter 
6" diameter 
8" diameter 
10" diameter 
12" diameter 
15" diameter 

Frtings, benos or elbows, 4" diameter 
6' diameter 

Tees. 4" diameter 
6" diameter 

',,y'es. 4" diameter 
6" diameter

000PIPING, DRAINAGE & sEwAýG , ýSEwWAEVENT cAsT IRON

8420 190 .126 10.65 2.91

1p.  
1.09

170 .141 16.15 3.25 
8-21 160 .175 26 4.15 .68 

140 .200 34.50 4.74 .78 

S100 .28D r 44 6.65 1.09 

&-20 19 1.263 Ea. 97 29 

8 3 260 69 
= ,69

10403 

5010 
5020 
5030 
5D40 

9130 
9140 
9210 
922D 
923D 
924 
9250 
9610 
9620 
9630 
964O 
9650 
9710 
9720 
9730 
9740 
9750

12" diameter 
Hgh strengtl, 4' diameter 

6 diameter 
& diameter 
10* diameter 
12" diamete 

Bends and ebows, general strength, 4" diameter 

1 (r diameter 

6" diameter 

10" diameter 

12" diameter_ 
Wyes and tees, general strengh 4" diaMeer 

1 6" 

1 8 " diam eter 
10" 

1 ~12" diameter 
High strength, 4" diameter 

6" diamter 
8' diamter 
10' dimeter 
12" diamter

4 1.263 

-2 
2.182 

-3 
4 

2 
3.429 
3.429 

4 
4.800 

2 
3T429 
3.429 

4 

4.800

B

6 19 
12 

11 
8 
6 
12 
7 
7 

6 
5 
12 
7 
7 
6 
5

3145 126 
195 

28D 
340 
450 

82.50 
221 
255 
410 
505 
109 
288 
330 
530 
645

29 
46 
50.50 
69 
92 
46 
79 
79 
92 

111 
46 
79 
79 
92 

111
0 

L 

5 
7 
7 
17 
M 

00 

00

1.68 
3.23 
3.50 
3.67 
5.05 

10.70 
2.76 

11.80 
2.36 

11.45 
449 
22

1.47 
1.58 
1.65 
2.01 
2.08 
3.50 

29 
37 
46 
55.50 
46 
55.50

.33 

.34 
.57

TO

155 
241 
330.50 
409 
542 
12850 
300 
334 
502 

1.6 
155 
367 
409 
622 
756

-3.15 
4.81 
5.15 
6.01 

14.77 

31.76 
48.80 

-48.363 

66.95 
50.499 
77.50

'TAL 
44.24 

13.56 

30.83 
40.02 
51.74 

126 
329

I I I I I

1 ".65

4.19 
6.05 
6.45 
7.60 
9.20 

17.95 
49 
71.50 
755.5 

101 

78 
113

1 36.50

0020 Not inchi0dng excavation or backil 

2022 Swage yent cast iron, B & S, 4' diameter Q1 44 .364 LU. 6.10 10.05 16.15 22 

2024 5" diameter Q-2 62 .387 8.50 11.10 19.60 2650 

2026 6 diameter 59 .407 10.35 11.65 22 29 

2028 8' diameter Q.3 49 .653 16.60 19.15 35.75 4750 

2030 10" diameter 45 .711 27.50 21 48.50 62 

2032 12" diameter 39 .821 40 24 64 80 

2034 i5' diameter 35 .914 61 27 88 109 

2048 For t:s on pint deduct 
25% 

8001 Fnitings. bends and ebows 

8110 4" diameter QI 13 1.231 Ea. 15.10 34 49.10 68.50 

, £ :' ý!ameter Q-2 18 1.333 21 38 59 81 

81141 diameter 1.412 26.50 40.50 67 90.5c 

8116 'iameter Q3 I1 2.909 79 85 164 217 

8118 iO" diameter 10 3.200 115 93.50 208.50 270 

8120 i2- oiameter 9 3.556 156 104 260 330 

8122 15" diameter 7 4.571 500 134 634 755 

10 0 Important:. See the Reference Sectlen for critical supporting data - Reference Heo , Crews. & City Cost Index

21 

21 

&20

168

170

375 
350 
335 
330 
320 
190 
19 
15 
12 

!C 
12 
10

0010 
0020 
2000 
2040 
2080 
2120 
'2160 

2200 
3D40 

3080 
3120 

3160 
3200 
3240

0CL PW 
51.50 1 
16.30 
23 
36 

46.50 
60 

153 
395 
525 
185 
288 
390 
480 
640 
164 
370 
405 
595 
730 
193 
440 
490 
730 
880

'tT T Iv.

(010 PIANO, DRAINAGE & SEWAGE, SEWAGE VENT CAST IRON)

• 3.15 
4.81 
5.15 
6.01 
7.47 
14.77 
31.76 
48.80 
48.36 
65.95 
50.49 
77.50

I-

tI

I 
I

.064 
.069 
.072 
.085 
.08 
.14 

1.26 
1.60 

2 

12.40 
2 

2.4



02B 100 1 Iwrguti@K System CRE __II
u0 a programns, 18Staton 

1430 23 staon 
435 BackfBow preventer, bronze, 0-1 

1440 3/4" 

14501 
14601/' 
14702

75 PSI. w/vakves, test cocks

075 { Pressure vacr~uu breaker, brass, 15-150 PSI 

4 I801 3/4"
1"
1*1/2'

I E..hinhm.

2 

2

4 

4
Ea.

+ 1 4

1 2 4 E

2171 4I1

95 
102 
197

1.025 
1,625

106 
106 

106

2,225 2.900

T2,225 i 2,900 i 03,025 4,150

201 208 
303

274 
281 
385

2 ,.

41.yJ 1;,3.1.J

1 4 I,
152 
152

106

106

194

245 
258

I I 2! I I I u -
0010 FOUNTAINS ind. fberglass pools, pMmps, ping and lights 

0200 4' dorneter pool, 18" diarneter spray rmg 

0300 6' dameter pool, 24 ' dweter spray ring

226 
266v

335

2 Ea•.
2 U 1 Ea. ".3 7 ,

750

1.925

221 971 ,I15 -

440
, .  62-0-T 900 2,365 2,775

0400D 7.5' "iam.ter ooL 4.  
Rain citains, 3' ram bar, 2' x 4' x ' pool 2 8 655 221 876 1,050 

r06 7' rain bar. 2'x 8' x 1' pool 1 !6 1,400 440 1,840 2,200 

0u 300 1 Fences & Gantes 
0010 FENCE, CKAIN UNK INDUSTRIAL 
0W20 6' H, 3 str wa s ba rb w ine, 2" post O 10' O.C., set in concrete 250_.1280_ _2. 6.1 5 2. 1.85 10._5 

0200 9 ga. wre. gatv. steel -' - 250 128 7.1 285 1.85 1085 13.  

0300 Akirnnzed steel 250 .128 "2.85 15 1 2 

05)I 6 ga. wire. gal. steel TIT"N 250 128 9.75 2.85 1.85 14.45 17.20 

AJiz'nzed steel 250 12 113 2. 1.8 16 18.90 

6 ga. wvre. 6' high but orrt barbed wie, galv. steel 1,60 .123 9.25 2 1.7 13.77 16.40 

0umnzed steel 260 .123 12 2.74 1.78 16.52 19.45 
1100 Aod corner posts. 3 dm., gatv. Steel 40 .800 Ea 50.50 17J5 11.60 79.95 96.50 
.2001 •rszed steel 40 .80I 61. 17. 11.60 90. 109 1300 Ad tr ,races, gary. steel 80 .400 13.60 8.90 5.80 28.30 35 
1300 ;dnorDzera steel 80 .40 16.80 890 5.8 31.50 38.50 

14001 Gate tor 6 rughtence, 1.5/8" frame, 3' wvde. galv. steel 10 3.200 71.50 71.50 465 189. 241 

15001 ._rnized steel 10 3.200 98.50 71.50 46.50 216.50 270 
?000/ 5'--0" high fence. 9 ga., no barbed we, 2" line Post, 

2010 10, O.C.. : .;/S" too rail&0 35 12 LF .0 22 .792 12 

2100 Gaivardzec steel 315 .102 5. 22 14 9 11.2 

2200 Airmzeo steel 315 .12 6.70 2.26 1.47 10.43 12.55 

2400 Gate. 4 wae. 5' high, 2. trame. gav. steel 10 3.200 93.0 71.50 46.50 211 265 

2509 Altmn'zed steel 10 3.2 301 71 46. 219 273 

27001 %,otor operatcr for gates, not inckidig gates Or 

2710 Electrcal wiring, for swinging gate 15' wide B80 2 Oprg. 1,400 355 232 1,98 2350 

280 For swinging gate ip to 30' wide parl 2 16 2,900 355 232 3.487 4,000 

2900 For s!;oing gate up to 45' long (par) 2 16 3,075 355 232 3.662 4,175 

31001 verhead slice gate, chain , 6' high. to 18- wide - 38 .842 I. 82.50 18.75 12.20 11 134 

3058' 
30 1.6 82.50 24 15.45 121.95 145 

U0 -'• 2 1 .33 68 295 19-30 2444 

1Can.evetype 48 .6; 32 14.85 9.65 56.50 68.50 
.2-4 1 D33' 50 29.50 19.30 98.80 123 

80 1778 60 3950 25.50 125 157 
' "( l oZ u b le Sw ing .i : s, inc L .p o sts L h' ar dw are 

:01B0 5' 34gh, 0cnerg 3.4 9.412 Op 242 210 136 588 740 
'.80 .1 -221 T 315 255 165 735 920 2061 6 hgh 12 c1eng 

3 380 223 145 748 925

107
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02 300 I Fences & Gates

5070 
r•tlitn

308 

0I

143 .274 E a. I 10.1
j j'fe* IIUI 0l

4 
I.,IO ..... 1 . • ... . .. I L i i I!

Important: See the Reference Section for crilical supportino date - Reference Neg.. Crows. L Clov Co-,, =al.lwe-

I

1090 20 opening 1.25 25.600 620 570 37 1,560 1,975 

5100 10' high, 12' openig 1.31 24.427 675 545 355 11575 1,975 

5110 20' opeg 1.03 31.068 865 695 450 2,010 2.525 

5120 12' high, 12' openig 1.05 30.476 865 680 440 1,985 2.475 

130 20' owing .85 37.647 81.075 40 545 2,460 3.100 

5190 For alurniized steel add 20% 

6500 Auger fence post hole, 3' deep, meaun sod, by nand IClab 30 267 E 5.40 5 8.55 

6510 By machine B23 114 .351 7.25 540 12.65 17.45 

6520 Rock. wvih jackhrnmer 9 15 2.667 55 1090 65.90 99.50 

6530 With rock dr B47 65 .369 8.40 875 17.15 23 

6580 Lrne posts, galvanized, 2-1/2* 00, set in conc., 4' B80 61 .525 18.80 11.70 760 38.10 47 

6585 5' 59 542 20.50 12.10 785 40.45 50 

659 6' 57 .561 24.50 12.50 8.1 45.1 55 .o50 

6595 7' 55 .582 27.50 12.95 840 485 59.50 

6600 8 53 .604 30.50 13.45 .75 52.70 64 
610 H-bean, 1-7/8,4' 64 .500 15.75 11.15 7.25 34.15 42.50 

615 5, 62 .516 18 11.50 745 36.95 46 

6620 6' 60 .533 21 11.90 7.70 40.60 50 

6625 7' 58 .552 23 12.30 8 43.30 53.50 

6630 8' 56 .571 25 12.75 8.25 46 56.50 

6-35 Vinyl coated, 2.1/2" OD, set in conc., .' 61 .525 23 11.70 7.60 42.30 51.50 

6640 5' 59 .542 24.50 12.10 7.85 4.45 54.50 

6645 6' 57 .561 32 12.50 8.15 52.65 63.50 

6650 7' 55 .582 44.50 12.95 84 65.85 78.50 

6655 81 53 .604 34.50 13.45 875 56.70 68.50 

6660 End gate post, steel, 3" O0, set in conc..4' 53 .604 31 13.45 64.50 

5' 51 .627 34.50 14 9.10 57.60 70 

6670 6' 49 .653 38.50 14.55 9.45 62.50 75 

66751 7- 48 .667 43.50 14.85 9.65 68 81.50 

6685 Vinyl, 4' 53 .604 48 13.45 8.75 70.20 83.50 

66901 5' 51 .627 52 14 9.10 75.10 89 

6695 6' 49 653 62 14.55 9.45 86 101 

67051 8' 46 .696 74 15.50 10.05 99.55 117 

6710 Comer POst, galv. steet 4' 00. set m conc.. 4' 51 .627 48 14 9.10 71.10 85 

6715 6 49 .653 64.50 14.55 9.45 88.50 104 

6720 7' 48 667 81 14.85 9.65 105.50 123 

6725 3 46 .696 68.50 15.50 10.05 94.05 111 

6730 \,nyl, 5' 51 .627 82 14 9.10 105.10 123 

5735 6' 49 .653 106 14.55 9.45 130 150 

6740 7' 48 667 99.50 14.85 9.65 124 144 

6745 8' 46 .696 127 15.50 10.05 152.55 174 

69351 Fabric. 9 gage., galy.. 1.2 oz. coat, 2' chain link, 4' 24 .1 2.38 2.35 1.52 6.25 795 

6940 5 M 8 12 . 4.47 2.50 163 8.60 10.60 

6945 6 266 .120 3.35 2.68 174 7.77 980 

6950 7 247 .130 5.65 2.89 188 10.42 1275 

6955 8' 228 .140 3.35 3.13 203 8.51 10.80 

6960 1 gage., ruseo. 4' 304 .105 1 4.84 2.35 152 8.71 10.65 

6965! ' 285 .112 7.05 2.50 163 11.18 1345 

6970 6 266 .120 6.55 268 174 10.97 13.30 

6975 7 247 .130 8.801 2.89 188 13.57 16.25 

69901 8 - 228 .14 8,.051 313] 203 13.21 15.95 

6985 evabed wire, gaiv., cost Per strand 8., .014 .0 3 

6990 Vinyl coated 2,280 .014 15 31 20 .66 .87

108
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032 1 WCnrt Vilm Fabric

24010180 Steel fibers. 100 b. per C.Y., add to concrete

i3 Sthossing Tendons

0 z 
0

CREW WIL M UNIT 

I 

I 

C-3 1.200 .053 L.  
2,700 .024 
1,700 .038 
3,200 .020 
2,700 .024 
3,500 .018 
2,600 .025 
3,200 .020 
3,200 .020 
4,200 .015 

C4 1,275 .025 
1,475 .022 
1,500 .021 
1,650 .019 
1,500 .021 
1,700 .019 
1,400 .023 
1,700 .019 
i.800 .018 
2.200 .015 
1,200 .027 
1,475 .022

I An-

307 0IO PRESTRESSING STEEL Post4e-s•med in field 
0100 Grotled strand, 50' span, 100 k 
0150 00kip 
0300 100' span, grouted, 100 kip 
0350 300kO 
0500 200' sn. gro'ed, 100kv 
0550 300 kip 
0800 Groted bars, 50' span, 42 kip 
0850 1434p 
1000 75' span. grouted, 42 kW 
1050 143 k 
12001 Ungrouted strand, 50' span, 100 kip 
1250 300 ki 
1400 100' span, ungrouted, 100 kip 
1450 300 kip 
1600 200' span, ungrouted, 100 kip 
1650 300 luk 
1800 Ungrouted bars, 50' span, 42 kip 
1850 143 kip 
2000 ". sDan. wgrouted, 42 kip 
2050 143ki 
2220 Ungrouted single strand, 100' slab, 25 lup 
2250 35 kup

ie-- AL- A- __Ias_ _I M-.- -- a ..- - . .

51 

si 

1.46 
1.20 
1.07 
1.12 
1.03 
1.20 
1.03 
.98 
.92 

1.17 
1.18 
.99 

1.01 
.93 
.94 

1.06 
.99 

1 

.92 
1.06 
.99

1.41 
.63 
.99 
.53 
.63 
.48 
.65 
.53 
.53 
.40 
.73 
.63 
.62 
.56 
.62 
.55 
.66 
.55 
.52 
.42 
.77 
.63

S TO TOTAL.  
P. TOTAL maC 011 

51 56 2 

.14 3.36 4.54 

.06 2.15 2.74 

.10 2.29 3.12 

.05 1.65 2.13 
.06 1.81 2.36 
.05 1.56 2.01 
.06 1.91 2.49 
.05 1.61 2.10 
.05 1.56 2.04 
.04 136 1.74 
.03 1.93 2.60 
.03 1.84 2.44 
.03 1.64 2.21 
.02 1.59 2.13 
.03 1.58 2.14 
.02 1.51 2.02 
.03 1.75 2.37 
.02 1.56 2.08 
.02 1.54 2.03 
.02 1.36 1.77 
.03 1.86 2.57; 
.03 1.65 2.23



APPENDIX P 

PERSONAL COMMUNICATIONS



SICF KAISER Interoffice Correspondence 
DATE: February 14, 1997 

TO: Jeanette Duvall FROM: Daniel J. Rembert 

cc: Rachel Skerritt JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversations for Information 

On February 13, 1997, I called Trinity High School (225-5380) to get their enrollment. The 

enrollment for the school is approximately 1,190. I got this information from Mrs. Brooks, the 

guidance secretary at the school office.



-* ICF KAISER
'V

Interoffice Correspondence

DATE: March 17, 1997 

TO: Jeanette Duvall FROM: Rachel Skerritt 

cc: JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversations for Information 

Don Burick from the Pennsylvania Department of Transportation informed me on March, 

17, 1997 that a 24-hour count of traffic on the east-bound lanes of 1-70 near the 

Washington Molycorp site is 20,228 and the count on the west-bound lanes is 19,072.



* ICF KAISER Interoffice Correspondence 

DATE: February 21, 1997

TO: Jeanette Duvall 

cc:

FROM: Rachel Skerritt 

JOB NUMBER: 67861-003-00

SUBJECT: Phone Conversations for Information 

Patty Copp of the Fish and Boat Commission informed me that the fish normally found in 

Washington County include bass, pike, trout, muskee, (tiger muskee also), suckers, and 

walleye. She also said that none of these fish have been documented as being in Chartiers 

Creek near the Washington Molycorp property.



* ICF KAISER 

TO: Jeanette Duvall

Interoffice Correspondence 

DATE: March 5, 1997 

FROM: Rachel Skerritt 

JOR NUMBER: 67861-003-00
cc: 

SUBJECT: Phone Conversations for Information 

Karen Franks of the Washington County Planning Commission informed me that 

Washington County's current unemployment rate is 4.5%.



4ICF KAISER Interoffice Correspondence
DATE: February 14, 1997 

TO: Jeanette Duvall FROM: Daniel J. Rembert 

cc: Rachel Skerritt JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversations for Information 

On February 13, 1997, I called St. Milary School (222-8750) to get their enrollment. The 

enrollment for the school is 63. I got this information from Debbie Harter, a secretary at the 

school office.

-qy



*ICF KAISER Interoffice Correspondence 
DATE: February 14, 1997

TO: Jeanette Duvall FROM: Daniel J. Rembert 

cc: Rachel Skerritt JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversations for Information 

On February 13, 1997, 1 called John F. Kennedy School (225-1680) to get their enrollment. The 

enrollment for the school is 550. 1 got this information from Lou, a secretary at the school office.



Newport, T.G., 1973, Summary Ground-Water Resources of Washington 

County, Pennsylvania. Department of Environmental Resources, 

Water Resources Report 38, page 23.  

HOW AND WHERE GROUND WATER IS FOUND 23 

Well Location and Spacing 

"• "Well spacing is generally not critical when water is being pumped for domestic 

purposes. Locating an adequate water supply in the Greene Formation can be 

difficult for the reasons stated in the preceding section. It is possible to develop 

modest household supplies from the thicker sandstone members where they 

* occur below the water table.  

-. Water Quality 

Only two partial chemical analyses of water from the Greene Formation are 

"available - dissolved solids, 411 and 436 mg/l, and iron, 0.81 and 0.93 mg/I. The 

water is of good quality, but moderately hard.  

WASHINGTON FORMATION 

Lithology 

The Washington Formation consists of alternating beds of shale and sand

stone and several coal beds. There are some thin-bedded discontinuous limestone 

members. The basal member is a dark-colored sandy shale.  

Water-Bearing Characteristics 

In general the Washington Formation is a poor water bearer. The soft shale 

that constitutes the major part of the section is a very poor water bearer, 

alth9ugh a small amount of water is available from bedding planes. The basal 

sandy shale yields water in larger quantities where it is not deeply buried.  

Well Depths and Yields 

Well yields in this formation range from less than I to 70 gpm, and the 

median yield is 2 gpm. Several wells in this formation do not yield water. The 

yields of wells in the Washington Formation are generally low because of the 

shale members and the scarcity of fractures. Well depths range from 36 to 304 

feet.  
Weil Locations and Spacing 

Small household water supplies can be developed from the sandy units in the 

Washington Formation. Domestic well location and spacing is generally not 
critical.  

Water Quality 

Only one chemical analysis of water from the Washington Formation is 

available. Dissolved-solids content was 318 mg/l, and iron content was 0.5 mg/I.



4ICF KAISER Interoffice Correspondence
DATE: March 5, 1997 

TO: Jeanette Duvall FROM: Rachel Skerritt 

cc: JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversations for Information 

Sam Taylor of Pennsylvania American Water Company informed me that Reservoirs No.  

1, No. 2, No. 3, and No. 4, upstream on Chartiers Creek from the Molycorp facility are 

not in use and in the process of being sold.

Y



4 ICF KAISER Interoffice Correspondence
v

DATE: March 3, 1997 

TO: Jeanette Duvall FROM: Daniel J. Rembert 

cc: Rachel Skerritt JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversation for Information 

I called William Kudaroski (571-7717), Operations Manager for Pennsylvania American 

Water Company, on February 28, 1997 and finally talked to him on March 3, 1997. I 

asked him about the locations of their pumphouses for the Washington Area. He informed 

me that the Becks Run intake is taken from the Monogahela River at milepoint 4.5 and the 

Aldrich intake is taken from the Monogahela River at milepoint 25.5. The address of the 

Hayes-Mine/Becks Run pumphouse is 380 Becks Run Road in Pittsburgh's South Side 

and the Aldrich pumphouse address is 60 Elrama Street in Elrama, PA.



* ICF KAISER 

TO: Jeanette Duvall 

cc: Rachel Skerritt

Interoffice Correspondence 

DATE: March 6, 1997 

FROM: Daniel J. Rembert 

JOB NUMBER: 67861-003-00

SUBJECT: Phone Conversation for Information 

I called William Kudaroski (571-7717), Operations Manager for Pennsylvania American 

Water Company, on March 6, 1997, to ask him if they are running at capacity. He 

informed me that they have a total capacity of about 110 million gallons and the option to 

purchase about 10 more million off of the city but, they only have been using about 70 

million gallons.



* ICF KAISER Interoffice Correspondence
DATE: February 24, 1997 

TO: Jeanette Duvall FROM: Daniel J. Rembert 

cc: Rachel Skerritt JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversations for Information 

Gene Wolbert of the PA DEP called me on February 24, 1997, in reference to the letter 

that was sent to David Plank on February 13, 1997. He informed me that there are no 

wells, that the DEP is aware of, in the Molycorp and surrounding 2 km diameter area.

v



SICF KAISER Interoffice rpondence 
DATE: March 6, 1997 

TO: Jeanette Duvall FROM: Daniel J. Rembert 

cc: Rachel Skerritt JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversation for Information 

I called and talked to Jim Post (222-3272), at the Arden Landfill, to ask him the name of 

the company that runs the site and if they are at capacity for their disposal cap. He 

informed me that USA Waste Services, Inc. is the company that is on site. They have 

enough capacity to be at this site for about 50 or 60 more years.



* ICF KAISER Interoffice Correspondence
v

DATE: February 24, 1997 

TO: Rachel Skerritt FROM: Jeanette Duvall 

cc: JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversations for Information 

Steve Sproull, a Deputy Wildlife Conservation Officer for the Pennsylvanian Game 
Commission informed me that the following animals can be found in Washington County 
squirrels, chipmunks, rabbits, deer, bear, bobcat, vaious rodents, and various birds.  
However, these animals have not been documented as being on the Molycorp property.



4ICF KAISER Interoffice Correspondence

DATE: February 14, 1997 

TO: Jeanette Duvall FROM: Daniel J. Rembert 

cc: Rachel Skerritt JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversations for Information 

On February 13, 1997, I called Washington High School (223-5085) to get their enrollment. The 

enrollment for the school is 547. 1 got this information from Mrs. Stevens, a secretary at the 

school office.

v



4 ICF KAISER Interoffice Correspondence 
DATE: February 14, 1997

TO: Jeanette Duvall FROM: Daniel J. Rembert 

cc: Rachel Skerritt JOB NUMBER: 67861-003-00 

SUBJECT: Phone Conversations for Information 

On February 13, 1997, I called Trinity Middle School (228-2112) to get their enrollment. The 

enrollment for the school is 965. I got this information from a secretary at the school office.



SICF KAISER 

TO: Jeanette Duvall 

cc: Rachel Skerritt

Interoffice Correspondence 
DATE: February 14, 1997 

FROM: Daniel J. Rembert 

JOB NUMBER: 67861-003-00

SUBJECT: Phone Conversations for Information 

On February 13, 1997, I called Trinity West Elementary School (222-4730) to get their 

enrollment. The enrollment for the school is 454. 1 got this information from a secretary at the 

school office.



*ICF KAISER 
TO: Jeanette Duvall 

cc: Rachel Skerritt

Interoffice Correspondence 
DATE: February 14, 1997 

FROM: Daniel J. Rembert 

JOB NUMBER: 67861-003-00

SUBJECT: Phone Conversations for Information 

On February 13, 1997, I called Washington and Jefferson College (222-4400) to get their 

enrollment. The enrollment for the school was 1,117 in the fall semester and is 1,077 this semester 

(spring). I got this information from a secretary at the public information office.


