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ashington County boasts a broad economic base ranging
from agriculture to industry to diverse areas of technolo-
gy which, directly and indirectly, impact the availability
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.

Washin‘gton County Commissioners:
d.d::m Fprd, Sr., Chairman

Diana L. Irey
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J. Bracken Burns, Sr.
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Washington County

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, rt_:mains 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.
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Bentleyville, Burgettsufwn, Callforma., Fallowfield, Hanover, Hopewell,
Canonsburg, Centerville, Charleroi, Independence, Jefferson, Morris, Mount
Claysville, Coal Center, Cokeburg, Pleasant, North Bethlehem, North Franklin,
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Washington, Elco, Ellsworth, Finleyville,
Green Hills, Houston, Long Branch,
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North Strabane, Nottingham, Peters,
Robinson, Smith, Somerset, South Franklin,
South Strabane, Union, West Bethlehem,
West Finley, West Pike Run.
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date established:

population:

county seat:

land area:

highest point:

March 28, 1781
204,584

The City of Washington

863.6 square miles

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

lowest point: Elrama )2
(Union Township) -
760 above sea level k_/"—"
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 industry
: prlnclpali roducts:
principal products Milk and Dairy > P : Coal,
Products Primary and Fabricated Metals,
Electric Machinery
value of production: | 37,9 million value of production: |1.4 billion
annually annually

real estate

assessed value of
taxable real
estate:

governmental units:

67 Municipalities
2 Third Class Cities
33 Boroughs
32 Townships

Over $1 billion

(1995)

vital statics:

Number of births (1994) - 2,253
Number of deaths (1994) - 2,359
Number of marriages (1994) - 1,211
Number of divorces (1994) - 675




Washington County

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 375
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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Municipality

Allenport Borough
Amwell Township
Beallsville Borough
Bentleyville Borough
Blaine Township

Buffalo Township
Burgettstown Borough
California Borough
Canonsburg Bocough
Canton Township

Carroll Township

Cecil Township
Centerville Borough
Charleroi Borough
Chartiers Fownship
Claysville Borough

Coal Center Borough
Cokeburg Borough

Cross Creeck Township
Deemston Borough
Donegal Township
Donora Borough

Dunlevy Borough

East Bethlehem Township
East Finley Township
East Washington Borough
Elco Borough

Ellsworth Borough
Fallowfield Township
Finleyville Borough
Green Hills Borough
Hanover Township
Hopewell Township
Houston Borough
Independence Township
Jefferson Township

Long Branch Borough
Marianna Borough -
McDonald Borough
Midway Borough
Monongahela City

Mocris Towriship

Mount Pleasant Township
New Eagle Borough
North Bethlehem Township
North Charleroi Borough
North Franklin Township
North Strabane Township
Nottingham Township
Peters Township
Robinson Township
Roscoe Borough

Smith Township
Somerset Township
South Franklin Township
South Strabane Township
Speers Borough
Stockdale Borough
Twilight Borough

Union Township
Washington City

West Alexander Borough
West Bethichem Township
West Brownsville Borough
West Finley Township
West Middletown Borough
West Pike Run Township
Wishington County

1960

981
2,808

3,160
643
1,270
2,383
5978
11,877
7.820
6,205
8,563
5,088
8,148
7,225

419

1,783
873
1,916
11,131

4.180
897
2,483
521
1,456
5.350
582

2,456

1,865
1,895
1,229
517
1,088
2.427
1,012
8,388
927
3.007
2,670
1,715
2.259
3,882
7322
1,463
1126
2,150
1,315
6,362
2,282
1,308
5.872
1,479
815
301
5,611
23,545
468
1,783
1.907
780
199
2,442
217271

POPULATION AND DENSITY

(Based on 1990 Data)

1970 1980
762 135
3,030 3,563
434 588
2,714 2,525
5719 134
1,530 2,022
2,118 1.867
6,635 5.703
11,439 10,459
8,869 10,311
6,636 6,590
8,362 8,923
4,175 4207
6,723 517
7,324 1715
951 1,029
317 255
845 796
1.667 1,704
711 829
1,949 2,361
8,825 7.524
405 463
3,347 3,353
943 1.430
2,198 2,241
459 417
1,268 1,228 -
5.454 5,439
3719 402
0 18
3,016 3.275
816 919
1.812 1,568
1,681 1,784
1,301 1.369
582 610
875 907
2,220 2,233
1,188 1,187
7,113 5.950
. 871 1,191
3,359 3612
2497 2,617
1,736 1,897
1,964 1,760
4.444 4,648
7578 8.490
1.862 2,270
10,672 13,104
2,013 1,812
1,176 1,123
5812 5,583
2,293 3.150
1,730 3,548
6,555 7.389
1,408 1,425
720 641
n 298
6,071 6.692
19,827 18,363
402 286
1,540 1.579
1,426 1,433
769 964
195 215
1,972 2,04
210,876 217,074

1990

595
4,176
530
2,673
682
2,148
1,634
5,748
9.200
9,256
6,210
8,948
3.842
5,014
7.603
962
184
724
1,727
770
2,347
5928
417
2,799
1,479
2.126
313
1,048
4,972
446
21
2,883
942
1,445
1.868
1212
482
616
1,809
1,043
4928
1,145
3,555
2,172
1.864
1,562
4,997
8,157
2,303
14,467
2,160
872
4,844
2,947
3,665
7.676
1,284
630
252
6,322
15,864
301
1,609
1,170
972
166
1818
204,584

Area
(Square Miles)

26
49
26
28
11.8
20.7

3

13.6
1.1
14.9
16.7
278
13.0

8
246

3

1

4

26.1
98
417
1.6
6

5.4
349
1.5

3

8
213
SN |
1.0
48.7
209
)
26.1
24.4
2.3
9

4

3
1.4
304
36.1
1.0
219
2
7.3
2717
192
19.4
213

4.1
33.0
21.1
220

1.3

15
157
34
225
13
394
159
8636

Density
(Persons Per

Square Mile)

229
97
204
955
58
104
5.447
423
8.364
621
16
3
296
6.380
309
3,207
1.840
290
66
79

56
3.705
695
518
2
1,417
1.243
1.310
233
4,460
2
59
45
4816
7
50
209
684
4523
3477
3520
38

2172
85

7.810
685
294
120
746
101

2,907
142

174

1,575
168
403 -

4,666

1,505

72

25
415
114
23



Area Name
Washington County

Allenport Borough
Amwell Township
Beallsville Borough
Bentlyville Borough
Blaine Township

Buffslo Township
Burgettstown Borough
California Borough
Canonsburg Borough
Canton Township

Carroll Township

Cecil Township
Centerville Borough
Charleroi Borough
Chartiers Township
Claysville Borough

Coal Center Borough
Cokeburg Borough

Cross Creek Township
Deemston Borough
Donegal Township
Donora Borough

Dunlevy Borough

East Bethlehem Township
East Finley Township
East Washington Borough
Elco Borough

Elisworth Borough
Fallowficld Township
Finleyville Borough
Green Hills Borough
Hanover Township
Hopewell Township
Houston Borough
Independence Township
Jefferson Township

Long Branch Borough
McDonald Borough (Part)
Marianna Borough
Midway Borough
Monongahela City

Morris Township

Mount Pleasant Township
New Eagle Borough
North Bethlehem Township
North Charleroi Borough
North Franklin Township
North Strabane Township
Nottingham Township
Peters Township
Robinson Township
Roscoe Borough

Smith Township
Somerset Township
South Franklin Township
South Strabane Township
Speers Borough

Stockdale Borough
Twilight Borough

Union Township
Washington City

West Alexander Borough
West Bethlchem Township
West Brownsville Borough
West Finley Township
West Middletown Borough
West Pike Run Township

1979
Per Cap
Income

7,070

7.657
6,500
6,498
6,819
5.605
6,411
7.895
5,635
6,838
6,278
7.597
6,499
6,867
7.168
7.240
6,010
6,308
7.284
7,374
5.990
5.744
6,059
7.283
5.694
5.075
10,386
6,131
7.435
7520
7.704
N/A
7.548
6.010
7.124
6.144
7.145
7.308
6.978
6.641

6.474
5.835
7.089
6,523
6,722
7.115
7.831
7.897
7.250
10,534
6.961
7.266
6.134
6,559
6,175
8.612
8472
7412
8.399
7.011
6,359
6.290
5.957
6,053
5.263
8.211
6315

N ’A: Data unavailable for those years

PER CAPITA INCOME
1981 1983
Per Cap Pet Cap
Income Income
8.320 8,594
8,706 8,484
7.563 7.964
7.858 8,017
7.595 8,056
6,863 1,393
71,728 1923
9,288 9,585
6,745 7.082
7991 8.523
7.375 71.742
8,943 8,771
7,795 7.966
8,118 8.179
8,655 8,801
8,322 8,736
7,020 1.275
7.636 8,096
8.674 9,184
8,251 8,474
7.094 1.368
7.232 7.093
7.460 2.531
8,546 8,300
6.602 7,120
6.016 6,010
12,094 12,355
6,983 6.966
8,576 9,164
8.863 8,587
9,078 9,383
N/A N/A
8918 8.625
6,949 7,754
8,421 8,731
7151 6.982
8,392 8,326
8,884 8,392
8,278 8.490
7,761 1.877
8.066 7.857
7.744 7.987
7.066 7.618
8,400 8.289
7.701 7.598
7.498 7.827
8,387 8.313
8,978 9,508
9,244 9.547
8,265 8.865
12,666 13,574
8,196 8.151
8,611 8,370
7.262 7.084
7.769 7.885
7.181 7.380
9.878 10,383
10,328 10,670
2.891 7.654
9.829 10,091
8,057 8.322
7.353 7.882
7.7159 8.174
6,882 7122
1.068 6,998
5.715 5.886
9,668 9,986
7.569 7232

1985
Per Cap
Income

9,533

9.222
8.842
9.378
8,694
1,671
8,363
10.628
7.845
9,155
8,285
9.651
9.036
8,653
9.672
9.989
8.021
8.978
10.111
9.268
8.170
7727
8.295
9.358
7573
6.774
13,698
8.079
10.042
9.420
10.403
N/A
9.182
1,944
9.681
1.619
9,591
9,388
9.404
9,086
9.123
8,675
7.971
9.256
8.264
8.689
8.820
10.103
10.727
9.673
15,905
9.179
9.549
7.712
9.005
8,052
11.413
11,099
8,880
11,188
9.338
8,756
9,064
7.988
7.643
6,334
11,072
8.493

1987
Per Cap
Income

10,442

10,056
10,185
10,204
9.018
8,582
9,036
11647
8.608
9,990
9,195
10.454
9.938
8.898
10,376
10.720
8477
9,883
10,510
10.635
8.963
8.730
8.753
10311
7.863
7.349
14,986
8.566
10,663
9.953
11,404
N/A
9912
9.238
10,617
8.406
10,135
10.269
10,196
9.625
9,533
9.513
8.629
10.173
8,840
8.876
9,716
11,168
11,886
11.034
18,194
10,034
10.680
8.281
9.833
8.878
12,267
11,746
9,503
12,250
9.982
9.679
9.968
8.847
8.051
6.905
12,136
9,161

1989
Per Cap
Income

12,744

9,713
11,483
10,930

9.632

9,965
12,771
12,097

7.749
11,157
11,328
13,405
15,084
10,152
10.419
13,886

8,848

9.440
12,183
10,727
10,166
10,806

8.914
12,916

8,867

9,124

20,184 -

9,327

9.481
12,033
11,181
17.771
12,212
11,263
11,043
10.148
13,555
10,422
11,647

9,288
12,076
11,347
10,923
12.842
11,273
11,800
10,715
13.279
15,825
13,689
24,417
11,182
11,454
10.371
13.529
11,233
17.021
14,487
13.014
11,487
12,076

9.492

8,589
10,042

9.181

9,540
13,043
10,657

Percent
Change
79-89

80.3

26.9
76.7
68.2
41.3
77.8
99.2
53.2
37.5
63.2
80.4
76.5
132.0
41.8
45.4
918
47.2
49.7
61.3
45.5
69.7
88.1
47.1
77.3
55.7
79.8
94.3
52.1
275
60.0
45.1
N/A
61.8
87.4
55.0
65.2
89.7
42.6
66.9
39.9
74.9
75.3
87.2
81.2
72.8
75.5
50.6
69.6
100.4
88.8
131.8
60.6
57.6
69.1
106.3
81.9
917.6
7.0
83.0
368
2.2
49.3
36.6
68.6
51.7
81.3
58.8
68.8



Washington County

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-
eces. 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.

11
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Washington County
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ashington County has 2,821 miles of highway. Interstates 70 and 79,
thich 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. v

The Mon/Fayette Expressway, joining I-70 with route 40, exposes the Mon-
Valley to I-70 and all of its vital connections. The I-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,WYV 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 I-79, the Parkway west and the Southern
Expressway. In addition, the new interchange on I-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 Airpont ranking as the fourth busiest in
Southwestern Pennsylvania. With the recent installation of the first electronic
cuidance system (ILS), airport operations should increase from the 35,000 land-
ings and take-offs in 1995.

20==>=70T0 > A
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HIGHWAY IMPROVEMENTS

JEFFERSON .
/ N

CROSS

Completed Construction /
Restoration -

Under Construction

Planned Restoration and
improvements
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ashington County owns and operates three parks, Cross
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.
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SERVIGES AND

ashington County has some of the finest services and
amenities in the Commonweath.

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.

Police 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.

Community 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 ,churche/s representing every
denomination, in addition to a synagogue.

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

18
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1. The Washington Hospital

2. Canonshurg General Hospital A. Avella Family Practice Office

3. Monongahela Valley Hospital, Inc. B. Centervilie Clinics, Inc.

4. Brownsville General Hospital C. Cokeburg Medical Building
(Fayette County) D. Community Medical Center of

5. Weirton Medical Center Northwest Washington County, Inc.

(Weirton, West Virginia) - E. Crossroads Medical Office
o F. Mon Valley United Health Services, Inc.
A Hospitals G. Vestaburg Clinic
H. West Alexander Family Practice Office

(9 ‘ Outpatient Clinics
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1996

1. ALLENPORT BORO. 12. CLAYSVILLE BORO. 25. MONONGAHELA CITY

1. ELCO BORO. 13. COAL CENTER BORO. 26. MT. PLEASANT TWP.

1. ROSCOE BORO. 14. DONEGAL TWP. 27. NORTH BETHLEHEM TWP.

1. STOCKDALE BORO. 15. DONORA BORO 28. NORTH CHARLEROI BORO.
2. BEALLSVILLE BORO. 16. EAST BETHLEHAM TWP. 29. NORTH FRANKLIN TWP.

3. BENTLEYVILLE BORO.  17. EAST WASHINGTON BORO. 30. NORTH STRABANE TWP.

4. BURGETTSTOWN BORO. 18. ELLSWORTH (ELL-CO) 31. PETERS TWP.

5. CALIFORNIA BORO. 18. COKEBURG (ELL-CO) 32. SMITHTWP.

6. CANONSBURG BORO. 19. FALLOWFIELD TWP. 33. SOUTH STRABANE TWP.

7. CARROLL TWP. 20. HANOVER TWP. 34. UNION TWP.

8. CECILTWP. 21. HOUSTON BORO 35. WASHINGTON COUNTY SHERIFF
9. CENTERVILLE BORO, - -~ 22. JEFFERSON TWP. 36. WASHINGTON CITY
10. CHARLEROI BORO. 23. McDONALD BORO. 37. WEST BROWNSVILLE BORO.
11. CHARTIERS TWP. 24. MIDWAY BORO 38. WEST PIKE RUN TWP.
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40.
34.
35.
1.
21.
23.
52.
69.
63.
28.
29.
10.
33.
25.

ALLENPORT
AMWELL

AVELLA
BENTLEYVILLE
BURGETTSTOWN
CALIFORNIA
CANTON TWP. NO. 1
CANONSBURG
CARROLL TWP.
CECIL TWP. NO. 1
CECIL TWP. NO. 2
CECIL TWP. NO. 3
CHARLEROI
CHARTIERS

21

. CLAYSVILLE

. COKEBURG

. DENBO VESTA SIX
. DONORA .

. EAST BETHLEHEM TWP.
. ELLSWORTH

. ELRAMA

. FALLOWFIELD TWP.
. FINLEYVILLE

. HANOVER TWP.

. HOUSTON

. JEFFERSON TWP.

. LOCK FOUR

. LONE PINE

. MARIANNA

McDONALD

. MIDWAY

. MONONGAHELA
. MORRIS

. MT. PLEASANT

14. NEW EAGLE

. NORTH FRANKLIN TWP.
. NORTH STRABANE TWP.
. PETERS TWP. NO. 1

PETERS TWP. NO. 2

. RICHEYVILLE

. ROSCOE

. SLOVAN

. SOMERSET TWP.

. SOUTH FRANKLIN TWP.

31.
. SOUTH STRABANE TWP. NO. 2
1.
36.
46.
. WASHINGTON CITY
73.
. WEST ALEXANDER
61.
. WEST FINLEY
30.

SOUTH STRABANE TWP. NO. 1
STOCKDALE

TAYLORSTOWN

VALLEY INN

WEIRTON HEIGHTS

WEST BROWNSVILLE

WEST MIDDLETOWN



SCHOOL DISTRICTS
1.

10.
1.
12.
13.
14,

PONANBLN

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

Avella
Bentworth

Beth Center
Burgettstown
California
Canon McMiltan
Charleroi
Chartiers Houston
Fort Cherry
McGuffey
Peters
Ringgold
Trinity
Washington . -

84-85

910
1,580
1,854
1,913

1,351

4,413
1,955
1,458
1,589
2,868
2,693
4,243
4,415
2,266

WASHINGTON COUNTY 34,120

85-86

908
1,504
1,861
1,896
1,351
4,236
1,986
1,376
1,528
2,816
2,545
4,101
4,362
2,243

33,361

86-87

906
1,600
1,875
1,800
1,315
4,155
1,921
1,400
1,516
2,900
2,478
4,013
4,230
2,113

32,222

N

SCHoOL
DISTRICT

87-88

916
1,450
1,830
1,685
1,282
3,886
1,910
1,265
1,479
2,517
2,419
3,021
4,147
2,301

31,068

NOTE: Survey does not include intermediate unit (1. U.) enroliment.

88-89

883
1,475
1,814
1,624
1,252
3,838
1,980
1,207
1,471
2,729
2,426
3,808
4,124
1,948

30,579

ENROLLMENT

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 1478 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
2,180 2,072 2,054
30,616 30,286 30,549

1996
92-93 93-94
831 841
1,344 1,327
1,717 1,658
1,541 1,542
1,179 1,203
3,684 3,700
1,904 1,864
1,160 1,180
1,491 1,484
2,772 2,741
2,753 2911
3,724 3,701
4,052 4,041
2,091 2,065
30,243 30,258

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

30,609

22
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ToMmMOoOWy

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~

r

Canonsburg Lake - PA Fish Commission
Dutch Fork Lake - PA Fish Commission
Agape Bible Camp

(American Lutheran Church of Western PA)
Camp Anawanna

(Boy Scouts of America)

Camp Buffalo (vm.c.a)



GOLF CO

URSES

JEFFERSON

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

CEoNIN LGNS

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)

24



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 I-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



INDUSTRIAL PARKS

prepared by: THE WASHINGTON COUNTY PLANNING COMMISSION

-—h

CoONOIN AWM

Arden

Arden Downs

Atlas Railroad / Eighty Four
Beatty

Conway

Donora

Gambles

Greater Charleroi
Henderson

Malden

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

Meadowlands Development
Needmore

Paris

Reata Development

Ruetom

Southpointe

Teodori

Washington County Industrial Park
North Strabane

West Point

Wilson 26
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RETAIL CENTERS

prepared by: THE WASHINGTON COUNTY PLANNING COMMISSION

OMmMOOW

Charleroi

Charleroi Chamber Mall
DeBartolo (proposed)
Donaldson Crossroad Mall
Franklin Mall

Gallery Shops

Jefferson Court Plaza

Z2rXe-=T

North Gate Plaza

Oak Springs/Walmart

Route 18 Plaza

Washington Business District
Washington Mall and Plaza
Waterdam Plaza

Wolfdale Plaza
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31

Allenport Borough.......cc00evetne. 326-4021 -
Amwell Township .........cc0c00 0t 267-3649
Beallsville Borough. . ................ 632-5420
Bentleyville Borough ................ 239-2112
Blaine Township...........ci0evenns 948-2157
Buffalo Township .........cc.v00eetn 222-8109
Burgettstown Borough ............... 947-2011
California Borough ...........cc.c.. 938-8878
Canonsburg Borough ................ 745-1800
Canton Township................... 225-8990
Carroll Township . .................. 483-7330
Cecil Township.......ccocvniiennns 745-2227
Centerville Borough . ................ 632-6307
CharleroiBorough . . .......oovveenen 483-6011
Chartiers Township . ................ 745-3415
Claysville Borough .. .......c..c.00ne 663-4470
CoalCenter .......cooivvnvevnnnnnn 938-7560
Cokeburg........ocivivieieennnns 945-6082
Cross Creek Township............... 587-3442
Deemston Borough ................. 267-3656
Donegal Township .................. 663-5800
DonoraBorough ................... 379-6600
Dunlevy Borough..........cco0vvents 483-3672
East Bethlehem Township.......... .. 3771777
East Finley Township ................ 663-4482
East Washington Borough . .a ......... 222-2929
ElcoBorough.......c.covivneeneens 938-9454
Ellsworth Borough.................. 239-3874
Fallowfield Township................ 483-8700
Finleyville Borough................. 348-6321
Green Hills Borough . ............... 225-8460
Hanover Township ...........ccuente 947-9109
Hopewell Township................. 345-3333
Houston Borough..............c.... 745-1112

Mitsubishi International
Corporation

Municipal Telephone Numbers

Independence Township .......... 587-3518
Jefferson Township ............. 947-3377
Long Branch Borough........... 483-5950
Marianna Borough............. . 267-4449
McDonald Borough............. 926-8711
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 ....... bevsnoans 483-5882
Stockdale Borough.............. 938-3770
Twilight Borough ............... 489-1110
Union Township................ 348-4250
Washington City . .....cocnnnnen. 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




County Office Telephone Numbers

Administration ....... cers cessenaen 228-6725
Adult Probation .......ce0eveenenes . 228-6860
Adult Services . ...... ctrerensesenens 228-6856
Airport......... Cecesartssenecnore 228-5151
Audit Clerk (Orphans'Court} . .. cccacres 228-6905
Bridge Department .. ..covovencacnse 228-6855
Budget Department .....ccoovieenees 228-6894
Chief Clerk........ teevenenseaennes 228-6787
Children & Youth Social Services...... 228-6884
Clerkof Courts ...oceciccanacnsnes 228-6787
COmMMISSIONErS . v coveevesarsoncvrans 228-6724

| 7% SO e 228-6965
Conservation District .. .....ccoveenen 228-6774
Contract Manager........ceveeveens 228-6729
Controller......ovtevceeenecrocnnns 228-6800
Cooperative Extension Service........ 228-6881
COTONET .. ccvnvrncrsossonssnannns 228-6785
Correction Facility . . ... ..cooeveienn 228-6845
County Authority ..........c.cc0nen 228-6734
COUMS e cevievronoersonsnsannssanes 228-6797
Court Administrator . .......c.ccveaes 228-6797
Data Processing . ......conveeacences 228-6897
DayCare ....coovevnunnancrccnnens 228-6969
District AttOrmeY ....onverenarannns 228-6790
Divorce Court .....ooierenearnanenss 222-4865
Domestic Relations . . .. .......c00utn 228-6756
Drug & Alcohol .. .........ovevinnen 228.6746
Economic Development.............. 228-6816
Election/Registration Office . .......... 228-6750
Equal Employment Opp. Officer...... 228-6746
FairBoard ....cocoovvveenencnannns 228-9421
HealthCenter......coevveeeresnons 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
LawLibrary.........co0enee 228-6747
S ) S 228-6890
Mental Health/Retardation . . .. 228-6832
Parks & Recreation.......... 228-6867
Personnel .........ccc00enen 228-6738
Planning Commiission ........ 228-6811
Prothonotary........ccoeeeee 228-6770
Public Defender........... .. 228-6818
Public Safety .........cccn.. 228-6733
Publications & Information ... 228-6811
Purchasing ........ccoveeeen 228-6740
Recorderof Deeds . .......... 228-6806
Redevelopment Authority ..... 228-6875
Registerof Wills............. 228-6775
Sheriff......ovnvivirencnnss 228-6840
Solicitor .. ....cvovveeenacene 228-6727
Tax Assessment ....cccoovenee 228-6850
Tax Claim Bureau ........... 228-6767
Tourist Promotion Agency ..... 228-8130
Treasurer .......cocovsenees 228-6780
U. of P. Outreach Office...... . 228-6973
Veterans Affairs ........... .. 228-6865
Weights & Measures ......... 228-6866

<J0-0mMI=0U
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Stevens Painton Corporation

Washington
County
Correctional
Facility

Washington
County
Courthouse
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1996

1. Wheeling Creek 10. Peters Creek

2. Buffalo Creek 11. Houston Run

3. Cross Creek 12. Mingo Creek

4. Harmon Creek 13. Pigeon Creek

5. King’s Creek 14. Maple Creek

6. Raccoon Creek 15. Pike Run

7. Robinson Run 16. Two Mile Run

8. Millers Run 17. Ten Mile Run

9. Charters Creek
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Pittsburgh Penguins
Iceoplex

* Southpointe Golf Club
Clubhouse




APPENDIX D

EARTHQUAKE DATA




S e 6 s s e e e 0 e e s e e ¢ EARTIHOUAKE AT
FILE CREATED: 20-FFB-1997 16:13:29.30
Civele Scarch tarthquakes~ 122
Latitude: 40.1/1N Lonqgitude: B80.275W
Radius: 200.000 km
Selected Catalogs: SRA USHIS EPB SESN NEUS DNAG PDFE.

puplicate Eliminator Used: Time separationh (sec) =

Acceptable Catalog(s): DNAG SESN EPB  USHIS SRA  NEUS PD
CATALOG DATE ORIGIN +++COORDINATES** DEPTH pP STN
SOURCE YEAR MO DA TIME LAT. LONG. km

usHis 1776 1400 2 39.600 -81.900 |
EPB 1823 05 30 41.500 -81.000 |
SESN 1824 07 15 1620 39.300 -81.500 )
SRA 1836 07 08 2 41.500 -81.700 f
SESN 1853 05 02 1420 38.500 -79.500 |
SRA 1857 03 01 0140 z 41.800 -80.600 )
SRA 1858 04 16 1200 2 41.700 -81.300 |
SRA 1867 01 13 z 41.500 -81.700 l
SRA 1873 08 17 1400 Z 41.200 -80.500 1
SRA 1885 01 18 1130 2 41.300 -81.100 |
SRA 1885 08 15 0505 £ 41.300 -81.100 |
SRA 1885 09 26 2030 4 40.300 -80.100 |
SRA 1886 05 03 0230 £ 39.500 -82.100 |
SRA 1898 10 23 2 41.500. -81.700 1
USHIS 1900 04 09 1400 % 41.400 -981.900 }
SESN 1902 06 14 0700 39.400 -81.200 |
SRA 1906 04 20 1830 2 41.500 -81.700 |
EPB 1906 06 27 41.400 -81.600 |
SRA 1906 06 27 2110 2 41.400 -81.600 |
SRA 1907 ©1 10 1030 2 40.430 -78.390 !
SRA 1907 04 12 1928 z 41.500 -81.700 |
SRA 1907 06 10 1045 £ 40.500 -78.500 |
SRA 1926 11 05 1453 Zz 39.100 -982.100 !
EPB 1926 11 05 1553 39.100 -62.100 |
uUsHisS 1926 11 05 1653 2 39.100 -82.100 1
SRA 1927 01 29 £ 40.900 -81.200 |
SRA 1929 06 10 ¢ 41.500 -81.700 |
SRA 1929 09 17 1916 £ 41.600 -81.500 1
EPB 1930 09 29 2115 40.300 -82.400 |
FPB 1931 03 21 1548 40.300 -82.400 |
Ern 1932 0t 21 41.100 -81.600 |
EPD 1931 02 23 0420 40.300 -82.400 [
SRA 1934 11 05 2000 2 41.900 -80.400 |
SRA 1935 05 26 z 41.500 -81.400 |
SESN 1935 11 01 0830 36.900 -78.900 1
NFUS 1935 11 01 0830 cn 38.900 -79.900 \

A HAnL

E

[

10.0000 Distance separation (km) -

se¢esM AGN I TUDES****
ONS CONTRIBUTED

DEV mb OBS Ms

VALUFES

.70MIEPR
. 10MISESN

.AOMISESN

LAOFA

CAOFABAR
CTOMISESN

1. 00MLEDPH

. 30MLEPD
.BOFASC

. OOML.E.PB
. 40MLEPB
. TOMLEPB
L O0oMLEPD

. 30MISFSN

15.0000
F-E STA ****INFORMATION®**¢#+
REG IEMFMDIPF PHENOMENA
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ERRTHQUAKE DATA BASE SYSTEM DOCUMENTATION

Mulii-Catalog Historical Earthaquake Data Base

zncuires shoulc be oirected to:
vailing Adaress:

U.5. Geological Survey

Natfjonal tartnquake information Center
tenver Feceral Center

P.0. 30x 25Ux6s Mail Stop 967

tenvers CC ¢0225-0046

ATTH.: Glen Reagor

The scdress for Courier Service (Feceral Exoress. DHL,
Airzorne Express, udnited Parcel Service, or U.S. Express
Maild:

U.S5« Seological Survey

Netional ferthguake Information Center
Room Sb44&

1711 Illinois Ave.

Golden, CO 80401

ATTN.: ulen Reagor

Telephone: = Commercial (303) 273-3406
- FAX (303) 273-8450
- E-MAIL hafédnefs.cr.usgs.qov

GENERAL INFORMATION

The EARTHUUAKE DATA BASE SYSTEM (ECSS) was established tc provide
2arthguake information to the academic community, the private sectors
and to zovernmental ajencies. If you use, need, Dproducer handle.,
archiver or are concerned with or about earth-science data sets, your
particication in the 035 s solicited.

Plzase note tnat government regulations reguire preoayment on all
orders., Telephone requests will be accepted, but data cannot be
snipped until payment is received.

The EARTHQUAKL uATA BASE SYSTEM consists of three data bases; this
sectiun of the ¢ocumentation presents information for the
sSiulti-Catalog Historical Earthquake Data gase. For more dnformation
s5out the U5 or INT Data dasesr, contact Glen Reagor (address and
telephone numper is at the top of this page).

1. HDS - Multi-Catalog Historical Earthquake Data
HasSte
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2. US - Uniteg States State Seismicity Files.

3. INT - Earthquake Intensity file

EARTHQUAKE DATA 3ASE

Tne current Jata Dase was$ assembled over a period of several decades.
Lonstituent catalogs =ere in some cases entered manually into the data
pase from published papers and in other cases entered from computer
taces supplied to the NEIC ty representatives of the institutions that
compileg the catalogs. Some of the catalogs were provided to the U.S.
veological Survey in computer-reacable form by the National
Jeophysical Data Center of the National Oceanic anc Atmospheric
n3ninstration (aOmnA) (Rinehart and others, 1985).

The sources of catalogs in the data base are listed on pages &-14. If
an entry attributed to a source in tne data base is not consistent
«ith the entry tor the same earthaquake given in the source publication
or preferred cy the source institution, the latter should taken as
authoratative. Some catalogs in the data base are undated versions of
those cescrizec in the cited reference, proviced by the authors and
crepared using the conventions describec in the reference.

.Tne US5S has not been able to cetermine the sources for some catalogs

in the Gcata DbDase. These catalogs are retained in the cata base
secause thaey clearly represent major cataloging efforts, and they may
include signiticant earthguakes that are not included in other
catalogse

The temporal extent of the Jata base extends from 20002.C. through
the cufrent weex of the Preliminary petermination of Epicenters (PDE}
orozram. EdCh ecartnguake in the data pase is detailed according to
sources cates, timer Llatitudes longitude, magnitude, intensity, ana
seismic-relatey information, puplicate entries, two or more records
for the. ssme event, may result from searching more than one catalog.
For most earthaudkes there will oe no more than one entry for each
cataloging authority. gy selecting the desired catalogs or by using
tne bLuplicate tarthquaxe Eliminator (Search GCotions)., duplicate
entries can ve mostly eliminated. Caution: ceripheral information
may vary «ith each catalo; entrye. An epicenter with a latitude and
tongituce of exactly v.J degrees usually fndicates that the earthaquake
location was not well enough known that the cataloging authority would
assign an epicenter to it. An earthauake is extractecd from the data
case when it zmects all input user-conditions.

Tne dats oase is not static; as additions or modifications are made
availables new cata are adgaed and old Jata are deleted. The catalogs
are not systamatically critiqued for erroneous or missing dsta. The
Jser shoulc be aware that some of the source-institutions for catalogs
in tne ¢ata base may have wvroduced more recent versions of the
tatalogs than those in the present data basee.

Micro-earthguakes having magnitudes below 1.C are not retained in the
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gata pdase. carthquakes Zith magnitudes less than 2.0 are found in the
Gata basesr uut in yeneral, the magnitude level of earthcuakes in the
Zata Dbase range froa 2.5-9.5. Users of micro-earthguake data should
contact institutions that operate seismograoh networks in their area
of interest.

1t is ultimately the useér's resoponsibility to assess the accuracy anc
completeness ot 4 wuata-set extracted from the data base and to
dotermine i1 these are sufficient for the opurposes to which the
seta-set woulc ue appliec.

AUTOHATED MAP PLOTS

n page-size plot of the cata ijs returned to the user as a part cf the
completed seismicity search request. Earthauake epicenters are
clotted as symoouls that vary according to magnitude. In the Llower
section of tne plot, the lejgend gisplays the magnituce range of the
slotted catae. cartnquakes «ith unknown magnitude values are assigned
a symbol corresponcing to a magnituce of zero. To aveic cverplotting.,
tne map Sisclays only the largest magnituce value at each location.
The agoearance cf the map is cata cependent.

SZARCH MODES

Tne E&RTHGUAKE DATA 5adc SYSTEH utilizes five (5) search modes to
sefine the zata selection methoc.

{1) slodal = A general search method of the data tase.
This method extracts earthaquakes regarcless of the
earthguake's tocation. cearch Cptions may be used.

(23 Flinn-zngoahl humber = The ylobe is Eroken cown
into reyions pased on geographic and colitical
_touncaries (Flinn and otherss 1974) . tach region s
assizjned o unique nNumoer. This search methocd uses
these numbers tc extract cata from tne 4ata base. The
7955 aollows a maximum ot zJd selected regions per
execution sejuence.

(3) rectangle = Selects earthauakes within a specified
LatiTuc? wena longituce geographic grid. ED3% Joes not
sedrch a ¢ria tnazt spans @ore than 1&) ogegrees of

tongitude. €233, if necessary., «ill reverse right and
Left longituce su that the gric sdans less than 120
CceGgrecses in other worase €DES will 3lways search the

smaller sriuv Seteden two Longi tuces.

(&) Zircie =— . Selects earthquskes that are Llocated
«ithin & circle centerea at a user-specified location.
The fixec selectaple raoii are 50, 100, 220, 300 kme a

variable reaius input option is also avaflable.
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(5) United Statess Alaskar, Aleutian 1Islands Rezion.,
Havaiir Cariooean Island Region, and Selected 3order
Areas - 50 states olus agjacent vorder areas of Mexico,
Canacar YukoOn Territories, and caritbean Islands Region
are searcheo with the following Flinn=Engdaht
Ceographic Region Numpers (Flinn and others,1974):
1-3; 5=17; 19=20; 25=4%; 85-95; 456-469; 471-51437
516-52GC7; 012-6137 672=676.

(6) Ue.Se State or United States Search = This search
concition produces a list of earthquake that are
located with the selected state borders. In sone
instances where the state border is extremely
convoluted, earthquakes located on the boundary between
statesS may ©0Oe¢ Listed that are located in an adjacent
states The user is required to input the 2-letter 2zip
code that represents the selectec state. Any of the SO
states may e accessed. 1f the user inputs "ys", then
all earthguaxes Llocated with the United States except
glaska and Hawaii are extracted from the data base.
ALL optiuns may pe used.

SEARCH OPTIONS

and

salect output file formats. The search options can be used either
individually or in combinations with other search options.

(1) The output cata formats are:

(1) FUARMAT 1 (SR.DAT) = See pescription of (oded
Jutput (paye 8). AN example of 2 SR.DAT Llisting
is snoen on page 47.

(c) FGRMAT 2 (VXeDAT) = A condensed one-lLine
version of Format 1. The file is designed for
comgutaer orocessing. An example of @ VX.DAT
listing is sho4dn on page 43.

(3) FIRrlAT 3 = Zoth Format 1 (SR.DAT) and Format 2
(VX.DAT) are produced.

(e) FURMAT « (STAT.DAT) ) = This option ©produces
an magnituae ana Jepth summary output file in
chart forme The magnitude and depth dincrements
sre ownh the X-axis and the year increments are on
the Y~axise. The largest magnitude value (of the
fcur possible magnitude values) is selected for
tabulation. The year is omitted <from the Yyear
sejuence it gata d4re not available. Blank
magnituce values and gepth values are tabulated
under the unknown Ccategory. An example of a
STAT.DAT Listing is shoJsn on page 4%,
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(5) City Format - This format is produced for athe
user who prefers the easrthouake Llozation be
referenced to the nearest toun or locality rather
than a location defined oy coordinates. This
format is generated oy a routine that is external
to the “cdrthguske Data Dase System”. The VX
formattea file (produced by the “farthgquake Data
3ase System") 1is the fnput 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, 2, or
3):

Enter 1: Displays catalog choices.
Enter ¢: The entire aata base is searched.

Znter 3: EInter the numeric value of the <catalog
cnoiceESe.

(3) Late - 3elects oata accoraing to the specified
input year—to—year Tfrange. Selection of data begins
with the initial year through the terminal year or the
eng-of~file.

Mmonth-Day Sut=-Option =- Selects earthquakes in
consecutive order starting with the initial year,
month and ocay and ends with the terminating yearr
month and daye.

(4) Depth - Selects cata as gefined by the input daepth
rangée. If the year 1is prior to 1964 and the input
cepth range Lies betveen 0 - 70 km, the earthguake with
unknosn cepths are extracted from the data base. This
automatic feature compensates for the Llack of deoth
‘estimates associated with earthquakes prior to 1964.
This feature may be overriocden by selecting the "knowun
veptn”™ option.

(5) "Magnituce-iIntensity Intervals - Selects data
accordiny to ‘the input intensity values or magnitude
values. 4&n eartnquake fs extracted from the data Dbase
«hen the intensity or magnitude parameter is within the
range of the 1input values,. This option should be
cypassed if the  user wishes to select i{ndividual
options of intensity and magnitude; if this option is
selecteds the inofvidual dintensity and magnitude
options are oypassed.

(6) Intensity - Selects ocata according to the input
jntensity range. See Modified Mercalli Intensity Scale
of 1931 on page 23 (Wood and Neumann, 1931).
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(7) Magnitude - Selects data according to the specified
jnput magnitude rdnge. Input magnitude cannot be zero.
1f the year is prior to 1964 and the upper bound of the
inout magnitude range ijs greater than or equal to 5.0,
the earthquakes with wunknown magnitude values are
extracteec from the data base. This automatic feature
compensates for the ltack of magnitude estimates
associated with earthquakes orior to 1964 ana s
intended tc insure that some targe earthquakes are not
overlooked in the search by virtue of not having an
assigned magnitude. The disadvantage with this feature
js that the Llist will commonly include many shocks
whose magnitude, had they deen computed, may have been
smaller than the specified lower—bound magnitude. This
feature may ©ODe overridden by selecting the "known
magnitude" option.

(%) toment Tensor/Fault Plane Solution Flagged Data -~
cartnguakes are extracted from the data base if they

nave had one of the various types of focal mechanisam
cetermineo tor then and published in the USGS
sublication Preliminary peterminations of <£Epicenters

(PLE) - Monthly Listing. This option has &.

sut-options: (1.) Moment Tensor onlys (2.) Fault Plane
solution onlys (3.) Moment Tensor and Fault Plane
Sslution; (4.) Foment Tensor and/or Fault Flane
Solution.

(?) irregular-Grigd Zone = selects data according to a
pre-definec configuration pattern that outlines the
irregular grid-shaped area (Godkin and Pulli, 1984)., A
filenama cf your cnoice contain pairs of latitude and
longitude that defines an irregular grid pattern. This
tile is createa with a text editor. :

NOTE: This option must oe used with the Rectangular
aric search moce. The ULatitjude-longitude grid
soecifies in the moge must enclose the region within
the idrregular-shaped gria zone. Global search mode is
no: cermittec. Do not use the this option if tne grid
encloses the North or South Poles.

To create the irregular gric data file:

(k) =- E&Enter tne corner points (Latitude and
longituael) {n a continuous clockwise direction.
one coordinate pair entry per line. A spacer, NOT
COMMAS, separates Llatitude and longitude values.
A coordinate pair consists of a Latitude value,
followea by a spacer then the longitude value,

(c) - An example of irregular grid file entries:

-c6.50 8.0
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-25.00 27.50
-27.0 =26.25
-¢6.0 28.0
40,00 -179.00

() - A aoinus sign preceding a latitude or
Llongituce value fndicates South or West
respectively.

(p) - Do not List the starting coordinate pair
tuwice. '

(z) - Up to 100 pairs of input coordinates may be
usea.

Enter tne full patnname of the filename that
contains the idrregular grid data at the program
prcapt. If this file has not Deen created when
the option is activated, enter a Carriage Return
<CR> for the file name and progranm will terminate.

" Zxample of full pathname:
gatasdisk:[reagorlfilename

(10) Duplicate Earthauake Eliminator - Allows the input
cf parameters to remove duplicate earthquake sotutions
from the output file. puplicate earthquake entries
uscully arise from earthquakes peing listed, perhaps
~ith sligntly different epicenters and origin times, in
aore than one of the searched catalogs. The user
soecifies how far apart the orfigin times and epicenters
of two Listings mJst be if the Listings are to be
considerec as representing different events. pefault
values are 10 sec. and 15 km for origin time and
epicentar respectivelye.

In order v eliminate oauplicate entries, a Llist of
catalogs 1is enterea in the order of preference. If
cuplicate carthjuakes occurs the program will accept
the event for the first-entered catalog. If a List of
cataloys is not mace, or if the cuplicates are not from
any of those catalogs that are listed, the first event
4ill be acceptec.
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DESCKIPTION COF CODED OQUTPUT - Format 1 (SR.DAT)

CATALOG SOURCE: Contripbuting sources or authority. 1In
the following sections the number and abbreviation of
each catalog source is enclosed "by parenthesis. The
cataloy abireviations are tistea in alphabetic order.

tatalogs "supplied by NOAA"™ came to the NEIC from the
National Geophysical Data Center of the National
Oceanic ana Atmospheric Adainistration (Rinehart and
others, 1985).

(34 = ABE) Catalog of large earthquakes, 1897 -
19206, from Abe (1981, 1982, 1984); Abe and
Kanamori €1979); and Abe and Noguchi (1983a-b).
dost 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
Alaskars including the Aleytian arc, 1786 = 1981,
created by J.N. Taggart of the USGS NEIC.

(32 = AM3) (atalog of earthquakes occurring in the
Sucan, 185C - 1975, from Ambraseys and Adams
(17006a)l.

(27 = ANK) Catalog of earthquakes occurring ¢§n
Turxeys 11 = 1975, based on 2 catalog comopiled at
Kancilli Observatory., bogazici University.
Istanbul. File supplied by NOAA (Rinehart and
otnerss, 19865).

(35 = ARAS) Catalog of earthquakes occurring 1in
the miodle Easts, North Africa, and Spain from the
VIIth to the XVIIIgh century A.D.s compiled by
soirier and Taher (1983) from Arabic documents.

(55 = ARIEH) Catalog of eartnquakes in Israel and
acjacent areass compiled by E.d. Arieh, 1903 -
1965 The earthquakes Listed in the time interval
1956 = 1902 have magnitudes equal to 3.5 or lesse.
The cartnquake Locations Were based on a
three-station solution. This does not indicate
tnat tne earthquake did not occury but the
solutions may be suspect. See TSN catalog for
additional information.

(3 = 5CIS) Catalog of earthquakes Listed in the
publications of the Zureau Central International
Seismolu,ique (H8CIS) for 1935, 1950 - 1963. The
level of completeness of this catalog is highly
uncertain; numerous shocks Listed in the
puclications of the BCIS are not lListed in the
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present catalogs ana there is no duplication of
the 8CIS Listings and ISS (see below) listings
from the same time-perfods. It is possible that
the 3(Iy Llistings wvere originally intended to fill
in geps in the IsS listing. The file was created
the earliest years of the cata base. The file was
suoplied oy NOAA (Rinehart and others, 1985).

(17 = 3DA) Catalog of large earthquakes, 1897 =
1977, compiled by oath and buda (1979). File
supplieu uy NOAA (Rinehart and others, 1985).

(9 = BRK) Catalog of California earthquakes, 1910
- 1953, compiled by the University of California
at 3serkeley. Geographical extent: 35S degrees -
4z degyrees HNorth; 116 cegrees -~ 128 degrees West.

(7 = CDMG) Catalog of earthquakes occurring in
catiforniar 1735 = 1974, compiled by Real and
others (1978) and Toppozada and others (1984) at
the Catifornia osivision of Mines and Geology.
This file includes epicenters from catalogs of the
seismoloyical Laboratory of the California
Institute of Technology (PAS) and the
seismological Stations of the University of
California at Serkeley (3RK).

(57 = CHINA) China Catalog of world-wide
earthquakes from 780 3.C. through May 1992,
compite by world Data (enter D For Seismologys
State seismological Bureaur Beijing, China.
Geginning in  19&5 the catalog contains only
earthyuakes with magnitudes 4.0 and greater; data
orisr to 1985 contains earthguakes that have Ms or
mo magnitudes greater than or equal to 4.7.

(40 = DNAG) Catalog of North American earthquakes
compilea for the Decade of North American Geology
(Engaahl and Rineharts, 1991). The catalog covers
the conterminous United States., Alaska (including
the Aieutian Islands)., Canaagar Greenland, Iceland.,
an2 Midgle America.

(564 = DOYLE) Catalog of earthauakes for the
Continent of Australia 1897 - 1966, Comoiled by
poyle anc otherss 1963.

(50 = £C) This catalog Llists earthaquakes with
intensities of IV and larger for the 13 member
countries of the European Community plus Austria
and owitzerland from 4793.C. through 1983. The
gats for this catalog were collected by J.M. Van
Gils and after his death revised by Ddr. Gunter
Leycecker of the Feceral Institute for Geosciences
and Natural Resources stilleweg 2, ©0=2000
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Hannover 51, Federal Republic of Germany. The
earthquake origin tiae pefore 1900 is a mixture of
Greendich MHean Time (GMT) or Ltocal ¢times after
1900, the origin time is stated in GMT now known
as UTC. Magnitude values are coded as UNKNOWN Jue
tc the fact that no specific coding of the values
were yiven. A general statement suggests that
maynituaes for historical earthquakes were
macroseismic estimates and, for recent
earthquakes, the magnitude values are mostly ML's.
For esch earthquake, the source national <catalog
ijs noted in the Authority Coluan (see page 17).
Each national catalog may contain more information
tnan the summary Lline presented in the EDBS
format.

(37 = EMSC) Catalog of earthauakes occurring 1in
turope and the Mediterranean region, 1976 = 1985,
compiled at the Centre Seismologique
Euro-seciterranean (CSEM), Strasbourge france.

(0 = ePB) Catalog of Cansuian earthquakes., 1568 -
1992, compiled by the Earth Physics Branch (EPB)
ot Canacar, now the Geological Survey of C(Canada.
Atso incluces U.S. earthquakes occurring near the
Cansdidn boroer. Only the prime hypocenters
(those selected by EPB/GSC as the best salutions
for their earthauakes) are entered into the data
pase; in some cases (indicated in the authority
cclumn), these prime hypocenters may have been
computed by an institution other than the tP3/GSC.
nypocenters of felt events or events with unknown
magnituues or events with magnitudes greater than
0.0 are found in this catalog.

(z4 = EPRI) Catalog of earthauakes of the United
States east of the Rock Mountains. 1627 - 1985,
compilea by Electric Power Reasearch Institute.
Thnis catalog was compiled from various catalogs.
The sources from which some of the listings were
teken is shown in the authority columrn,

(12 = Z«fl) Catalog of earthquakes occurring in the
Uniteg States and Territories, 1638 - 1%69.
Catalcy supplied oy NOAA (Rinehart and others.,
1955), (Coffman and others., 1973,1922).

(3 = GEUR) Catalog of European earthquakes.,
21006.Ca - 1982. This catalog is aade up of 7
different sub-catalougs. Each contributing

sub-cetalog is fndicated in the authority coluamn
(see page 17) under EUR Cataloge File supplied by
NGAA (Rinehart and others, 1985).

(49 = FENN) Fennoscandian Earthguake Catalog, 1375
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- 1991, compiled from diskettes prepared at the
Institute of Seismologys Uuniversity of Helsinki,
Finland (Ahjos and Uski, 1992). The earthquakes
in this catalog may duplicate the events listed in
the ctUR Cataloge. The source reference for each
earthquake is listed in the Authority column (page
17) uncer FENN Catalog.

(36 = GER) Earthquake data file for the Federal
Repudlic of Germany (FRe), 823 = 1992, compiled by
(Leydecker, 19856,1988), and (Gruenthal, 1988). A
general statement jndicates that the file contains
earthguakes within the FRG and strong earthauakes
outsice the FRG that were felt with at Lleast
jntensity V inside the borders of the FRG. The
gate ana time for events before 1900 is local
time; after 1900 time is UTC. The authority
column identifies the seismogeographical region
assocjated with the earthquake.

(5 = u~R) Catalog of hypocenters and magnitudes.,
from Gutenbery ana Richter (19354), 1904 - 1952.
Catalog suppliea oy NOAA (Rinehart and others.,
1988) . Magnitudes revised (Richter, 1958) from
orizinal listing. See also SUTE catalog below.

(53 = GGUIN) Catalos of epicenters and magnitudes
in &thiopia ana the Horn of Africa (1400 = 1977),
from Gouin (1979).

(41 = SREAT) Catalog of gréat (magnitude 7.9 and
larger) earthquakess 19064 = 1977, from Kanamori
(1277).

(47 = GREEK) Catalog of earthquakes in Greece and
surrounaing argar, 5508.C. - 1985, compiled by
Papazachos and Papazachos (1986).

(5 = JUTE) catalog of hypocenters and magnitudes
listeo in osutenterg and Richter (1954), 1904 -
1652

(29 = AVC) Catatog of earthguakes occurring in the
laeaiian Islands, compiled by the United States
Geoloyical Survey at the Hawaiian Volcano
dcservatory (HVO), 1961 = 1976. File supolied by
lioAA (Rinehart and others, 1965).

(25 = ISNE) Catalog of 1Iberia .and the Mahgreb,
8508.C. - 1980, Instituto Geografico Nacional de
£spand (Mezcua and Martinez=Solares, 1983). Also
includes seismicity of the Azores Fracture Zone.

(45 = InDIA) Catalog of earthaguakes for India.,
10635 - 1934. The Indian earthquake catalog
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consists of the compined Listings of four catalogs
(Tandone AeNe and Srivastavar, H.N., 1974,
Chandrar Umesh, 1977/ Rao and Raos, 19847
srivastavar HolNev and Ramachandran, 1983). See
the authority column for the catalog
joentificatione. The earthquakes that could be
jdentified as duplicates from the four catalogs
were eliminated from the final Llisting. The
aboreviations that jdentify the magnitude source
are Listed in the publication by Rao and Raor
1934 :

(2 = 13C) €picenters listed jn the International
Seismological Centre {1sC) 3ulletin tapes, 1964 -
December 1991. Only the 1SC's hypocenter (prime
estimate) is cataloged for jnclusion in the data
base. Catalog prepared oYy the International
Seismological Centre, Newbury., United Xingdom.

(22 = ISN) 1Israel Seismic Network Catalog, 1900 -
1993 The catalog was compiled by the Institute
for Petroleum Pesearch and Geophysics, Israel.
The ;eographical area is delineated by Latitude 27
- 30 uegree North, and oy Longitude 32 - 38
ceyrees cast. (Malitzky. Alona and others, 1993).
see the Arien cataleog for supplementary seismic
information,

(4 = iS3) Epicenters listed in the International
Seismological Summaries., 1913 ~ 1963 (18S), from a
tape prepared dy the International Seismological
Centrer Hewbury, United Kingdom.

(4 = 3$5N) Epicenters Listed in the International
Seismological Summaries (ISSY » 1918 -~ 1959.
Catalog supplied by NOAA (Rinehart and otherss,
1532). This file nas been modified Sy NOAA to
incluce magnituades from various non-ISS sources/
other pertinent sefsaic effects are included,

(«6 = ITALY) Catalog of Italian earthauakes, 1000
- 16¢0s compilec oy National Research Council,
Project Proyetto Finalizzato Geodinamica, Director
fF. sarperis; "Catalogo Dei Terremoti JYtaliani
dall’anno 1000 al 1v8C", Eaitor D. Postpischis
sologna 15c5.

(43 = JHA) Catalog of felt earthauakes occurring
in the Japan region, prepared from a tape compiled
ty the Japan Meterological Agency (JMRA)., 416 =
19706 Prior to 1885, the number of strong and
gamsginy eartnquakes is sketchy. from 1885 through
1996 the file contains earthquakes that were known
to oe felt vy the JHA network.
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(11 = LEE) Catalog of earthquakes occurring in
Chinar, 11778.C. - 1975 (lLee and others, 19767
1978). Catalog supplied by NOAA (Pinehart and
otherss, 1983).

(56 = L1B8YA) Catalog of earthquakes in Libya, 1903
- 1975, Ambraseys, 1932).

(33 = MEAST) Catalog of earthquakes occurring in
the #iocole East, 1900 - 1983, compiled at NDJAA
(Riac and Meyers, 1935). This catalog covers more
than 20 countries, extending from Libya in the
4est to Pakistan and Afghanistan in . the eastr,
tthiopia and Somalia in the south, and Turkey in
the northe. Many of the values of specific types
of magnitudes are estimated from values of other
types of magnituces or from intensity
observations, using equations derives by Piad anc
Meyers (1935).

(39 = MED) garthquake data file of the
Hediterranean and surrounding areas., 1901 - 1975.
Catalo; prepared from a tape compiled at the
University of Thessalonikir Geophysical

Laboratory., 1978.

(31 = MOS) Catalog of earthquakes occurring in the
USSR, 1950 - 1961. Catalog supplied by NOAA
(Rinehart anc others, 1985).

(19 = NEZu$) Catalog of earthquakes occurring in
the northeastern United States., 1534 = 1985.
Contains entries of 2drthauakes occurring in 1534
- 19v4 that were coampilea by E.F. thiburis; most
of these are Listea in chiburis (1981). Also
contains entries supplied oy Weston Dbservatory of
soston College for earthquakes occurring in 1979 -
1955. Weston Observatory-computed hypocenters dre
not incluvcec in the data base if they correspond
to shocks that were not felt and were assigned
magnituces of 1.0 or less.

(15 = WEV) Catalog of earthquakes occurring in
Nevadas 1852 = 1962; 1970 - 1986. Listings for
1552 = 1962 are from a slightly updated version of
the catalog published by Slemmons and others
(1905). Listings for 1970 - 1986 are from the
Seismological Laboratory of the University of
Nevaaar Reno.

(21 = KebC) Catalog of earthauakes occurring in
Mid - America (Mexicor Central Americar and
Cariboean regions), 1900 = 1979, compiled at NOAA
(Rinehart and others, 1982).
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(59 = NOAA) This catalog 1is a listing of
Jorld-wiae historical earthquakes, 2150 B.C. ~
1591 (Paula K. Dundare patricia A. Lockridge,
and Lowell S. Whiteside, September 1992). The
list includes all events that meet at least one of
the following criteria:

The tollowing {information was taken from the
source document.s Cataloy of Significant
Earthquakes, 2150 B8.C. - 1991 A.D. The
information for the time period after 1991 is
takan from the PDE (Preliminary Determination of
Zpicenters). The file s now (1992 - 1994)
updated and maintained by the United States
Geological 3urvey. As it is extremely difficult
to code all pertinent information into an
earthquake summary line, the user is encouraged to
optain the publication if at all possible.

1. i4oderate Jamaje (aporoximately %1 million
cr more)

¢« Ten or more deaths
3. 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 and longitude location based on the city
Jhere the damage occurred. Magnitudes are stated
as Ms (surface Wave) or the equivalent cerived
from intensities for pre-instrumental events.

In the absence of a death toll number., a
descriptor (Few = F, § = Some, M = Many ) was
listec in Literary sources. It js not known how
the cescriptors relate to numbers.

To dgetermine if the damage meets the damage
criteria Listed below, the dollar estimates at the
time of the wearthquake are converted to 1990
Unitea States cgollar values. Monetary conversion
taples ftor the time of the event were used to
convert foriegn currency to dollars.

when possible, a rough estimate of the dollar
damage Dbased upon the gescription provided. in
orger tu choose the damage categorye. The damage
estimate is listed in the following categories:

= J Damage estimate unknoun

x L LIMITED (corresponding to less than $1



Page 15

million)

% # = MODERATE (corresponding to $1 to $5
million)

« § = SEVERE (corresponding to $5 to $25
million)

« £ = EXTREME (corresponding to $25 million
or more)d

In the absence of other informations LIMITED s
consicereg synonymous with stight, minor, and
Light; SEVERE as synonymous #ith major, extensive,
and heavys and EXTREME as synonymous with
catestropnice.

I1f o tsunami was g€neratec by the earthoguake, 2
wrw  sppears under the Tsunami Code wunder the
information column on the printout.

In the scurce publication, tne number of
casualities was giveni here in the data base, the
USGS assigns the number of deaths to a 5 point
classification table. The following table
jlilustrates how the alphabetic number corresponds
te a casuality number. : :

1 - 100

x A

101 - 1,000

* o
« . = 1,001 - 10,000

= p = 10,000 - 100,000

x = Gre;ter than 100,000

The alpnapetic Letters are coded in the AUTHORITY
column which ds Located between the Origin Time
column and the Latitude column. The first
character of the AUTHORITY is the death toll:; the
seconc character 1{s the damage estimate. The
explanation of the codes s Llisted under the
AUTHORITY colunn.

tuplicate earthquake entries have been removed
from the file. It 4§s possible that some

duplicates exist in the file, I1f a duplicate
earthquake entry is identified, 1t is removed and
the remaining earthquake entry is corrected so
thet it contains the Llargest given values for
geath tolls, damage, intensity, and magnituce.

(31 = F4S) Cataloy of world-wicde earthauakes, 1900
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- 1989 (Pacheco and Sykess 1992). This is a
seismic moment cataloge. The catalog Lists
earthquakes with Ms magnitudes of 7.0 and larger
and with depths less than or equal to 60 kme. The
selected events were taken from the Abe Catalog
(1951, 1984) and from Aoe and Noguchi (1983).

(10 = PAS) Catalog of earthquake in california.,
1932 = 1986, compiled at the California Instfitute
ot Technology at Pasadena (PAS), 1932 - 19385.
Geograpnical extent: 31 degrees - 38 degrees
Norths 113 degrees = 121 degrees West. File
partially supplied by NOAA (Rinehart and otherss,
1985) .

(1 = PDE) Catalog of earthquakes Llocated by the
USGS NEIC ana its pregecesSSoOrs in the U.S. Coast
and Geodetic Survey. the National Oceanic Surveys
and the Environmental Research Laboratories of the
Cepartaent of Commerce. Listings are in most
cases the final hypocenters and magnitudes of the
USG5 NEIC which are Listed in the Geological
Survey publication, vpreliminary Determination of
spicenters = Monthly Listing”. The global catalog
jnc luaes events occurring from circa 1900 = to six
months behina the current month. It ds the
principal component of the data base. There are
gaps in tne temporal and geographic coverage of
tne catalose. To get as complete coverage as
possicle for a given areas the user should search
other catalogs that cover the time and area of
jnterest.e Part of the catalog was supplied by
NOAA (Rinehdrt ancd others. 19ES).

(PpE-w) Weekly PDE file. This file
covers the time period following
the Monthly data up to four weeks
sehind the , current wveek. The
oreliminary Weekly PDE data is
replaced by the Monthly PDE data
sbout seven months later.

\POE-W) Daily PDE file (QED). This
gata is extremely preliminary and
the parameters of the earthquake
are subject to change as more data
ijs usec to locate the -earthguakes.
The daily PDE-Q@ data covers the
tine frame follosing the Weekly PDE
sata up to seven days behind the
current date. This data is
replacea by the Weekly PDE data.

(zo = PeX) This catalog contains edight Chinese
shocks that occurred in 1659. It dates from the
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earliest years of the data base and its
significance now j s not known. Catalog supolied
by NOAA (Rinehart and others, 19835).

(L6 = PERU) Catalog of earthquakes occurring in
Perus, 190G - 1934 (Espinosa and others., 1985) .
This cataloy Lists jnstrumentally recorded
earthquakes from various sourcese. puplicate
earthquakes have been deleted.

(33 = ROM) Catalog of earthquakes occurring in
Romaniar, 984 = 1979 (Constantinescu and Marzar,
1930).

(o0 = ROTHE) World-wiae earthguake catalog, 1953 -
1965 (Rother 1969). The epicentral coordinates
given in this catalog are those recomputed by the
IS5 in the time period 1953 -~ 1959; for the period
196C = 1965 the coorcinates are those computed by
the Preliminary petermintaion of Epicenters
programe If earthquakes have been the subject of
special studiess the coorainates proposed by the
stuoies were used. Earthquakes Llisted 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
publishea by Rothe. Depth estimates are also
given,

(58 = sAFR) Catalog of South African earthauakes
petween Llatitudes 17 and 35 deqrees south, and
petween longitudes 10 and 36 degrees east, 1620 -
1970 (fernandez aand Guzmanes 1979) .

(61 = SESK) The Southeastern Sseismic Network
catalog is a compilation of earthauakes which
occurred in the states of Florida., Georgiar
Alsvagasr South Carolina, North Carolina, Virginiay,
southern part of dest virginia, Maryland.,
Delawsres ana the eastern parts of Xentucky and
Tennesseer 1693 = 19%4. The catalog was preparec
at the Virginia Tech Seismology Observatory by
patt sivol (acaress: Virgina Tech seismological
ODuservatory, 4044 Derring Hall, Blacksburgs VA
24961-5420) .

(43 = SISRA) Catalog of earthquakes occurring in
South Americar 1471 = 1981, compiled in the course
of the "Programa para la Mitigacion de los
Terrenotos en La Region Andina™, known as project
SISRA (Askew and Algermissens 1985).

(5 = SRa) Catalog of earthquakes occurring in the
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edstarns centrales, and mountain states of the
United Statess, 1534 = 1986 (Stover and others,
1934). An early version of the catalog was
developed under the direction of S.T. Algermissen
for the Llower 48 states; updated and revised files
have been pudblished in a series of Miscellaneous
Field Stuaies Maose The states of Nevada,
taliforniar, Oregonys Jasnington, Alaska, and Hawaii

are not covered 1n tais catalog.

(23 = S$3R) Catalog of earthquéakes occurring in the
U.SaSeRar 1122 -~ 1989 (Kondorskaya and Shetalin,
1932). The catalog contains data from the the
reviseda "New Catalog of Strong Earthquakes in the
Territory of USSR from Ancient Times through
1977". The IPE in the magnitude authority column
joentifies this catalog. The remaining part of
the catalog 1is made up from the Annual 3ook.
“:arthquakes 1{in the USSR”. The two-Letter
abbreviation 1in the authority column identifies
the source catalog for each seismic region.

(15 = SYKES) List of hypocenters and magnitudes
from papers by Sykes (1963, 1965, 1966, 1577).,
Sykes and Ewing (1964), and Sykes and Landisman
(1764) . Catalog supplied by NOAA (2inehart and
otherss, 1985). :

(13 = USE) catalog of felt earthquakes occurring .
in the united States and Territories, 1928 = 1972.
Cataloy supplied by NOAA (Rinehart and others.,
1945) .

(52 = U3SHIS) Catalog of principal earthouakes in
each of the 50 states in the United States, 1568 =~
1989 (Stover, C.W., and Coffmans, J. Ler 19930,
The catalog is a history of earthquakes which have
magnituaes greater than or equal to 4.5 and
intensity of VI or largere. Exceptions are the
State of Alaska and offshore areas of Californiar
Oreyons, and Washington where the magnitude range
Was increased to greater thaen or eaual to 5.5.

(14 = USN) Unfted States Net<sorks 1534 = 1974,
cataloy supplied by NOAA (Rinehart and otherss
1985). Tnis {is the original <catalog prepared
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 earthguakes in and near Utah,
1850 = November 1985/ compiled by the University
of Utah Seismographic Stations. Shocks through
June 1978 are Listea oY Arabasz and others (1979).
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(b2 = WCAFR) Catalog of earthquakes occurring in
anad offshore of West Africa between 5 degrees
Scuth and 25 degrees Norths, 20 degrees West and 27
degrees gastvs 1615 = 1984 (hmbraseys and Adamss
1936c).

(2o ='HDS) Catalog of earthquakes cccurring in New
zealand, 1460 = 1977, described by Smith (1976).
Calalog supplied by NOAA (Rinehart and others.,
1935).

DATE: VYearr,Month,Day = Year js preceded by a "-=" to
incicate E.C. date.

CRIGLN TIME: Given 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
single=letter coce followed by an ampersand
inoicates the parameters of the hypocenter were
supplied or dJeterminea by a computational
procecure hot normally usec oy the NEIS.

The suthority column has peen expanded to include
other information than the authority source for
the earthguake. Now it is possible far catalogs
to have 1its own Set of abbreviations. When
referring %o the authority coluan, the user should
chack the catalog source.

A - Parameters of explosion
suppliea by U.Se pepartment of
Energy of U.S. Atomic Energy
Commissioq (AEC).

nC - Parameters of the hypocenter
supplied by tne Alaska Earthauake
information Center (AEIC).

AR - Parameters of the hypocenter
suppliec by the University of
#ichigan, Ann Arbor., Nl.

&t - Parameters of hypocenter
supplied by University of
Californiar, Berkelys, CA.

¢ - Parameters of hypocenter
supplied by the Pacific Geoscience
Centre, Sioney, 8ritish Columbia,
Canada.

CL - Hypocenter parameters supplied
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by John Carroll University,
Cleveland, OH.

p - Parameters of hypocenter
supplied by the Oktahoma
Geophysical Observatoryr Tulsa, 0K.

E = Some or all parameters of
explosion (controlled/accidental)
supplied by any group or individual
other than U.S. Department of
Energy or the UeSe Atomic
Coamission (AEC).

EC Catalog = (AU = Austriad., (8E
telgium), (SW = Switzertand), (GR
fFeceral Republic of Germany), (SP
spain), (FR = france), (GB = Great
trjtain)s, (GK = Greece), (IR =
Ireland), CITALY = 1Italy), (NE =
Netnerlands)., (°PT = Portugal), (DN
= Denmarkle.

EUR Catalog = (KR = Kirkenes.,
Worway) s (Tl = Trieste, Italy’
Usservatorio Geofisdico
sperimentale)l., (IR = Zuriches
S«sitzerlands suppliec by 0.
Mayer—Rosar ETH-Honggerberg), (FR =
feceral Republic of Germany;
sundesanstalt fur Geowissenschaften
una Rohstoffe., Hanover:

S5eismologisches
zentralobservatorium, Grafenberg),
(FE = Fennoscancivas 3Sath, 1956/

Fanasenkor 197?), (uPp = Uppsale,
Sweden; 15 events 1957-1959;
precise source unknown), and (BN =
supplied by Be Massinon,

Laporatorie de Detection et de
Geophysique, Ffrance).

F - Parameters of hypocenter
supplied by the State College of
Pennsylvania, University Park, PA.

FENN Catalog = (AJH [AJ] = Ahjos,
FinlLena), C(AM8 [AM] = Amdraseys.
Norway)s CANA CAN] = Ananin and
Panasenko, Soviet Union), (BER [BR]
= oergyens, Norway), (BKH [BK]
Norsar, North Sea)s, (3AT (BA]
zath, Sweden)s (cop fcol
Copenhagen, Obenmark), (DOS CDO]
Losss N4 Soviet Union), (DSI [0DS]
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Nikonov and Sildvee [referring to
Daossls, NW Soviet Union), (ERw [ER]
= wahlstrim [referring to Erdmannl.
sweaen), (EKS [EK] L] Ekstrim,
finlana), (FOA CFOJ = Stungar et
ales Sweden), (GRE LGRr] s
wregersen, Denmark), (GUW tGul =
wahlstrim [referring to Gumaeliusl,

Sveden) s (HJE {H4] = Hjelme,
Denmark), CHEL T[HE) = Helsinki,
fintand), (HOL T[HOJ = Holmavist,

dolmgqvist and wahlstrim, Sweden).,
(165 (1G] = Institute of Geological
Sciencess, Edinburghs UK., North
sea)s (1SC CIS] = International
seismological {enter), (IVO C1ivl
Saalis Finland)., (KAR (KRl
Karjalainen, Finland), (KAT (KT1
Katajar Finland), (KIM [KIJ = Kim
et al., Sweden), (KJE (KE)
kjelten, Sweden) ., (KJw [KW]
wahlstrims, Sweden), (xoL ([KL]
kolderuprs Sweden), (KON [KN]
Kongsberg Seismographic Station,
NOrway)des (KOR [XRY = Korhonen.,
Finlang), (KS1 [KXS)] = Nikonov and
sildveer NW Soviet Union), (KVA
IKV] = Kvale, Norway), (LEH [LE] =
Lehman, Denmark)., (LIWw (CLIJ =
Wahlstrim Lreferring to
Linnarssonl, Sweden), (MOS [MO] =
worla bata Center 8, Moscows, NW
soviet union), (MUW (MU = Muir
wood and Woo, Horway), (MUl L[MIJ =
Muir Wood et al., Norway)., (NAO
{NAJ = Norsars, Norway), (NOW [NO] =

WS 0N

Wahlstrim ’ {referring to
Nordenstriml, Sweden), (NSWw [NS) =
wahlstriam (referring to Nys

slagertalie Tidningl, Sweden), (OPT
LoPl = Optun, Norwayld, (PAN CPa) =
Panasenkor NW Soviet Union), (PEN

{(PE]l = Penttilar, Finlanc ), (POR
[pol = Porkka {see Penttilal,
Finlana), (REB CrRa1 = dath

Creferring to Renaqvistl, Sweden and
Finland), (REN L[RN) = Renavist,
fFinlana), (SEL [SE) = Sellevol et
ales Norway), (SIL [SI] = Nikonov
anc Sildveer NW Soviet Union), (SIW
[Swl = wWahlstrin (referring to
Sioenblaghl), Sweden), (SK [SK} =
Siren and Korollef [see Penttilal,
Fintana), (SLU (CsL] = Stungar
Sweden)., (svw CSV] = Wahlstrinm
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[referring to svedmarkl, Sweden).,
(ToWw C[TO] = Wahlstrim Lreferring to
Tirnebohml, Sweden), (UPP Lupl =
Uppsalar Swedend, (USGS £GS) = U.S.
veological Surveyds (vES C(vEl =
vesanen (see penttilal, Finland),
(WAK CWAl = Wahlstrim and Ahjos.»,
sweden and Finland). Information
for the three references, IAS, REW,
anc APA was not provided with the
source gocument. Earthgquakes
associated “ith these source
cocuments have a blank in the
suthority coluamne.

6 - Parameters of hypocenter
supplied by the U.S. Geological
Survey (USGS) for any area other
than lIsland of Hawaii.

oDR Catalog = (AM = Altmark):. (3A =
sohemian Massif);, (gM = Bavarian
molasse gasin); (50 = Lake of
Constance Area)s (cs = Central
Saxony);, (CT = Central Thuringial);
(ZI = Eifel Mountain Region); (EN

tastern Netherland Bloc)s, (EW =
castern Wwuerttemberg)s (FA =
Frankonian Jura); (HA = Southern
rarz Mining District)s? (HS =
nessian Depression)’ (HY =

Aunsruech); (HZ = Harz Area); (XR
krefelc BlLoc), (MR = Middle fhine
Area); (MU = Muensterland)’ (NB =
Lower Rhine Area): (ND =
Northeastern + Germany)’ (NF z
Northern Frankonia)’ (NW = Northern
Black Forest), (NX = Northern Lower
saxony and Holstein); (OR = Upper
Rhine Graben); (PS = Pfalz-Saar
Area)s (RF = Ringkoebing=Fyn High)/
(RS = Eastern Rhenish Massif), (RU
= Ruhr Coal Mining District); (SR =
“swapian Jura); (SJ = Suiss Jura)?
(SM = Saar Mining District)? (SW =
soutnern Black Forest); (SX Souther
Lower Saxony)s (T1 =
Texel-ijsselmeer sloc)/ (Tw =
Teutoburger wald)s, (VE = Venn
irea); (V6 = vogtland Region); (VO
= vVosges Mountain Region); (WD =
Northwestern Germany); (WR = Werra
Potash Mining District)? ( =
gEartnquake cannot be attached to a
rezion). '
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GL = Parameters of hypocenter
supplied by a yses group located in
Golden, CO.

H - Parameters of hypocenter
supplied (.37 the USGS Hawaiian
volcano Observatorye.

HJ =— Parameters of hypocenter
supplied by seismograph station HOJ
in Jamaica.

#Y = Hypocenter estimates furnished
by Eric Hjortenberg~, Geodetic
Institute of Denmarke.

: - parameters of the hypocenter
supplied by the international
seismological ctentre (ISC).
Mewourys Unfted Kingdom.

INDIA Catalo3z -~ (CH/, Chandra.
Lmesh, 197737 (RR/ Rao and Raos
1984); (Tandon ana Srivastava.
19747 (SR, Srivastava and
Ramachaendran, 1983).

i - Parameters of hypocenter
supplied Dby Ste. Louis University~
Ste Louisl Ho-.

£ - Parameters of hypocenter
supplied by the Tennessee
carthquake Information Center
(TEIC), Memphis, TN.

. - Parameters of hypocenter
supplied by Lamont—Doherty
seological Jdbservatorys Palisadess
nNY .

LT = Local Time.

~ - Hypocenter based on
macroseismic information.

KOAA Catalog = ¢ U = Casualities
and Damage Unknown) s ( M o=
Casualities unknowns Damage
Moueratelds ( S = Casualities
unsnown, Damage severe); ¢ E =
Casualities unknouwn., Damage
extreme); (FU = Casualities Fews
Damage unknownl); (FL = casualities
Fewrs pamage Limnited);  (FM s
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Casualities Fe«, Damage Moderate)’
(F5 = Casualities Fewrs Damage
severe);, (SU = Casualities Some,
Damage Unknown); (SL = tasualities
Somes Damage Linited)? (sM =
casualities Some, Damage Moderate)l;
L 8:-39 = Casualties Some, Damage
Severe)s (MU = Casualities Many.,
Damage Unknown)i (ML = Casualities
Many, Damage Limited)s (MM =
casualities Many, Damage Moderate)s:
(M3 = Casualities Many., Damage
severe)s (ME = Casualties Many.,

Damage Extremed; (AU = Casualities
1-10C, Damage Unknown); [AL =
Casualitites 1-100, Damage

Limitea); (AM = Casualities 1-10C,
Lamage Mocerate); (AS = Casualities

1=-100/ Damage Severe)’ (AE =
Casualities 1-100, Damage Extreme);
(3y = Casualities 101-1000, Damage
Jnknown) s (SL = Casualities
191-1000,Damage Limited)’ (gp =
tasualities 101-10C0~ Damage
fioceratels (38 = Casualities
101-1000, Damage Severe); (BE =
Casualities 101-1000, Damace
Extreme), (cu = Casualities

1001-19,000, Damage Unknown)’ (cL =
Casualities 1001-10.900, Damaaqe
timited)s (cH = Casualities
1001-10,000, Damage Moderate); (CS
= Casualitites 1001-10,000, Damage
Severe)s (Ce = Casualities
1001-10,000, Damage Extreme); (DU =
Casualities 10,001-100,0060, Damage
Unknown)’ (oL = Casualities
12,001-100,000, Damage Limited)’
(oM = Casualities 16,001-100,000.
Camage Hoderate); (DS = Casualities
10,901-109,000, Damage severe):; (DE

= Casualities 10,001-100,000,
Lamage Extremel; (EU = Casualities
greater than 100,000, Damage

Unknomn); (EM = Casualities qreater
than 100,000, Damage Moderate); (ES
= Casualities greater than 100,000,
camage jevere), (EE = Casualities
sreater than 106,000, pamage
Extreme) -

u - Parameters of hypocenter
supplied by seismological Service
of Canadar Ottawa.
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P - Parameters of hypocenter
supplied by California Institute of
Technotogy, Pasadenar CA.

@ - Parameters of hypocenter
supplied by Apta Observatory.,
Samoa.

A - Parameters of hypocenter
supplied by University of Nevada,

Renos NV,

RL - 1International Seismological
Centre (ISC) solution restrained to
siven location,

$ - An NEIS solution based on a
tocal crustal model, or calculated
with methods not routinely applied
by NEIS.

SSR Catalog = (AL = Altai and
S5ayany)s; (AT = Antarctica); (AR =
Arctic and Chukotal); (BL = Baltic)/
(6K = Baikal)s (CA = Caucasus); (CM
= Crimea and Lo«er Kuban); (CP =
Carpathians);, (KM = Kamchatatka and
Komandors)s (KL = Kuril Istands)’
(MA = Central Asia and Kazakhstan);
(NT = Northern Tian=Shan); (NE =
ihortheast of the USSR); (PR =
primorte ang Amur); (sX s
sakhalin)/ (TR Turkmendia
(Kcpetoag))s and (YA Yakutia)l.

T - Parameters of hyoocenter
supplied ‘by Weston Observatoryr
mestons, MA.

TV - Parameters of hypocenter
supplied by the Tennessee valley
Authority in Tennessee.

vy o= Parameters of hypocenter
supplied by University of Utah,
salt Lake Citys, UT.

v - Parameters of hypocenter
supplied by Virginia Polytechnic
Institute and State University,
vlacksburgs VA.

W - Parameters of hypocenter
supplied by University of
weshington, Seattle, WA.
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X - Time not reported.
c - Noninstrumental time and
Location.

«% = SSR data file. The two
asterisks incicate douttful data in
at Lleast one of the following
areas: dater origin time,
coorainates,

x - Less reliable hypocenter
aetermination by the PDE wusing
jncomplete or less reliable data.
teginning in January 1985, in
yeneral, the geometric mean of the
semi-msjor and semi-minor axes of
the horizontal 90X confidence
eliigse is greater than 8.5 km and
Less than or equal to 16.0 km.

2 - Pgor solution = accuracy is
consfaoered to be below normal NEIS
publication criteria. leginning in
January 19385, in general, the
geometric mean of the semi-major

and semi-minor axes of the
horizontal 90X confidence is
wreater than 16.0 kme This

includes a poor solution computed
using oqata reportec by a single
Networke.

Z = n non-furnished hypocenter has
seen computed using data reported
oy a single netuork of stations for
«hich the data and/or origin time
cannot be confirmed from
seismoyrams available to an NEIS
analysts. ALl other parameters are
considered to oe consistent with
normal NEIS publication criteria.

LATITUDE: Negative value = South.
LONGITUDE: Negative value = West.
DEPTH: Value carried to the whole kilometer.

-

DEFTH CONTROL:

A Assignea.

C pepth restrained based on 2 or more compatible
pP pnases and/or unidentified secondary arrivals
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usea as pP.

N = Restrained to normal depth (33 km) .

6 = Restrained DYy geophysicist.

s = pepth control aided by S-phase data.
_ % = Questionable value (SSR catalog).

« = Less reliable depth estimate. Accuracy of
depth Lies between 8.5 km and 16 km based on 90X
conficence ellipses

? = Poor depth estimate; depth accuracy is
estimated to be greater than 16 km based on 9CX
contioence etlipse.

3lank = Gooc cepth estimate and depth unrestrained
in contributec hypocenters frod other networks.
Depth accuracy is estimated to be less than 8.5 km
based on 90% confidence ellipse.

r>: MNumper of contriouted pP deoth ohases and/or
unidentified phases wuséd as pP phases in the computed
solution.

STH DEV: stancara deviation of the arrival-time
resicuals for the computed solution. '

MASNITLDOES: Magnituder 2 logarithmic measure of the
"size” of an earthquakes {s related to the energy
released as seismic waves at the focus of an
earthquake. Although the magnitude scale has neither
"ecc" nor "octtom*” values, the nighest magnitude known
was about 9.5, the Lowest about -3.0,. On this
togarithmic scaler 23 magnitude 6.0 shal low=focus
eartnquake represents elastic-wave energy about 30
times larger than that generated by a maanitude 5.0
earthguakes, 900 tines (30x30) Llarger than that of a
maznitude 4.0 shocke.

vany factors influence the determination of earthaguake
magnituder including focal depth, distance between
earthquake focus and observing station, frequency
content of tne samplec energy, and earthauake radiation
pattern.

va;nitude values calculated by the USGS with a brief
description of parameters are shown below (see
parazraphs unger Contributed Magnitudes for aporoorfate
referencesl: L

Surtace-wave (Ms): Magnituces are computed for
earthiuakes that are located at distances between
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2C anoc 160 geocentric degrees from the recievino
statfon, seismic-wave period between 18 and 22
seconass, ang depth is less than 50 km (generally
Ms magnituces are not computed for depths greater
than 50 kme.

body~«ave (mb): Magnitude values are computed
based on the seismic-wave period greater than or
egual to 0.1 and less than or equal ¢to 3.0, and
distance is greater than or equal to S degrees.

Moment Magnitude (Mw): The magnhitude 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,
multigliec by the average fault slip over that
area and by the shear modulus of the fault rockse.
The Mw value is approximately the same as the Ms
magnituage value.

Energy Magnitude (Me): These magnitudes are
coaputea from the radiated energy using the method
gescrioed in Choy and Boatwright (1995). The
energy radiated by an earthquake is estimated from
the energy spectral density of the broadband P
Javes (3oatwright and Choys 1986). The Me can
complemant moment magnitudes {Mw) in describing
the size of an earthquake. Me, being derived from
velocity power spectrars ijs a measure of seismic
pctential for damage. Mw, being deriveo from
tuw=frequency asymptote of displacement sSpectras
is more physically related to the final static
displacement of an earthquake.

Lccal Magnitudes:

Local Magnitucde (ML): This magnitude s
senerally referred to as the true "Richter
maynituce” (originally defined for
Californial. Thne values are computed for
gistances less than 600 km vith depths Lless
than 70 kme. These estimates are computed in
the western part of the United States as well
as world-wide.

_ocal vr Regional Magnitude (Mn or MEL3) @
This value is calculated for the area east of
rRocky Mountains. It s computed from the
vertical component 1-second Lg seismic-waves
(short-perfod surface waves).

Otner Magnitudes:

Juration Magnitudes (MD): These estimates
are cerived from the curation or coda len3sth
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of earthquake vibrations. puration or coda
length magnitude scales normally adjusted to
agree with ML or Mn estimates. The . MD
furmulas vary for different geocgraphic
rezions and for different seismographic
instruments.

felt Area Magnitudes (FA or MId): The
estimate s 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 isoseismal maps or
cefinec areas using intensity-attenuation
relationships.

Unknown Magnitudes (UK): The computational
method was unknown and could not be
determined from published sources.

magnitude section of the earthcuake Line consist of
parts: magnituade values (mb and MS) determined by
National Earthguake Information Service (NEIS); and
Ctontributed Magnitude values provided by

organizations other than NEIS. The headings Llisted
pelow contain the given informations

mp = Average NZIS body-wave magnitude.

0:S = Number of mb amplitudes used in the mb
magnituce computation.

Ms = Average NEIS surface-wave magnitude (if
given, 17 = vertical component, H = horizonatal
component).

06S = 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
calcutated from one station or f{t may be an
average magnitude value from a number of stations
in the networke. Two magnitude values are
possible. The second value is coded on a Lline
immediately beneath the first value. The
contributed magnituce field consists of 11
characters: positions 1-& = magnitude value;
positions 5-% = magnitude scale; and postions 7-11
= oryanization source; {if blanks the <catalog
listea under catalog source is the source
organizatione.

A numper of magnftude scales are defined by source
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agencies or institutions. The List of magnitude
scales in the data base include: (UX = Unknown
nagnituade scale); (Ms = Ssurface-wave magnitude’
Gaths, 1765); (ab = 3ody-wave magnitude; Cutenberg
and Richter, 19562 (ML = Local magnitude;
Richters, 1958)7 (Mn = Nuttli magnitude; Nuttli,
1573); (MD = Coda-length magnitude); (FA or MI =
felt arva magnituoge; approximately eauivalent to
an md value)’ {m8 = Broad-band, body-wave
maynitude; Abe (1931, 1982, 1984), Abe and
Kanamorirs 1979, and Abe and Noguchi (1983a,b); (Mw
= Moment magnitudesr Hanks and Kanamori, 1979); (Mz -
= Magnitude based on the cycles/second of the
Sz-phase); (MI = Magnitude computed from the
epicentral intensity value); and (K = Enerqgy class
magnituae value; Kondorskays and others., 1982).

Flinn-Engdahl Geographic Region Numbers (Header F-E):
A number that is assigned to each geographic region on
the j;looe (Flinn and others, 1974).

STA (Heacer 5TA): This is a mix of alohabetic and
nuceric characters. The numeric character indicste
number of stations usec in the computation., Alphabetic
characters recognize the guality indicators for
eartnquakes from the folloswing sources.

G-R: Three-lLetter combination (ecicenter, origin
timer Jdepthl:

A Very accurate.

=) Good.

(o]
1)

Fair.

©
[[]

Poor.

MOSs: Two-letter or letter/symbol combination
(epicenter, depth):

A

3est accuracye.

L = Very good.

2
“

Goode.
v = Fair.

* = Poor.

PA3: 3ingle-letter designator:
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SKA:
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A specially investigated.

s = Epicenter probably within 5 km;
origin time to nearest second.

C = tpicenter probably within 15
km; origin time to a few seconds.

tpicenter not known within 15

[
K rough location.

LY ]

Single-letter designator:
A = Accurate epicenter.

s00d.

o
i

C = Fair.

£ = Poore.

Single-letter designator:
A = accurate epicenter.,

5 = Good.

¢ = Faire.

¢ = Poor.

Single-lLetter designator:
A = cpicenter accuracy estimated to
pe within 0.C = 0.1 degrees.

5 = Epicenter accuracy estimated to
te within 0«1 = 0.2 cegrees.

C = Epicenter accuracy estimated to
oe within 0.2 = 0.5 degrees.

{ = Epicenter accuracy estimated to
52 within 0.5 = 1.0 degrees.

£ = Epicenter accuracy estimated to
oe 1.0 or Larger degrees.

f = Noninstrumental epicenter
accuracy 1s estimated to be within
Ve = (o5 degrees.
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only)
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8 = Noninstrumental epicenter
accuracy 1is estimated to be within
UeS = 1.0 degreese.

H = Noninstrumental epicenter
accuracy 1is estimated to be within
1.0 = 2.0 degrees.

1 = Noninstrumental epicenter
accuracy s estimated to be 2.0 =
Larger degrees,

Single-letter designator (1983 - 1
f = Solution of sood quality.

C = Solution of fair quality.

single-letter designator (pre=-19

A - Epicentral uncertainty probably
not more than 15 km, or the fault
rupture is tfoentifiec.

u - Epicentral uncertainty probably
not more than 30 knm.

C - Epicentral uncertainty probably
not more than 60 km.

o = Epicentral wuncertainty more
thdn 60 ki ’

E - No epicenter is estimated; the
coorsinates given are of the
reporting locality when only one
locality reports the earthquake, or
of a convenient intermediate point
«hen the earthguake s reported
from more than one localitye.

Three-letter quality code repre

stancarc error in origin time, coordi

magni

tuge:
A1 sec 0.01 deg.
T -2 sec 0.02 dege.

{ -5 sEc 0.05 dege.

984 data):

00 events

sents the
nates, and
0.1 units
0.2 units

0.3 units
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b = 10 sec 0.1 dege. 0.5 units
£ = 20 sec 0.2 oeg. 0.7 units
F -1 min 0.5 deg. 1.0 units
v - 10 ain 1.0 deg. 2.0 units
=1 he 2.0 deg.
I -6 hr 5.0 deg.

Jd =1 day

K -1 month
Lt -1 year
% - 10 year

N - 100 year

EPRI: sSingle-letter quality code:
A = #/= = 5 km,
g = #/= = 10 km,
¢ = 4/- = 25 knm,
D - /= = 50 km.
E = +/- = 100 km.
- INFORMATION: Dots a}e coded in place of blanks to aid

in the distinction between the columnar values. Read
the sut—-headers vertically.

Intensity (sudb—header INT): The Modified Mercalli
Intensity Scale of 1931 §s listed on page 36 (Wood
and Neumann, 1931): dintensity values (1 = 9; X =
162 ¢ = 117 T = 12) .

Cultural cffects (sub—header EFF): The most severe
effect is listed (C = Casualities’; D = Damage; F =
felts H = Heard).

Isoseismal Map (sub=header MAP): Coded to reflect
the general puotication source.
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United States Earthquakese.

<
[}

garthguake Notes.

m
"

P Preliminary Deteraination of
tpicenters (monthly Listing).

W = weltington (New Zealand
seismology Repolrtss Wellington,

N-Z.).

N Nature Magazine.

5 = gulletin of the seismological
5ociety of America.

fFault Plane Solution (sub-heacer FPS): Coded as an
wegw  rg jndicate the availacility of a fault plane
sclution in the putblication, "oreliminary
determination of Epicenters., Monthly Listing”.

Moment Tensor Solution (sub—header M0): Coded as an
“3" to 1indicate the avaflability of a moment
tensor solution in the puolication “preliminary
Deteraination of <cpicenterss Monthly Listing”
(sipkin, 19827 pziewonski, 1980/ and Hanks and

others, 1979).

i5C Alternate Depth Indicator (sub—-header DEP): A
wgn in this column indicates that a pP depth is
given, put the pP deoth is not the adooted depth
in the nyosocenter solution.

International Data Exchange (sub-header 1IDE): An
vx" ja this column jdentifies the event 3as 2 " IpE”
earthquake.

preferred Solution (sub—-header PFD): A "p* §n  this
column designates a preferred solution.
Earthyuake hypocenters which are located within 8
seismic netdorks such as Pasadena or Berkeleys, or
seismic catalogs which have undergone critical
review curing their compilation will be designated
as a preferred solution.

Flag (sudb=—heacer fLE): Currently not usede.
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FAENOMENA (sub—heager DTSVNW3):

piastrophism Code: (sub-header D)

F

Faultingj.

U = Uplife.,

$ = Subsidence.

3 = Uplift ana Subsidence.

4 = Yplift and Faulting.

Faulting and Subsidence.

o = Faulting #4ith Upolift and Subsidence.

7 = Uplift or Subsidence.

o
"

Tsunami Cooce: (sud-header T)

T Tsunami generated.

Q Questionable Tsunami.

seicne Coage: (sub-header 3)
S = Seiche.

R = Questionable Seiche.

volcanism Coace: (sub=header V)

v = Earthquake associated

volcanism.

Non-Tectonic Code: (sub=header N)
E = Explesion.
I = Collapse.

C = Coal bump or Rock burst
minee.

R = Rockburste

in

Faulting and Uplift or Subsidence.

with

coal
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M Meteoritic.

N €ither known to be or Llikely to be
of non-tectonic origin.

2 = 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.

3oth A and G.

(v 3
"

=
"

T-4ave glus and A or G.

Grouna, Soils Water Table Pesponse  and
atmospheric Phenomena Code: (sub=header 3

L = Liquefaction.

G = Geyser.

wv
"

Landslizes and/or Avalanches.

] Sand Slowse.

C = Groung cracks not known to be an
expression of faulting.

V = Lights or other visual phenomena
seen.

0 = Olfactory (Unusual odors noted).
M = More than one response.
RACIAL DISTANCE: On radius searches, the distance in
kitometers tetaseen designated input point angd

earthquaxa lucation. The distance value {s truncated
t0o the 4nole kilometer.
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Mogifiea Mercalli intensity Scale of 1931 (Unabridged)
(Wooa and Neumannrs 1931)

L. Not felt - or, except rarely under especially favorable
circumstances. under certain conditions, at and cutside the boundary
of the area in which a great shock is felt; sometimes, birds, animals,
reportec uneasy or disturbeds sometimes dizziness or nausea
experienced; sometimes treess structures, Liauids, bodies of waters
may Sway==doors may swing, very slowly.

1. felt indoors by fews espectially on upper floors, or by sensitive
or nervous personse Also, as in grade I, but often more noticeably:
sometimes hanging objects may swings, especially where delicately
suspended; sometimes treess structures, liauids., bodies of water, may
swayer doors may swings, very slowly; sometimes birdss animals, reported
uneasy or disturbeds sometimes dizziness or nausea experienced.

ill. felt inuoors Dby several, motion wusually rapid vibration.
sometimes not recognized to Dpe an earthquake at firste buration
astimatea in some casesS. Vioration Like that due to passing of Light
or Lightly loaded trucKksy or heavy trucks some distance away. Hanginec
vojects may swing slightly. Movements may be appreciable on upper
levels of tall structures. Rocked standing motor cars slightly.

Iv. Felt indoors by many., outdoors by fewe. Awakened fewsr especially
Light sleeperse. Frightened no one, unless aporehensive from previous
¢xperience. Viprations like that due to passing of heavy., or heavily
Locaded truckse Sensation Like heavy body striking buitdings or
falling of heavy objects jnside. Rattling of dishes, windows, gaoors:
glassware or <crockery clink and clash, Creaking of walls, frames
especially in the upper range of this grade. Hanging objects swunge
in numerous dJnstancese. Disturped Lligquids in open vessels. Rock
stancing motor c¢ars noticeably.

V. Fel: inaocrs by practically atl, outdoors by many of most:

outzoors direction estimated. Awakened many, or most. frightened
tew=-slight excitement, a few ran outdoors. Builcdings trembled
throughoute. Groke oishes, glassuare, to some extent. Cracked

windows-—-in some casess, but not generally. Overturned vasess small or
unstatle opjects, in many fnstances, with occasional falt. Hanging
objectss GQOOFS, suing zenerally or considerably. Knocked nictures
against walls, or swung them out of place. Openeds, or closed, doorse
snutters, atruptly. pPenculum clocks stopped, started, or ran faste, or
slowe Moved small objectsy furnishings, the Latter to slight extent.
Spillea liquias in small amounts from well-filled oopen containers.
Trees, cushes, shaken slightly.

VI. Felt by all, indoors and outdoors. frightened manys excitement
seneral, some Dbushes shaken slightly to moderately. Liauid set in
strong motion. Small church bells rang-=church, chapel, school, etc.
Pamage slight in poorly Duilt buildings. Fall of plaster in small
amount. Crackec plaster somewhat, especially fine cracks in chimneys
in some instances. Broke dishes, glassware in considerable cuanity.
also some wingowss fFall of knickknacks, bookss, pictures. Overturnecd
. furniture in many f{nstancesS. Moved furnishings of moderately heavy
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kincd.

vil. Ffrizhtenea all-~general alarm, 3all ran outdoors., Somer, oOrF manyr
found it affficult to stand. Noticed by persons driving motor cars.
Trees ana bdushes shaken moderately to stronqly. Waves on opondsys
lokess, 2nd running waters Wwater turbid from mug stirreg wuo.
In-caving to some extent of sand or gravel streambanks. Rang Llarge
church bYells, etce Suspended objects made to quiver. Damage
negligible in buildings of gooa design and construction, slight to
moderate in well=ouilt ordinary buildings, considerable in poorly
suilt or baoly cesigned buildings, acobe houses, old walls (especially
«here Llaid up without mortar), spires, etc. Cracked chimneys to
consicerable extent, walls to some extent. Fall of olaster in
consicerable to Llarge amount, also some stucco. S8roke numerous
wincows, furniture to some extent, Shook down loosened brickwork and
tiles. Broke weak chimneys at the roofline (sometimes damaging
roofs). Fall of cornices from touers and high buildings. pislodged
oricks and stonese. overturned heavy furniture, with damage from
breaking. Damage considerable to concrete jrrigation ditches.

VIiil. Fright g¢eneral=-—alarm approaches panic. Disturbed cersons
criving motor carse. Trees shaken strongly-=-branches, trunks broken
off, especially palm trees. Ejected sand and mud in small amounts.
{nhanges: temporary, permanent; in flows of springs and wells: ary
<ells renewed flows in temperature of spring and well waters. Damage
slight in structures (brick) built especially: to withstand
carthguakes. Considerable in ordinary substantial buildings, partisal
collapse: rackeds tumblea down, wooden houses in some casess threw
out panel walls in frame structures., broke off decayed piling. Fall
of walls. Crackeds, broke, soliag stone walls seriously. Wet ground to
some extents, olso ground on steep slopes, Twisting, fall, of
cnimneys, coluans, mouments, also factory stacks, towers. Moved
conspicuously, overturned, very heavy furniture,

iXe Panic general., Cracked ground conspicuously. Damage
consiceraple 1in (masonry) structures puilt especifally to withstand
earthquakes: thres out of plum some wood-frame houses built to
<ithstand earthquakes; great in substantial (masonry) buildings, some
collagse in Llarge part; or wholly shifted frame buildings off
founcations, rackec frames; serious to reservoirs’ underground dipes
sometimes orokene.

X. Crackeo jrouna, especially where loose and wet, up to widths of
serveral dncnes; fissures up to a yard in width ran parallel to canal
snd streambanks. Lanoslides considerable from riverbanks and steep
€CO0astse, Snifted sana and mud horizonatally on beaches and flat Land.
Chanced level of «ater in wellse Threw water on banks of canals,
Lakes, riversr, etc. Damage serious to dams, dikes, embankments.,
severe to well-vuilt wooden structures and bridges, some destroyed,
peveloped Gangerous cracks in excellent brick walls. Destroyed most
masonry and frame structuress 3lso thefr foundations. gent raitroad
rajls slightly. Tore aparts, or crushed enduise, pipelines buried in
earth. Open cracks and broad wavy folds in cement Dpavements and
aspnhalt roag surfaces. :
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XI. GCisturbances in ground many and widespread, varyinag with ground
material. 3rosd fissures, earth slumps., and land slips in soft, wet
grounde. tjected water §n Large amounts charged with sand and mud.
Causeo sea eaves ("tidal” waves) of significant magnituce. Damage
severe o0 wood-frame structuress especially near shock centers. Great
to cdamss dikes, emtankements, often for Long distances. Few, if any,
(masonry) structures remained standing. pestroyed Llarge well-built
cricges by the wrecking of supporting oiers, or oillars. Affected
yielcing wocden bridges Lless. 6Bent railroad rails greatly, and thrust
them endwise. put pipelines ouried in earth comcletely out of

sa2rvice.

XII. Damage total=-practically all works of construction damaged
jreatly or aestroyec. Disturbances in ground great and varied,
numerous shearing cracks. Landslidess falls of rock of significant
characterr, siumping of riverbanks, etc., nNumerous and extensive.
wrenched lLoose, tore off, Large rock masses. Fault slips {in firm
rocks with notable norizontal and vertical offset displacements.
sater channels, surface and underground, disturbed and modifiea

greatly. Lammed Llakes, produced waterfalls, deflected rivers, etc.
waves seen on grouna surfaces Cactually seen, oprobably, in some
cases). distorted Llines of sight and tevel. Threw objects upward

into the air,
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I'6786100300]

ICF KAISER ENGINEERS BORING LOG
PROJECT NAME: Molycorp WATER LEVELS BELOW CASING:| BoRING NO. TB-01
TOC WELL LEVEL
PROJECT LOCATION: Washington, Po. TB-01-1 = 39.11 G.S. EL. 1121.16
TB-01-2 = 61.54’
: ; TB-01-1 1121.55
DRILLING FIRM: Geo Environmentol 18-01-3 = 76.72' TB_01-2 1121.23
—01—4 = g 18-01-3 1121.13
DRILLING T8-01-4 = 9862 | aqnG EL.TB-01-4 1120.93
METHOD: Auger/Rock Core
uger/ NORTHING 12.367.75 START DATE:  1-20-97
LOGGED BY: Dave Cercone EASTING 9,925.52 FINISH DATE: 2-21-97
= - CORE
o & RUN MATERIAL DESCRIPTION PIEZOMETER
r |% > NUMBERS I
= > (@] [
a |glo|o a
o | 8 & == = o
- "
ghiss Kigsi g 18
0 B i P i S
. , o102 ok
i 0'-11" SILT AND CLAY, Brown, Dry to = 1= 14
Domp, Traoce Rock Fragments. H [ : L 1
: L —1 | ; 1
[ ) 1 | [ o
B l—1 L1 | /-
| 1 | [ o
[ | 1 L - 1
5 - | |1 | - L4~ 5
] 1 | [ -
J [ |1 / / %-
B 1 L | o
1 | | 1
] : 1 1 1 d
- [ / / / o
| L1 L [ -
[ | 1 L | :-
. - ; 1 | | ]
10 - 1 L ; ; L 10
: 1 L | :.
| ,[ 17 =14" SILT AND CLAY, Yellow Brown, H ] 1 1R
Dry—Damp, Trace Rock Fragments. H A ; —1
b = |1
[ ] —1 | o= o
i » 1 1 | 1
| 1 L [ :
- :: 1 | L1
30%9.6] RUN #1 14.1-16.2 MUDSTONE, Grey, Very Soft, 1 1 ] 1 F
5 - Slight—-Moderate Weathering, Few Vertical 1 - A ] H-18
! Fractures. Very Broken—Broken. s = 1 M
J : 1 1 ; 1
» —1 |1 — ]
: - 1 1 L1 ’.
1 [ l—1 L - :
i=i=1=h
J | -
] | [ - -
1 b | -
1= 1
20 — 20
NOTES:
1. Depths ond Elevotions in feet uniess otherwise noted.
Sheet 1of 6
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ICF KAISER ENGINEERS BORING LOG
PROJECT NAME: Molycorp WATER LEVELS BELOW CASING:| BORING NO. T8-01
TOC WELL LEVEL
PROJECT LOCATION: Washington, Po. TB-01-1 = 39.11 G.S. EL. 1121.16
TB-01-2 = 61.54
. . 1B-01-1 1121.55
DRILLING FIRM: Geo Environmental TB-01-3 = 76.72' Tg-01—2 112123
A1—4 = » T8-01-3 112113
ORLLNG ek C TB-01-4 = 98:62 | aqnG EL.TB-01-4 1120.93
: uger/Rock Core
NORTH'NG 12.36775 START DATE 1_20_97
LOGGED BY: Dave Cercone EASTING _ 9,925.52 FINISH DATE: 2-21-97
> > 'g CORE
o ¥ls RUN MATERIAL DESCRIPTION PIEZOMETER
z E 3l NUMBERS z
S |@is|8(3 &
o lo|le|lx}d o
16.2'-24.3' SHALE, Dork—Grey—Black [ ] ]
| Corbonaceous, Soft, Slightly Weathered, B L1 [ 11
Bedding Plones ore Weok and Break 1 1 1 LA 1
Readily, Stained Vertical Froctures ore 1 1 1 4 [
T Common, Abrupt Contact w/ Grey 1 +1 LA T
Mudstone. Il W = == W B
- L1 L e 1
1 | =
- —1 |
4 ] 1 | 1
T 0 1 |1 | 4
0570 0.4 0 | RUN #2 24.3'=26.7" MUDSTONE, Grey Grading into 1 H1 14 04
25 Grey Sandstone, Very Soft to Soft, : 1 i 25
Slightly Weathered, Fractured ot Sond- 1 H1 1 A
1 stone Interface—Oxidized. 1 +1 V1 LA [
| L1 | - =
- 26.7 -34.0 SANDSIONE, Lominated, Fine LI HHB
Groined (Horsetail Laminations), Hori- H A3 H
J zontal Froctures, Iron—Stoined Zones, H A ] | 4
7 Zones in Sandstone. H A r4 1 H
; o 1l H
30 - H 30
. =11k
70%9.7] O | RUN #3 34.0'-42.1" SANDSTONE, Lominocted, —] g
Some os Above. —
35 = 35
==
4 wn N § 14
= [l <
- n
: =
4
0 NOTES: 40

1. Depths ond Elevations in feet uniess otherwise noted.

6786100300 ] : Sheet 2 of 6
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ICF KAISER ENGINEERS BORING LOG
PROJECT NAME: Molycorp WATER LEVELS BELOW CASING:| BoRING NO. TB-01
TOC WELL LEVEL
PROJECT LOCATION: Washington, Po. TB-01-1 = 39.11 GS. EL. 1121.16
TB-01-2 = 61.54°
DRILLING FIRM: Geo Environmental 18-01-3 = 76.72' ;g:g}___; H%}gg »
-01-4 = ’ T1B-01-3 1121.13
DRILL&NDG T8-01-4 98.62 CASING EL.TB-01-4 1120.93
METHOD: Auger/Rock Core
sget/ NORTHING 12,367.75 START DATE: _ 1-20-97
LOGGED BY: Dave Cercone EASTING  9,925.52 FINISH DATE: 2-21-97
z > ’E\ CORE
o rla RUN MATERIAL DESCRIPTION PIEZOMETER
T |2 > |~ | NUMBERS I
N FA Y E o
] Yiglal> Ll
(] wlxljlx O (]
1 42.1'-42.6' COAL, Poor Quolity. » 7/— 2 g
42.6-43.7° MUDSTONE, Grey. H [ gl |
0%]10°| O | RUN #4 1 b [ ]
43.7 —46.3" SHALE, Grey Medium Hard, 1 L [ A T
1 Slight Weothering, Stained Froctures, 1 1 A 1
Broken. 1 1 A —
45— : | 1 —1T 45
L1 L —
J : |1 | -1
46.5—47.8 SHALE/SANDSTONE Grey, 11—
- Very Fine—Fine Gro/ined. Medium ngd— L -1
Hord, Not Weothered, No Fractures, | 1 —
Horsetoil Lominates ot Contocts w/ 1 1 —
b bverlying ond Underlying Shales. [ I 1 m/-
47.8'-55.8" SHALE, Grey—Black, Fissle. | +1 | la—]
J ) 1 It
| 1 L ©_
-1 L1 Wo—1
50 1 11— |1 %/ S0
: —1 L4 | &—
J ’ 1 | zZ——T
[ 1 1 8/
I | — —F
60% 1° | O | RUN #5 1 1 A ]
: L—1 | —1
50%10°| 0 | RUN #6 0=
/
E 1 L o
: 1 P: —
55 - | 1 —T1 55
B 1 L —
. 55.8'-62.6° LIMESTONE, Light—Dork Grey, Ll T 1
Hord, Micritic, Some Zones Hove | 1 —
Lominotions, No fractures. | .: | ;
4 » —
" 1 —
p 1 | —T
. M1 | —
- 1 L |1 —1
- : |1 ‘ 1
60 =1 g0
NOTES:
1. Depths and Elevations in feet uniess otherwise noted.
57851003001 Sheet 3of 6
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ICF KAISER ENGINEERS BORING LOG
PROJECT NAME: Molycorp WATER LEVELS BELOW CASING:| BORING NO. TB-01
TOC WELL LEVEL
PROJECT LOCATION: Washington, Pa. T8-01-1 = 39.11 G.S. EL. 1121.16
TB-01-2 = 61.54’
. . TB-01-1 1121.55
DRILLING FIRM: Geo Environmental 18-01-3 = 76.72' TB_01-2 112123
_01-4 = ' TB-01-3 112113
ORILLING Jroc ¢ T8-01-4 = 9862 | sqnG 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
> -~ | €l CORE
o Egle RUN MATERIAL DESCRIPTION PIEZOMETER
z E c>> ~ | NUMBERS z
TR E o
o |o|le|lx]O o
1 /
—1 L
- - / / -
H B
- - / / /-
1 H H
| 7.6 -62.9 MUDSIONE, Dork Grey, No L4 T A fe—1
Feotures. H [~ g =
62.9-64.1' )JMESTONE, Dark Grey, Soft, H T 1 e
- % Froctured w/ lron_ Stoins. H 1 & s
00X 3.5 0 | RuN §7 64.1-67.6 LIMESTONE, Soft, Medium— H [ ; ,§
65+ Hard. 1 1 //" 65
g : O [ S "V/
4 95716.2'1 0 | RUN #8 67.6'—70.6" SHALE, Grey, Unfractured,
Fisste, Soft—Medium Hord, Sharp Contact.
70 — — - 70
70.6 —71.2° SHALE, Black, Corbonaceous, —
No Stoins or Fractures. — 2 |
572 =73.0° SANDSTONE, Biack/Grey. =k
1 Hord, No Fractures, Lominoted Neor — -
Bottom, Shorp Contact. ]
i [73.0'-73.9° SHALE, Block, Carbonaceous, — I
ractures © 73.4, Grades into Grey H
ne from 7 7 —
1 73.9'-83.9' LIMESTONE, Fractures & 74 —
©t. Thru 75 Ft. ond Agoin © 79.3 Ft. All —
75 - Froctures ore Stained, Hord. E L 75
90% 9° RUN #9
il
L1 [
H A E/
H [ —§‘§/-
4 [ -z
-y - ] / o
== —
80 80
NOTES:
1. Depths ond Elevations in feet unless otherwise noted.
6786100300 | Sheet 4 of 6




ICF KAISER ENGINEERS

20152005

BORING LOG

PROJECT NAME:

Molycorp

WATER LEVELS BELOW CASING:

TOC WELL LEVEL

BORING NO. 18-01

6786100300 I

PROJECT LOCATION: Woshington, Pa. 8-01-1 = 3911’ G.S. EL. 1121.16
T1B-01-2 = 61.54'
. . TB-01—-1 1121.55
DRILLING FIRM: Geo Environmental T8-01-3 = 76.72' 1B-01-2 1121.23
To1—a = : TB-01-3 1121.13
DRILLING T8-01-4 = 9862 | sgnG EL.TB-01-4 1120.93
HOD: Auger/Rock Core
ger/ NORTHING 12,367.75 START DATE:  1-20-97
LOGGED BY:  Dave Cercone EASTING _ 8,925.52 FINISH DATE: 2-21-97
= - ’g CORE
o o a RUN MATERIAL DESCRIPTION PIEZOMETER
x < <>3 ~ | NUMBERS x
a |[alelols o
Lad JlOolwil> Lt
o |o|le|eld o
83.9'~84.1" LIMESTONE, Carbonaceous,
i Grodational Contact w/ Underlying Cool/ [
Corb, Shale.
1 410’ N #1 g
90710 RUN #1055 SHALE. Corbonoceous, Soft, i
_ Grades into Coal, Medium Hard. g _ 85
85 5-85.8° COAL, Highly Froctured,
r r n in
. 5.8'—-87.0° SHALE, Corbonoceous.
' 7.0 -94.5" LIMESTONE, Grey, Froctures
ore not Open ond are not Stained, a
E well Preserved Closed Fracture @ 91 Ft.
90 - g z/ L 90
- § :;%
11 L&
- LS
J |4 :v;/.
-
94.5 ~-100.4° SHALE, Grey, Hard, - / 95
85 Sondstone Inclusions, No Open Froctures, a5 -
Mineralized. I _
. S|
100 l 100
NOTES:
1. Depths ond Elevalions in feet uniess otherwise noted.
Sheet 50of 6




20152006

ICF KAISER ENGINEERS BORING LOG
PROJECT NAME: Molycorp WATER LEVELS BELOW CASING:| BoRING NO. T8-01
TOC WELL LEVEL
PROJECT LOCATION: Washington, Pa. TB-01-1 = 39.11 G.S. EL. 1121.16
TB-01-2 = 61.54'
DRILLING FIRM: Geo Environmentol T8—01-3 = 76.72' ;3281:; H%}gg
-01-4 = ’ 8-01-3 1121.13
DRILLING T8-01-4 = 98.62 | aginG EL.TB-01-4 1120.93
METHOD: Auger/Rock Core
UL/ NORTH'NG 12.36775 START DATE: 1-20-97
LOGGED BY: Dave Cercone EASTING 9,925.52 FINISH DATE: 2-21-97
= - ’g CORE
®) & a RUN MATERIAL DESCRIPTION PIEZOMETER
z '§‘ c>> — | NUMBERS z
W LI S &
o |lale|lx]|d o
700.4 —101.1° SANDSTONE, Grey, Very -
1 R\ Fine Groined, Hard, Locks Fracture. A — i
101.1'=103.9 SHALE, Grey. ]
1 1008 10’ RUN #12 103.9'-112.8" SHALE, Grey, No Stoined — -
Fractures or Open Fractures. E
105+ - - 105
—
- s
o
— Z
—1 <
1 um V]
=F
110 E 8 =~ 110
S )
4 —© s
. [ <
] W=
] 112.8—115.0 LIMESTONE, Grey to Black, — X
No Fractures. —
E 1004 10° RUN #13 E B
115.0-11B.9° SHALE, Grey. E
115 — —115
—
J — L
i—1
-
120 Total Depth, 121 Ft. — 120
NOTES:
1. Depths ond Elevations in feet uniess otherwise noted.
6786100300 Sheet 6 of 6




ICF KAISER ENGINEERS

BORING LOG

PROJECT NAME__Molycorp

WATER LEVELS RELATIVE TO TQC

PROJECT LOCATION__Washington, PA. tacility

DEPTH TO WATER_7.86

BORING NO.T8-02
6.S. ELEV.I077.36

DRILLING FI1RM__Geo Environmental

17.86

CASING ELEV._1078.07

DRILLING METHOD__Auger/3" Rock Core/ 6" Hammer

NORTHING_8783.07

START DATE /29/87

LOGGED BY__Dave Cercone

EASTING_12655.12

FINISH DATE /3V8T

1. Depths and Elevations in feet unless otherwise noted

=|E CORE x
E - | RUN MATERIAL DESCRIPTION PIEZOMETER =
o ol§ NUMBERS 8
2| |g|¢ 0 S
x
1 Augered to 10 feet.
L
5- 0-10 SILTY CLAY, brown to dark brown, little rock -5
fragments, soft
5 a
- V3
- o
Ty L
Z €
& § b
10— -0
10-11 LIMESTONE, Hard.
1 l70l10 Run #1 11-12.5 Possible MUDSTONE, very soft, this zone washed
out during drilling.
12.5-15.4 LIMESTONE, very hard, iron stained, no
fractures.
80|20 Run #2
15 15
NOTES:

Sheet 1 of 3




ICF KAISER ENGINEERS BORING LOG

PROJECT NAME __Molycorp WATER LEVELS RELATIVE TO 70C BORING NO._1B-02
PROJECT LOCATION__Washington, PA. facility DEPTH TO WATERY7.86 6.5 ELEV.077.36
17.86
DRILLING FIRM__Ge0 Environmental CASING ELEV._1078:07

DRILLING METHOD__Auger/3" Rock Core/ 6" Hammer START DATE _1/29/97
Dave C NORTHING_8783.07 -
LOGGED BY_Dave LeIcons EASTING _12655.12 FINISH DATE }/31/S7
=|F CORE x
=z z2|= RUN MATERIAL DESCRIPTION PIEZOMETER =
& 2|8 NUMBERS a
= |«
~ N
RN
15.4-25 MUDST ONE, Olive grey-grey-grey brown, iron Q %
] stained, horizontal and vertical fractures from 17.5-25 % % -
100} 2.5 Run #3 with iron staining, soft, friable to blocky, badly broken. % % 8
NN &
N N &
NN $
sNN 2
2NN &
NN ¥
‘ SN N
2NN
NN
NA |25 Run #4 TNN i
bo— 4 ERE 20
30|25 Run #5 ¥ =k
40{2.0 Run #6 =i
AR=A -
@ . )]
A E=ENZ
PS— 1 A= -25
25-25.2 SHALE, black, friabie, carbonaceous, soft, I~ =)
\ lacks iron stains. j g =
[=3 =B
80|23 Run #7 . 25-2-26.1 SHALE, dark grey, caicareous. A g E
iy 26.1-26.7 MUDSTONE, dark grey to very dark grey, soft | g E -
26.7-27.5 LIMESTONE, shaley, dark grey, medium hard, E
_\Iacks open fractures. E -
; 15 | 2.0 Run #8 27.5-28 MUDSTONE, grey, medium hard, weathered, H
closed fractures. /— -
28-34.5 LIMESTONE, grey, hard. -E'
70|50 Run #9 =
BO = 30
NOTES:

1. Depths and Elevations in feet uniess otherwise noted

Sheet 2 of 3




ICF KAISER ENGINEERS

BORING LOG

PROJECT NAME _Molycorp
PROJECT LOCATION__Washington, PA. facility
DRILLING FIRM Geo Environmental

WATER LEVELS RELATIVE TO TOC
DEPTH TO WATER17.86

BORING NO.TB=02
G.S. ELEV.I077.36

17.86

CASING ELEV._1079.07

DRILLING METHOD Auger/3" Rock Core/ 6" Hammer

LOGGED 8Y Dave Cercone

NORTHING_9783.07

START DATE /29/87

FINISH DATE /3187

EASTING 12655.12

1. Depths and Elevations in feet uniess otherwise noted

=& CORE T
z - RUN MATERIAL DESCRIPTION PIEZOMETER -
(3] a.
a ola NUMBERS w
w c|¥ =)
o o
18] !
- ©
’_1 ‘Hl &
R w
= e
T S
n
70150 Run #9 LIMESTONE Same as above. > -
P ©
= [ 1]
o [72]
Z o
-) =
= S
= 3
[
[e+]
34.5-35 MUDSTONE, soft, fissite.
BS— 35
35-37.3 LIMESTONE, grey, hard, some verlical and
horizontal fractures.
40| 4.0 Run #10 "
(=]
<
37.3-38 SHALE/MUDSTONE, black, horizontal 3
L laminations, soft. A E L
38-30°SHALE, carbonaceous, fractured.
ho— 40
30-41 SHALE AND COAL, black, medium hard,
carbonaceous, fractured.
40140 Run #1
41-43 LIMESTONE, dark grey-black, hard.
J X
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
i with drill cuttings.
fs 45
NOTES:

Sheet 3 of 3




ICF KAISER ENGINEERS

BORING LOG

PROJECT NAME__Molycorp

WATER LEVELS RELATIVE TO TOC

PROJECT LOCATION__Washington, PA. facility

DEPTH TO WATER10.44

DRILLING FIRM Geo Environmental

BORING NO.TB-03
G.S. ELEV.122.82

DRILLING METHOD__Auger/3” Rock

CASING ELEV. 1124.63

Core/6" Hammer

LOGGED By__Dave Cercone

NORTHING_9871.87

EASTING 11999.30

START DATE /3187
FINISH DATE 2/6/87

1. Depths and Elevations in feet uniess otherwise noted

& Iy CORE T
T == RUN MATERIAL DESCRIPTION PIEZOMETER =
o ol NUMBERS 8
wioie| B
r N
\
Augered to 7.8 feet. %
\
0-2 CLAY, grey/brown, mottled with coarse-fine §
gravels (limestone fragments), little coarse-fine sand, Q
1 ™\ soft, stiff, moist. Va %
N
BN
2-4 CLAY, yellow brown to grey, trace coarse-fine %
sand, trace rock fragments, moist. §
N
) N
N
N
\
§— N 5
4-7.8 CLAY, grey/dark grey, trace-some sand, \
carbonaceous lenses, moist. %
N
§ |
N
NN -
N (-3
P23 § £
& N o
&} \\\ L
> \ =
a § 5
7.8-8.3 LIMESTONE, grey/brown grey, irregular, very ~ % ‘;.':;
'\ fractured with iron stains, hard, /‘ % @
N
802 Run #1 N
20 un # 8.3-0.9 MUOSTONE, grey, soft, stained severely at §
contact with overlying limestone. %
N
10— § HO
N ) {
% =
o N
24|28 Run #2 9.0-12.1 LIMESTONE, grey/dark grey, iron stained, S
fractures, §
N
1 N
N
N
N
§
12.1-18.5 MUDSTONE, grey, soft, friable, few iron stains %
at break in core, isolated fractures. %
58125 Run #3 %
‘ N
N
N
§ |-
15 S
NOTES:

Sheet 1 0f 4




ICF KAISER ENGINEERS

BORING LOG

PROJECT NAME__Molycorp

WATER LEVELS RELATIVE TO TOC

PROJECT LOCATION__Washington, PA. tacility OEPTH TO WATER.10.44

BORING N0._TB-03
5.5. ELEV.1122.82

ORILLING FIRM__G€0 Environmental

DRILLING METHOD.__Auger/3" Rock

CASING ELEV._1124.63

Core/8" Hammer

LOGGED BY__Dave Cercone

NORTHING 987187

EASTING 11999.30

START DATE V397
FINISH DATE 2/8/97

1. Depths and Elevations in feet uniess otherwise noted

=K CORE -
z 21= RUN MATERIAL DESCRIPTION PIEZOMETER =
o ol NUMBERS w
u <R -= =}
o «
N
N
N
§
40|25 Run #4 %
MUDSTONE, grey, same as above, §
N
N
N
N
1 N
N
N
60|25 Run #5 18.5-19.3 LIMESTONE, grey to dark grey, very %
1 fractured, open fractures, iron stained. §
N
\
D0~ 1 ; N 20
3 10.3-21.2 MUDSTONE, dark grey, soft to friable. §
\
N
8
50)25 Run #6° % 3
) 21.2-22.8 CLAY SHALE, very dark grey to black, friable, % £
soft, slightly carbonaceous to carbonaceous, slight iron 5 % o
staining on joints/partings. 2 § E r
[5) % =
NN &
- . N
22.8-23.0 COAL, broken, iron stained on o N
30126 Run #7 -\ioints/partings. [ §
23.0-23.3 MUDSTONE /CLAY SHALE, dark grey to black; §
soft; friable; iron stained. %
23.3-24.0 COAL, broken, iron stained. §
b5 — N 25
24.0-24.8 MUDSTONE, grey to dark grey, soft, friable. X
\
0]20 Run #8 -S4.8-28.0 SHALE, black, fissile, very tractured, stained %
fractures at 27 feet, other small fractures throughout %
core, carbonaceous. §
\SHALE (same as above). Abrupt contact with %
underlying grey shale, siltstone and very fine %
sandsione. §
N
5025 Run #9 §
28-29 SHALE, SILTSTONE and SANOSTONE, grey, very §
tine grained, horizontal, bedding piane fractures. S \ .]{.
100] 2.5 Run #10 l
BO 30
NOTES:

Sheet 2 of 4




ICF KAISER ENGINEERS

BORING LOG

PROJECT NAME__Molycorp

WATER LEVELS RELATIVE TO TOC

PROJECT LOCATION Nashington. PA. facility

DEPTH TO WATER10.44

BORING NO.TB-03
G.S. ELEV.M22.82

DRILLING FIRM__Geo Environmental

DRILLING METHOD__Auger/3" Rock

CASING ELEV._1124.63

Core/6" Hammer

LOGGED BY Dave Cercone

NORTHING_9871.97

EASTING 11999.30

START DATE./3VOT
FINISH DATE 2/6/97

1. Depths and Etevations in feet uniess otherwise noted

=|E CORE -
z x|= RUN MATERIAL DESCRIPTION PIEZOMETER =
a o8 NUMBERS w
w ol (=]
o «
20-30.9 SANOSTONE (same as above), numerous I
laminated zones, stained horizontal fractures at 29.7 !
4 1001 2.5 Run #10 ™\ feet and 30.8 feet. ya # =
30.9-32.0 SHALE/SILTSTONE, predominates below =
30.9 feel. R
32.0-47.5 SANDSTONE, very fine — medium grained, : E .
100} 2.5 Run #1t horsetail, laminations throughout, Stained horizontal E
fractures at 32.5 10 34.0, 34.5 and 44.7. -
s | E
PS— 1 il o L 35
alH]| &
I gE= >
} a2t g g
- - a
L2 | H -
wifg| &
(=] - =
slglY
10010.0 Run #12 H
fO— 1 H 40
=
Yy 'y
\ *i]
58
c £
=0
Suv
o=
- e
g0
5¢
100| 5.0 Run #13 | @
HS 45
NOTES:

Sheet 3 of 4




ICF KAISER ENGINEERS BORING LOG

PROJECT NAME __Molycorp WATER LEVELS RELATIVE TO TOC BORING NO.TB-03
PROJECT LOCATION__Washington, PA. facility DEPTH TO WATER10.44 GS. ELEV.M22.82
DRILLING FIRM__Ge0 Environmental CASING ELEV,_1124.63
DRILLING METHOD__Auger/3" Rock Core/6" Hammer orTHING 987187 START DATE_V/31/87
LOGGED BY_Dave Cercone EASTING_11999.30 FINISH DATE_2/6/87
. CORE -
x rl= RUN MATERIAL DESCRIPTION PIEZOMETER e
a ol8 NUMBERS ]
w e | e o
o «
Same as above. Grain size increased to medium }_?
grained. g
100| 5.0 Run #13 \§ ‘f
47.5-48 SHALE/COAL, black, carbonaceous, iron \ g
i [&]
[\ stained. /] \ °
N :
48.0-49.3 MUDSTONE /SHALE, grey, vertical fracture \ H
at 48 feet, stained, abrupt contact with very soft to \ ©
\medium hard. [ & ¥
0= 40.3-49.8 SANDSTONE, grey, cross-bedded, hard. /— 50
Total Depth, 49.8 feet.
pS— 1 55
4
50 €0
NOTES:

1. Depths and Elevations in feet uniess otherwise noted

Sheet 4 of 4




ICF KAISER ENGINEERS BORING LOG

PROJECT NAME__Molycorp WATER LEVELS RELATIVE TG TOC BSORING NO._1B-04
PROJECT LOCATION__Washington, PA. facility DEPTH TO WATER 8:42 6.S. ELEV1047.36
ORILLING FIRM__G€0 Environmental CASING ELEV._1049.43
ORILLING METHOD__Auger/3” Rock Core/6" Hammer START DATE_2/12/97
Dave Cerco NORTHING 10214.40
LOGGED BY_UaYe Lercone EASTING _12166.80 FINISH DATE 2/13/97
s|E CORE -
z == RUN MATERIAL DESCRIPTION PIEZOMETER =
a ol d NUMBERS u
w o | & m) =
o o - -
1 N N
NN
N
N
1 N K
N N
Black to brown FILL, ASH, concrete fragments and % %
crushed limestone. % %
N N
N N
N N
N
A
3-5.8 LIMESTONE, grey, fractures at 3.5, 4.0 and 5.5 § §
feet. § % |
M
N N &
5 N N ¢
NNE [
NE
70|5.0 Run #1 ENN &
‘5.8-8.2 MUDSTONE ‘5’ § §
*NN| ¥
“NN|
N N
1 N N
N
6.2-8.5 LIMESTONE, grey. § §
h
N
M
N N
4 ’ § § b
N N
N N
- 8.5-1.0 LIMESTONE, hard-medium hard, many stained N N 1 Lo
fractures, muddy lenses. -
] 60|5.0 Run #2
11-12.5 MUDSTONE, calcareous, grey, soft, fissile only in :
a small interval at 12 feet, no stained fractures. ¥l
sIH| e
L H ©
12.5-13 LIMESTONE, dark grey, hard. EAN=] 7]
13-13.5 SHALE/MUDSTONE, grey/black, soft, =
‘\carbonaceous. no fractures. /" % .
1 * E
10 (5.0 ¢ o | B
Run #3 13.5-15.8 SHALE/COAL, carbonaceous, broken. 2y
15 = 15
NOTES:

1. Depths and Elevations in feet unless otherwise noted

. Sheet 1 of 3




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 8:42 6.5 ELEV.1047.36
DRILLING FIRM__6€0 Environmental CASING ELEV._1049.43
ORILLING METHOD__Auger/3” Rock Core/6" Hammer START DATE _2/12/97
Dave Cercone NORTHING 1021440
LOGGED BY EASTING_12166.80 FINISH DATE 2/13/87_
=|E CORE x
T 2= RUN MATERIAL DESCRIPTION PIEZOMETER =
o ol8 NUMBERS w
w o |ea o
[=] o«
15.8-16.2 MUDSTONE /SHALE, grey. H. -
| . ©
16.2-17 SHALE, carbonaceous. l . u‘..;
= .
10 |5.0 Run #3 ey 0
17-19 LIMESTONE, dark grey, hard, no fractures in g B
) entire core run. e § a‘_
: §
=]
= \ I
19-20.5 LIMESTONE, grey, medium hard, an isolated \
b0 — vertical stained fracture is at 19 feet. Remainder of \ 20
core run is ynfractured. \
20.5-24.0 SHALE, calcareous. §
100{5.0 Run #4 §
§ 2
£L
\ o
B L
\ H
€
\ i
p5— SHALE, light grey, medium hard to soft, clayey, \ 25
siltstone lenses belween 28.2 and 28.5 feet. The \
siltstone has an iron stained lense. \
90|5.0 Run #5 §
. 28.2-28.5 SILTSTONE A §
100{10.0 Run #6 %
po 30
NOTES:
1. Depths and Elevations in feet unless otherwise noted
. Sheet 2 of 3




ICF KAISER ‘ENGINEERS

BORING LOG

PROJECT NAME__Molycorp

WATER LEVELS RELATIVE TO TOC

BORING NO. TB=04
G.S. ELEV.1047.36

PROJECT LOCATION__Washington, PA. facility DEPTH TO WATER 8:42

DRILLING FIRM__G€0 Environmental

DRILLING METHOD__Auger/3" Rock Core/6” Hammer

CASING ELEV._1048.43

LOGGED BY Dave Cercone

NORTHING 10214.40

START DATE . 2/12/97

EASTING 12166.80

FINISH DATE 2/13/97

1. Depths and Elevations in feet uniess otherwise noted

=|r CORE -
z 2= RUN MATERIAL DESCRIPTION PIEZOMETER =
Y ol8 NUMBERS w
w cl|l& o
o [
28.5-32 SHALE, clayey, light grey, medium hard to
soft.
32-33.4 SILTSTONE, laminated, micaeous lens.
[
) (=3
100{10.0 Run #8 33.4-40 SHALE. grey, same as above interval between &
5 — 24 and 32 feet, no fractures in entire core run. ] L35
S
€
[ 7]
(]
100} 1.0 Run #7
0~ X 40
Total Depth, 40 feet.
S 45
NOTES:

Sheet 3 of 3




ICF KAISER ENGINEERS

BORING LOG

PROJECT NAME __Molycorp

WATER LEVELS RELATIVE TO TOC

PROJECT LOCATION__Washington, PA. facility DEPTH TO WATERS.7S

ORILLING FIRM__Geo Environmenta!

ORILLING METHOD__Auger/3" Rock Core/6" Hammer

BORING NO.TB-05

G.S. ELEV.I049.58
CASING ELEV._105L.8!

LOGGED BY__George Werkman

NORTHING _10139.23

EASTING_11850.27

START DATE.2/17/97
FINISH DATE 2/18/87

CORE
RUN
NUMBERS

DEPTH
RQD (%)
REC. (FT)

MATERIAL DESCRIPTION

PIEZOMETER

y -

DEPTH

0-2 FILL, BLACK ASH, soft.

2-4 LIMESTONE, grey.

24|3.0 Run #1

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,
fissility. /—

5.2-7 LIMESTONE, grey, fractured vertically and
horizontally from 6.3 to 6.6 feet, slightly broken.

40| 2.0 Run #2

7-8 SHALE, calcareous, grey, iron stained from 7.6 to
8.0 feet, moderately hard, fractured from 7.9 {o 8.1
feet.

8-8.8 LIMESTONE, grey, hard.

10— 1

45186.0 Run #3

8.6-8.0 SHALE, grey, calcareous, moderately hard,
fissile.

—\ feet, broken. /_

8.0-9.8 LIMESTONE, grey, hard, fracture 8.4 to 9.6

‘\:issile.
0.8-12.0 SHALE, carbonaceous, moderately hard,

©.8-10.8 SHALE, grey, moderately hard, siightly broken,

slightly broken, fissile.

12-13.1 COAL, hard, very broken.

.

13.1-14.0 MUDSTONE, grey to dark grey, moderately
hard.

e
BN 14.0-14.4 LIMESTONE, grey, hard, dbroken. Va

14.4-14. 8 SHALF, carbonaceous, medium hard, broken.

Bentonite Grout -

2" PVC Riser

P L T L P 7 A L LA L P A T P T /A
7 T e L T P e e L A

Lo |

HO

o
Ppe

Sand

0.010 Stot PVC Screen

T T I

NOTES:

1. Depths and Elevations in feet unless otherwise noted
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ICF KAISER ENGINEERS

BORING LOG

PROJECT NAME__Molycorp
PROJECT LOCATION__Washington, PA. facility

DEPTH TO WATERS.TS

WATER LEVELS RELATIVE TO TOC

DRILLING FIRM__Ge0 Environmental

DRILLING METHO

p__Auger/3" Rock Core/6" Hammer

BORING NO.TB=05
6.S. ELEV.1049.56
CASING ELEV._105L8!

NORTHING_10138:23

START DATE.2/1T/87
FINISH DATE 2/18/87

I. Depths and Elevations in teet uniess otherwise noted

LOGGED BY George Werkman EASTING 1850.27
=|E CORE T
x 2= RUN MATERIAL DESCRIPTION PIEZOMETER =
a ald NUMBERS w
w <R o
Q [ 4
M\ 14.8-15.0 MUDSTONE, grey, soft. /] B 2
R\ 15.0-15.7 LIMESTONE, grey, medium hard. Y= j‘ e ?_
\ 15.7-15.8 SHALE, grey, fissile, moderately weathered. [ S a
\ g
[.1]
80140 Run #4 15.8-10.0 LIMESTONE, grey, hard, irregular stains, \ =
vertical fractures at 15.8-16.2, 16.4-18.9, 17.0-17.15, and \ .2
17.7-18.9. S
K
19.0-19.4 LIMESTONE, grey, broken, hard.
19.4-20.0 SHALE, grey, fissile, moderately weathered.
JoE -20
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.
[ 2]
(=]
£
74 110.0 Run #5 . 3
=
o
b5 — 25
25-25.3 LIMESTONE, grey, iron stained at 25.1, joint
fracture at 25.15 and 25.3 feet, hard. f
"\ 25.3-25.9 CLAY/SHALE, grey. clayey, soft, fissile. /]
25.9-20.0 SANDSTONE, grey to very dark grey, fine,
] blocky, hard, thinly iaminated.
85 |10.0 Run #6 20-40 SHALE, grey, hard, fissile, no fractures or
stains.
BO 30
NOTES:
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ICF KAISER ENGINEERS

BORING LOG

PROJECT NAME__Molycorp

WATER LEVELS RELATIVE TO TOC

PROJECT LOCATION__Washington, PA. facility

DEPTH TO WATER.S.75

BORING NO.TB-05
G.S. ELEV.1049.58

DRILLING FIRM__Geo Environmental

DRILLING METHOD__Auger/3" Rock Core/6" Hammer

CASING ELEV._1051.81

LOGGED BY__George Werkman

NORTHING _10139.23

START DATE.2/17/97

EASTING_11850.27

FINISH DATE 2/18/97

I. Depths and Elevations in feet uniess otherwise noted

=|E CORE x
I 2= RUN MATERIAL DESCRIPTION PIEZOMETER =
a ol8 NUMBERS w
w o |lea o
[=] [+
85 [10.0 Run #6 2
BS— 3 -35
&
h0— 1 H40
Total Depth, 40.0 feet.
3" core extended (o total depth while the 6" reaming
went to only 35 feet. Interval between 18 feet to TD
filled with drill cuttings.
5 45
NOTES:
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APPENDIX F

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST
MOLYCORP
WASHINGTON, PENNSYLVANIA

L R Hg Hg Hf Hp H Q K
Borchole Packer Packer Test Radius of Depth to Head of Water Friction Pressure Hg+ Hp- | Duration Volume of Avg. Flow Hydraulic
Number Depth Length Interval Borchole Water Due to Head Loss Gauge Hf of Test Water Used Rate Conductivity
Interval (feet) (feet) (feet-bgs) Gravity (fect)’ Reading (feet)’ (minutes) (gallons) (gallons/ (fuday)
(fcct—bgs)' (feet)’ sy’ minute)

{ TB-01 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 25 615 22.29* 78 10 37.59 5 26 5.20 1.39E-06

5.58 25 615 22.29* 18.0 15 38.94 5 411 822 2.12E-06

5.58 .25 613 22.29* 10.2 10 3519 5 356 712 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 <1.30E-08

5.58 .25 61.5 42.79* .03 15 77.39 5 0 <0.1 <1.30E-08
5.58 25 015 42.79* .05 30 112.04 5 0 <0.1 <8.971:-09

62-67 5.58 25 613 61.5 .05 10 84.55 5 0 <0.1 <1.19LE-08

5.58 25 61.5 61.5 1 20 107.59 5 6 12 1.12E-08

5.58 25 61.5 61.5 7.86 30 122.94 il 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 10.5 40 143.40 7 40.0 571 4.01E-07

5.58 25 6135 61.5 31 20 104.60 4 10.0 2.50 2.40E-07

72-77 5.58 25 61.3 61.5 05 10 84.55 5 0 <0.1 <1.19E-08

5.58 .25 613 615 05 20 107.65 5 0 <0.1 <9.341:-09

[ 5.58 25 6l.5 61.5 .05 30 130.75 5 A5 <0.1 <7.691:-09

Molveor, Inc.

Environmental Report

67861-04-C

Revision: 0
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APPENDIX F (Continued)

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST

MOLYCORP
WASHINGTON, PENNSYLVANIA
L R Hg Hg Hf Hp it Q K
Borcholc Packer Packer Test Rudius of’ Depth to Heand of Water Friction Pressure Hg+ Hp- | Duration Volume of Avg. Flow Iydraulic
Number Depth Length Interval | Borehole Water Due to Head Loss Gauge Hf of Test Water Used Rate Conductivity
Interval (feet) (fect) (feet-bgs) Gravity (feet)’ Reading (feet)’ (minutes) (gallons) (gallons/ (fVday)
(feet-bgs)' (fect)! (PSY’ minute)
TB-01 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 61.3 03 20 107.65 5 0 <0.1 <9.34E-09
TB-02 22-27 5.58 25 14.2 14.2 42 10 36.88 5 2.90 .58 1.58E-07
5.58 25 14:2 14.2 N 15 48.15 5 5.10 1.02 2.13E07
5.58 25 14.2 14.2 1.2 20 59.20 5 7.40 1.48 2.51E-07
5.58 .25 14.2 14.2 95 15 47.90 9 11.20 1.24 2.61E-07
5.58 25 14.2 14.2 3 1 36.80 5 3.60 12 1.97E-07
27-32 5.58 .25 14.2 14.2 05 10 37.25 S 0 <0.1 <2.70E-08
5.58 .25 14.2 14.2 05 15 488 5 0 <0.1 <2.06L-08
5.58 .25 14.2 14.2 05 20 60.35 5 0 <0.1 <1.67E-08
5.58 25 14.2 14.2 05 15 488 5 0 <0.1 <2.06L-08
5.58 25 14.2 14.2 05 10 37.25 5 0 <0.1 <2.70E-08
3540 - 5.58 .25 14.2 14.2 .05 35 95 5 0 <0.1 <1.06[:-08
5.58 .25 14.2 14.2 .05 40 106.55 5 0 <0.1 <9.44E-09
5.58 .25 14.2 14.2 .05 45 118.10 5 i 14 1.19E-08
5.58 25 14.2 14.2 .03 40 106.55 5 A <0.1 <9.44E-09
5.58 25 14.2 4.2 .05 35 95.0 5 2 <0.1 <1.061:-08
TH-03 35-40 5.58 23 M5 REN 374 10 20.20 5 57.8 11.56 5.75%-00

Molscorp, Ine

Environmental Report

67861-04-C

Revision:
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APPENDIX F (Continued)

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST
MOLYCORP
WASHINGTON, PENNSYLVANIA

L R Hg Hg Hf Hp H Q K
BBorchole Packer Packer Test Radius of Depth to Head of Water Friction Pressure Ig + Hp - Duration Volume of Avg. Flow Hydraulic
Number Depth Length Interval | Borchole Water Due to Head Loss Gauge HY of Test Water Used Rate Conductivity
Interval (fect) (feet) (feet-bgs) Gravity (fect)? Reading (feet)* (minutes) (gallons) (gallons/ (1Vday)
(feet-bgs)' (feet)’ sy’ minute)

TB-03 5.58 23 M3 345 448 15 24.35 5 64.1 12.82 5.29E-06
(cont'd) 5.58 25 35 3435 30.0 5 16.05 515 10.82 6.78E-06
5.58 25 us 345 391 10 18.50 5 59.3 11.86 6.44E-06

5.58 25 345 345 30.0 5 16.05 b 515 10.30 6.45E-06

42498 5.58 25 45 345 295 10 54.65 5 135 2.70 3.87E-07

5.58 25 345 345 2.60 15 66.55 S 13.0 2.60 3.06E-07

5.58 25 345 45 4.0 20 76.70 5 16.8 3.36 3.43E-07

5.58 23 345 345 336 15 65.79 5 14.8 2.96 3.52E07

5.58 25 345 345 2.80 10 54.80 6 15.45 2.58 3.68E-07

TB-04 8-13 5.58 25 1.75 9.75** 3.60 10 29.25 6 227 378 1.30E-06
5.58 .25 175 9.75** 745 15 36.935 5 30.6 6.12 1.661:-06

5.58 25 175 9.75%* 84 20 47.53 5 398 7.96 1.681:-06

5.58 25 7.75 9.75** 1.3 13 37.10 5 349 6.98 1.89F:-06

5.58 25 1.75 9.75%* 5.0 10 27.85 5 232 4.64 1.67E-06

13-18 5.58 25 1.75 9.75%* 03 10 32.80 S 0 <0.1 <3.06E-08

5.58 25 175 9.75** 03 15 44.35 5 0 <0.1 <«Q27E-08
5.58 25 7.75 9.75** 03 20 55.90 5 0 <0.1 <1.80E-0R

5.58 25 175 9.75%* 03 13 44.35 5 0 <0.1 <227E-08

Molyeorp, Inc.

LEuvironmental Report
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APPENDIX F (Continued)

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST
MOLYCORP
WASHINGTON, PENNSYLVANIA

| L R Hg tg Hl Hp It Q K
Borchole Packer Packer Test Radius of Depth to tHead of Water Friction Pressure Hg+Hp- | Duration Volume of Avg. Flow Hydraulic
Number Depth Length Interval Borchole Water Duc to Head Loss Gauge Hf of Test Water Used Rate Conductivity

Interval (feet) (feet) (feet-bgs) Gravity (feet)’ Reading (feet)’ (minutes) (gallons) (gallons/ (fVday)
(fect-bes)' (feet)? (ps’ minute)

TB-04 5.58 .25 1.75 9.75°* .03 10 32.80 5 0 <0.1 <3.06E-08
(cont'd) 24-29 558 25 1.75 9754 05 10 32.80 5 0 <0.1 <3.06E-08
‘ 5.58 .25 1.75 9.75%* .05 15 44.35 5 0 <0.1 <2.27E-08

5.58 25 175 9.75¢* 05 20 55.90 5 0 <0.1 <1.80E-08

5.58 25 1.75 9.75¢¢ .05 15 44.35 5 0 <0.1 <2.27E-08

5.58 25 7.75 9.75°* .05 10 32.80 5 0 <0.1 <3.06E-08

30-35 5.58 25 1.75 9.75¢* .05 10 32.80 5 0 <0.1 <3.06E-08

5.58 25 1.75 9.75°* .05 15 44.35 5 0 <0.1 <2.27E-08

5.58 25 7.75 9.75%* .05 20 55.90 5 0 <0.1 <1.80E-08

5.58 25 1.75 9.75¢* 05 15 44.35 5 0 <0.1 <2.27E-08

5.58 25 7.75 9.75¢* 05 10 12.80 5 0 <0.1 <3.061-08

TB-03 9-14 5.58 25 4.00 6.0** 22.1 10 7.00 5 482 9.64 1.38E-05
5.58 25 4.00 6.0** 18.5 15 22.15 5 4.8 8.96 4.07E-06

5.58 25 4.00 6.0** 22.78 20 2942 5 489 9.78 3.34E-06

5.58 25 4.00 6.0** 142 15 26.45 5 40.6 8.12 3.09:-06

5.58 25 4.00 6.0** 8.8 10 2030 5 330 6.60 3.27E-06

14-19 5.58 25 4.00 6.0** .05 10 29.05 5 0 <0.1 <3.46FE-08
5.58 25 4.00 6.0 .05 15 40.60 5 0 <0.1 <2.481-08
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APPENDIX F (Continued)

RESULTS OF THE WATER PRESSURE PERMEABILITY TEST
MOLYCORP
WASHINGTON, PENNSYLVANIA

L R g Hg Hf Hp I Q K

Borchole Packer Packer Test Radius of Depth to Head of Water Friction Pressure Hg+1lp- | Duration Volume of Avg. Flow Hydraulic

Number Depth Length Interval | Borehole Water Due to Head Loss Gauge Hr of Test Water Used Rate Conductivity
Interval (fcet) (feet) (feet-bgs) Gravity (feety’ Reading (teet)* (minutes) (gallons) (gallons/ (fVday)
(Icet-bes)' (feet)’ (PS1y’ minute)

TB-05 5.58 25 4.00 6.0** 4.89 20 47.31 5 23.1 4.62 9.82C-07

(cont'd) 5.58 25 4.00 6.0** 4.20 15 36.45 5 213 426 1.18E-06

5.58 .25 4.00 6.0** 2.4 10 26.69 5 14.1 2.82 1.06E-06

24-29 5.58 25 4.00 6.0** 05 10 29.05 5 0 <0.1 <3.46E-08

5.58 25 4.00 6.0** .03 15 40.60 5 0 <0.1 <2 48E-08

5.58 25 4.00 6.0** 05 20 52.15 5 0 <0.1 <1.93E-08

5.58 25 4.00 6.0** 03 15 40.60 5 0 <0.1 <2 48E-08

5.58 25 4.00 6.0** .05 10 29.05 5 0 <0.1 <3.461:-08

Conversion Values | foot = 30.48 centimeters
1 PSI'= 2.307 feet of water
| GPM®= 63.09 cubic centimeters per sccond

L = lcength of test interval R = radius of borchole
Q = constant rate of flow inlo test interval In = natural logarithm
1 = differential head of water at test interval K = hydraulic conductivity
Notes: ' Fect-bgs = teet below ground surface
! flg = distiive from groundwater level to pressure gauge for test interval below water table.
3 Feet = friction head loss for cach incremental flow rate.
' PSI = pounds per square inch.
<

Lquivalent head of water above static water level in feet.

GIPM = gallons per minute

* Distance from the midpoint of isolated test interval to the clevation of the pressure gauge for test interval above water table.
*# Distance from the pressure gauge to depth lo water. Pressure gauge was (wo feet above ground surface.

o

Molveorp, Inc.
Environmental Report
67861-04-C

Revision: 0
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Packer Test Permeability Calculation Check

Bertng Number: TB-0¢ laterval: 4045 Joos

Gege Tume Metet Water Avenage Calkculstions
Pressure Reading Loss Water Loss
tpa) (min) | (gallons) (gpm) (gpm) H,= MRS58/ = aQann
10 0 24 <01 H, = 10 pat (231 Ripw) = px AN}
\ lde 0 Hy= 005 ft
2 240 0
) 240 [ H= ane - BN - oosf - 6384 ft
4 2140 [ k= 0.10 gpen * 00073545 cm-Rigpen-s / 6584 A = 0.00001 12 cov's
A 2ldo 0 -< LI2E-08 emvs = < 1.52695E-08 fv/day
Gage Tune Aeter Water Avenge Calcuiations
Pressure Reading Loss Water Loss
(psi) imo) | (gallons) (gpm) {gpm) H,= ORS8O/ - L2708
14 0 2148 <0.t H, = 15 paa (231 fipes) = Mos ft
1 21488 00§ H,= 00S R
2 21409 0.08
) 2140 0 He 200 - oSt - 00S R = REALR
4 2140 0 k= 010 gpew * 0.007354% em-fugpm-s / TR = 0.000009% ¢m:s.
s 2149 0 LI Q%0E-0o cms= <~ 1.29907E-08 ft/day
Giage Time Meter Water Average Calculations
Pressure Reading Loss Watet Loss
ip<1) tmmi | igallons) igpm) {gpm) H,= JOR-(SKRA = 4R
1¢ 0 218 0l H, = 15 peai 1231 fpw) » MoSh
| 218 0 He= 00s fA
2 214 0
) 218 0 H= NOR . MosSft - 00sA = e
4 218 0 k= 010 gpm * 00073315 cro-Rgpen-s / 7708 = 00000095 cvs
bl 28 0 = QS0EDo cnvs = < 1. 29907E-08 Riday
Gage Tume Meter Water Avernage Calculations
Pressure Reading Loss Water Loss
(p)) i) | tpallonsy (gpm) (gpm} H, = WVN+(5K]A/2 = 27K
0 0 252 =00 H, = 30 pua (231 fopul = 023 ft
| 2182 0 He= 00s Rt
2 282 0
A 2182 [ H= 0nen . 3R - gosfh = 1noat
3 NN 0 k= 010 gpew 0.0073545 cm-Q gpm-s 1nosft = 0 0000000 ¢m s
< 2182 0 =<  65%E06 ems= - 8 97319E0° flday
’
Aoheorp, Inc
nental Report Appendix F Ravision O
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Packer Test Permcability Calculation Check

Bering Number: TB-01 Interval: 62-67
Gage Time Meter Water Avenage Calculations
Pressure Reading Loss Water Loss
(psit tmin) | (galons) (gpm} (gpm) H,= 61.50 i tdepth to water)
10 0 101 <01 H,~ 10 pei (2.31 fupsi) = 21t
1 10.¢ 0 He= 00s
2 10t [
3 10.1 0 H= 610 ft « 231 - 005 fi 8455 Rt
4 101 (] k= 0.10 gpm * 0.0073545 cm-Rigpm-s / 8433 R 0.0000087 cm's
] 101 0 =<  870E.00 cvs= < | 18908E-08 f/day
Gage Tume Meter Water Average Calculations
Pressure Reading Loss Water Loss
(ps1) () | tgallons) {gpm) (gpm) H,= ol.50 R (depth to water}
20 0 104 0.12 H,= 20 pai (231 Rpat) = 4012t
1 100 0.2 H = oue
2 107 0.)
3 108 0.1 H= ol%oft - w20 - [ RN 4 10750 A
4 109 0.1 k= 012 gpwm 00073845 cm-R gpem-s / 107.5¢ A 0 0000082 cm.s
bl 11 01 Ld 8.20E-0o cm's = 1 12134E-08 f'day
Gage Time Meter Water Average Calculations
Pressure Reading Loss Water Loss
{psi) ) Igallons) \gpm} (gpm) H,= ol S ft (depth to water)
0 0 o So8 by = 30 pa(2 31 fLpe = 601 Rt
i M S Hy= 8o ft
3 40.2 40
4 45 4t H= ol - 0?3 ft . TBo ft 20t
b 40 8 48 ke 4ok ppen * 0.0073%15 cm-ft gpm-s 12204 8 0000801 v s
o 4 44 =  2B0E-0d cms= 3182807E-07 Rday
7 85 45
B ol o b
£l 778 4.0
Gage Tune Meter Water Avenage Calculations
Pressure Reading Loss Water Loss
(psi) (nun) {pallons) (gpm) igpm) H,= ol 50 fi idepth 10 water)
40 0 100 TIR H, = 40 pat (231 NLpeiy = DER
1 1072 7 He= lod R
2 1149 T3
3 121 6 71 H= olSoft + orsft tod ft 13=%f
L) 128 7 7 k= 718 gpem 0007384S cm-Rigpm-s / 13750 A 00003830 cm s
hl (KR 7.2 - 384E-0d cmis = §24987E-07 fuday
Gage Tune Meter Water Average Calculations
Pressure Readang Loss Water Loss
{psn (nuni (gallons) (gpm) (Epm) H= 61.50 ft 1depth 10 watert
40 0 150 $71 H, = 30 pa (231 fLpst) = 924 R
| 186 € L5 He= 105 ft
2 ol & (]
4 171.2 48% H= olS0 Rt - 924 M - nose 143501
hd 1R 73 k= 571 gpem 0.0073545 cm-R'gpan-s / 130 R 0.000293} ems
3 1843 $8 - 293E-04 /s = 4.00020E-07 N'day
K 190 $7
Gage Tume Meter Waler Avetage Calculations
Pressure Reading Loss Water Loss
tps1) 1muns | (gallons) {gpm) igpm) H,= sl SN {depth 10 water)
20 [ 100 1% H, = 20 pa (2.31 fipei) = w2 R
i 198 § 28 He= 3t
2 201 $
1 2032 23 H= 6150 R + 620 - 3R 10400 fi
1 200 28 k= 250 gpm * 0.007IMS em-Rigpem-s / 10460 0 0000178K emn 5
= 1 76E-04 cmv/s = 2 40289F-0° R'day
Mols comp, Inc
Enmuionmental Repont Appendix F Rzviwon 0
o7%ol-0.1-C Pagedof 17 110"



Packer Test Permeability Calculation Check

Bering Number: T8-0! Imterval: 72-77 Jeus
Gage Tume Meter Waier Average Calculations
Pressure Reading Loss Water Loss
ipsil (tmin) | (gallonsi {gpm) (gpm) H, - 61.50 &t
10 0 $” <0.1 H,~ 10 paa (231 Rpea) =
1 5.7 0 He= 005 &
2 37 0
3 $7 0 He= 6150 + oos 8455 i
S bk [4 k= 0.10 gpem * 0.0073345 cm-Rigpm-s / 8455 & 0.0000087 cmv's
=<  870E06 crws= <
Gage Tume Meter Water Avenge Calculations
Pressure Reading Loss Water Loss
(ps1) (mn) | (gallons) (gpm) (gpm) H,= ol %R
20 0 6 <0t H,= 20 paa (231 fUpe) =
| ° 0 He= 008 ft
2 [ 0
3 [ 0 H= olSOft + co0s fi 10705
4 ° 0 k= 010 gpm © 0 0073545 cm-f gpm-s ¢ 10705 R 0 0000008 cms
N [ 0 - 6 83E-O0 crvs = <
Gage Time Meter Water Avenage Calculations
Pressure Readang Loss Water Loss
{p3) (min) | 1galons} igpm) (gpm} H, = o150
k) 0 0.2 <01 H, = 30 pu (23 ftps) =
1 6.2 0 Hy= 00% A
2 628 0.05
3 (3] 0.05 H= SISOt « 00S R 1078 R
4 6.32 0.02 k= 010 gpm * 00073848 cmi-f gpen-s / 13075 R 00000050 cmmv's
$ o33 0.03 = $02E-0o cnvs =
Bering Number: T78-0/ Imterval: 90-119 Seet
Gage Tune Meter Water Average Cakulatiens
Pressure Readmng Loss Water Loss
tps1l tmun) | (gallons) {gpm) {gpm) H,= 61 %0 ft
0 0 39 § <01 H, = 30 pw 1231 Upsd) =
1 W18 0 He= oos ft
2 Wt s 0
) 30§ § 0 H= olsoft + oos ft 1307 ft
4 W) 8 0 k= 0.10 gpen = 00073545 cm-fugpm-s / 10°8Q 0.00000% cm ¥
bl 301 8 0 = $02€-00 emis= <
Cage Tume Meter Water Average Calculations
Preuse Reading Loss Water Loss ’
tpan tmuny | (pallonst (gpm) 1gpm) H,= 6150 ft
20 0 9] & 0.1 H,= 20 psi (2.3 fU'pe) =
1 301 ¢ [ Hy= 00% R
2 3o 8 [
2 bl i) 0 H= SIS0 < oos ft 10705 ft
4 w14 [ k= 010 gpm 00073545 cm-Rigpm-3 / 10765 & 00000008 cms
b < 0 =< 58EMemis= <
\Molyeomp. Inc
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Packer Test Permeability Calculation Check

Bering Number: T8-02 Interval: 2227
Gage Tume Meter Water Average Cajculations
Pressure Reading Loss Water Loss
(ps1) (mun) |  (gallons) {gpm) (gpm) H,= 1420 ft (depth to water)
10 [ 12175 0.58 H, = 10 pat (231 fipa) = PR
1 12181 0.0 He= 042 8
2 12186 0.3
3 1219.2 06 H= 14208 + Ban - oa2n - Jo8s At
4 12198 0.6 k= 0.58 gom * 0.0073345 em-Rigpen-s / 388 R = 0.0001157 cm's
S 12204 0.6 - 1.16E-04 cm/s = 1.58112E-07 fday
Gage Tume Meter Water Avenge Calculations
Pressure Reading Loss Water Loss
tpsi) tmun) | (gallons) {gpm) {gpm) H,= 1420 & {depth to water)
15 0 12213 1.02 H,= 15 pas 231 fopea) = Hosh
] 12223 ! Hy= 0T
2 1223.3 1
3 12243 [} H= 14200« HoSft - 0T = ISR
4 1225.3% 1.08 k= 102 gpm * 00073545 cm-Rgpn-s / BISA = 00001558 em's
h) 1220.4 10 - 1 S0E-04 cmi's = 212°70E-0" fi'day
Gage Tune Meter Water Averags Calculations
Pressure Reading Loss Water Loss
Ipsit tmin) | (gallons) (gpm) (gpm] Hy= 1123 & tdepth to waten
20 0 12278 148 H, = 20 123 fipa) = o2
1 1229 15 H= 12t
2 1230 § 1.8
3 1231 ¢ 1.4 He= (B3 o2 - 12n - W20 ft
l 12334 1.8 k= 18 gpm * 00073845 cm-Rigpnes / wwN - 0000183 cm
$ 12340 1.5 = 1.RAE-0L ems = 2 S1343E-0” Rday
Cape Tune Meter Water Avenge Calculations
Pressure Reading Loss Water Loss
[ tmun) | tpallons) tgpm) {Fpm} H, = 1320 A tdepth to watzr)
14 0 1230 1.24 H, = 15 pei 1231 R pso = Mos Al
1 12278 14 He= 09S
2 1238~ 12
3% 1240 0 13 H= Hon o+ Mosfi - ousn = 4790
k] 1241.2 i2 k= 1.24 gpm 00071548 cm-A gpm-s 1R - 0000191) cm's
< 1242 0 14 - 191E-04 e = 20119E-07 Rday
[ 12437 11
- 12440 t2
B 1230 | 12
9 12473 12
Cage Tune Meter Water Average Calculations
Presswse Reading Loss Water Loss
tpsi) tmini | (pallons) t(gpm) gpm) H,= 1920 1t tdepth 10 water!
10 0 1248 § 0.7 H,= 10 pat2 31 L pei) = BIR
1 12402 07 He= oS
M 1280 08
3 1250 ° 07 He 208 + IR - OSR = 3080 ft
4 12514 07 k= 072 gpm 0007354% em-R'ppm-s / Jo8OR = 0.0001439 cnv's
d 12421 [ - | $4E-04 cvs = 1.90703E-07 fuday
Modycom. Inc
Levaronmental Rzpont Appendix F Rovision 0
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Packer Test Permeability Calculation Check

Beriag Number: T8-02 Imterval: 22-32 Joeur
Gage Tune Meter Water Avennge Calculations
Pressure Reading Loss Water Loss
(ps1) (mun) | {gallons) (gpm) (gpm) H,= 1420 {depth 10 water)
10 0 12071 <0.1 H,= 10 paa (231 Riped) = 231t
1 12071 [ He= 00s tt
2 1207.1 0
3 12071 0 H= 14208 + zaer - 005 = 7B
4 1207} 0 k= 0.10 gpm 0.0073545 cm-fugpm-s / 37258 = 0.0000197 cm/s
S 1207 1 0 -< | OTE0S cvs = < 2.69898E-08 fday
Coge Tume Meter Water Average Calculations
Pressuse Reading Loss Water Loss
tps) tmun) |  (gallons) (gpm) (rpm) H,= 1420 Bt (depth to water)
1% 0 1207 1 <0.1 H,= 15 pei {231 ipat) = MES T
1 1207} [4 He= 605 ft
2 12071 0
) 1207 1 0 H= 420 ¢ 34654 - 005h = B8RO f
4 1207 | 0 k= 0.10 gpm 00073548 em-fgpm-s / 4R Q = 0.0000151 em’s
M 1207 1 0 -< 1.SIE0S em/s= <  200019E-08 Rday
Gage Tune Meter Water Avenage Calculations
Pressure Reading Loss Water Loss
Ipad 1ot | tgallonsy (gpm) (gpm) Hy= JERDN 1depth 10 walet)
20 0 12071 01 H,= 20 pm (2 fpw) = o2 f
1 12071 0 He= oos
3 12071 0
R 1207 | 0 H= H0f w20 - 00Sft = o035 fi
4 1207 1 0 k= 0.10 gpes © 00073845 cm-Rgpm-s / 003 A = 0.0000122 em s
S 12071 0 - i 22E-05 cnvs = 1.0650E-08 ft'day
Uiape Tane Meter Water Average Calculations
Pressurc Reading Loss Walet Loss
tps) min) tgallons| epm} {gpmi H,= 1420 (depth to water)
B 0 12071 01 "= 1S pei (231 Ripss) = Mot
1 1207 1 0 Hy= oS ft
2 12074 0
k) 12071 0 H= 14200t~ oSt - gosf = X80 B
4 1201 [ k= 0.10 gpen 00073545 em-fLgpm-s / B0 R - 00000151 em >
< 120”1 O = 1$1E-05 cm's= = 200019E-0R fl'day
Cage Tune Meter Water Average Calculations
Pressure Reading Loss Water Loss
ipa) 1 | tgalloas) 1gpm) (gpm) Hy~ 1420 {depth 1o waier)
10 0 12071 <0 ’ H, = 10 paa (2.3 fipst) = PARN
! 12071 0 He= o0Sft
N 12071 0
1 12071 ! H= 19208+ 211 - 005 R = 3wt
4 12071 0 k= 0.10 gpm 0.0073545 cm-figpm-s / TR - 00000197 crvs
s 12071 [4 -< 197605 evs = < 269B98E-08 Wday
Malycarp. Ine
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Packer Test Permeability Caiculation Check

Bering Number: 18-02 Interval: 3540 Jee!
Gage Tume Meter Water Avenge Calculations
Pressure Readwg Loss Water Loss
1psi) imn) | 1gallons) {gpm) (gpm) Hy= 14200 (depth to water)
3 0 2118 <0.1 H, = 35 pa (231 Upw) = 8085 ft
1 2118 0 He= eos
2 2118 [
3 2118 0 H= 1420t ~ 8085 ft - oosk = 9300 ft
4 2113 [ k= 010 gpm * 00073545 cm-/gpw-s / 9S00 R = 0.0000077 crvs
$ 2113 0 =< 774EDo cvs= < 1.05829E-08 ft/day
Cage Tune Meter Water Avenge Calculations
Pressure Reading Loss Water Loss
1pstl toun} | 1gallons) Igpm) {gpm) H, = 1420 At (depth to water}
40 0 2115 -0 H,= 40 pet (231 fupwt) = DIER.
I 2118 0 He= oos &
2 218 0
3 218 0 He= 14208 + 248 - oo5 R = 100 55 fi
4 2118 0 k= .10 gpm * 0.0073845 cm-Rgpm-s / 10054 = 0.0000009 cm's
< 211.8 [ - 0.90E-0o cvs = 9 43567E-09 ft‘day
Crape Tune Meter Water Average Calculations
Pressure Reading Loss Water Loss
1) tmuny | (pallons) (gpm) tgpm) H = 142 & (depth to water)
45 C 1.8 014 H, = 45 pm (231 Rpss) = 10305 fA
1 1.8 0 Hy= 00s &
2 21 0.4
3 212 0l H= 420t - 10398 ft - oos ft = 1wk
4 212.1 [ k= 0.14 gpm * 00073545 cm-fl ppear-s / LIBOR = 0.000008° cmvs
] 2122 01 = 872E-00 cmis = 1 1918E-08 fLday
Gape Tume Meter Water Avenage Calculations
Pressure Reading Loss Water Loss
tps) tnun) | (pallons) tgpm) tppm) H= 1420 fi (depth to water}
10 0 2122 <01 H, - 40 poa 1231 Ropwt) = XN
1 2122 Q 1= 0.0S
2 2122 0
3 2122 0 H= 142080 NaR - gosft = 10685 1t
4 2123 0.1 k= 0.10 gpm * 00073445 cm-R gper-s / 106550 = 0.000000° crov's
< 2423 0 - 0 90E-0o cni s = 9 4350 TE-0Q ft day
Gage Tme Meter Water Avetage Calculations
Pressute Reading Loss Water Loss
ipl tmin} | (gallons) (gpm) tgpm) H,= 1320 f (depth to water)
1 Y 2123 =0 ¢ H, = 35 peti231 Rpaat = 8O RS
| U4 01 Hi= 00s
2 2124 0
b 2124 0 H= 42008 ¢ B08BS ft - oos = @s00 N
1 2128 01 k= 0.10 gpw * 00073545 cm-Rigpm-s / 95008 = 0.0000077 cm/s
bl 212 8 0 - < 7.ME-O0 crVs = < 1.05829E-08 f/day
Mol comp. Ine
Envitonmental Report Appendix F Reveion 0
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Packer Test Permeability Calculation Check

Bertng Number: T8-03 Interval: 3340 Jee!
Gage Tune Metet Waler Average Calculations
Pressure Reading Loss ‘Water Loss
{psi} (min) | (gallons) {gpm) (gpm) H,= 350 f (depth to water)
10 0 3o 11.% H,= 10 pei 2.31 fups) = pENN
] 377 1.7 H= 34n
2 388 113
k] 90 119 H= 3500 <+ 31 - 374 1t 2020 &
4 a1l 4 115 k= 11.56 gpem * 0.00735435 cm-A'gpm-s / 020 & 0.0042088 cmv's
3 4218 114 = 421EQ03 cm/s = 5.75351E-00 fvday
Gage Tume Meter Water Average Calculations
Pressure Reading Loss Water Loss
tpst) (mun) | (gallons) {gpm) (gpm) H,= S0 ft (depth to water)
1§ 0 450 12.81 H, = 1S pei (231 psat = oS ft
1 472 13 H= U8R
2 48138 125
3 w13 128 H= Msn -+ Mes A - Hgh 2435 8
4 210 127 k= 1282 gpm 0.00°3845 cm-fugpm-s / RN 0.0038721 c's
s 5231 13.1 = AEM cmvs= £.203| 7€-0o ftdoy
Gage Teme Meter Water Average Calculations
Prexsure Readung Loss Water Loss
(ps1) tmum) | galions) 1gpm) (gpm) H,= MS0A tdepth to water)
b 0 SR 1082 H,= Spai2M flpu) = e
i 539.% 1.5 H= R
2 5488 93
3 550 102 H= MsOft -« mssa - 0 [LY AN
4 $00.1 103 k= 1082 gpmm ° 0007348 cm-R gpew-s / 1605 A 00019880 ¢m >
S 5798 10.2 - 49%E-03 cmis = 0.7 "odE-00 Rday
Gage Tume Meter Water Averape Calculations
Pressure Reading Loss Water Loss
1ps1) trman) | tpalions) {gpm) (gpar) H,= M%0N 1depth 10 water)
10 ] 583 1180 I, = 10 pua (231 fLpen) = 23N
1 383 2 W= W ft
2 7 o 120
1 ol § 104 H= MOf . PAEN Wi IR f
1 030 115 k= 118 gpm * 00073595 cru-f gpum-s / 1850 A 00017138 cm's
$ 0421 123 - 4T7IEQ) ems = b 44521E-00 ftday
Cupe Tune Meter Water Average Calculations
Pressure - Reading Loss Water Loss
(ps1) tmn) | (pallons) (gpm} (gpm) H,= Mof (depth 10 waten)
B 0 oo 10.30 2 H, = S pa il Rpe) = 1nsst
| X 100 H = 3 f
2 0008 102
3 (32 10.2 H= MR ¢ 1sse - 0R 1005 ft
4 587 3 10.3 k= 1030 gom © 00073545 cm-fUgpm-s / 1005 & 00047197 cm’s
< o074 102 - 472E03 emvs = ©.45191E-0v f/day
Mobveorp. Ine
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Packer Test Permeability Calculation Check

Bering Number: I8-03 Interval: 42498 JSeet
Cage Tume Meter Water Avenage Calculations
Pressure Reading Loss ‘Water Loss
{ps1) (mun) | {gallons) (gpm} (gpm) H,= 3450 ft (depth 10 water)
10 0 208 170 H,= 10 psi (231 fUper) = 2318
1 2708 28 He= 295 &
2 173 27
3 2763 28 H= uson -+ PARIE ) 295 = sigs i
4 270 27 k= 270 gpm ° 00057277 cm-R/gpwm-s * MoeS R = 00002830 cm's
S 2818 15 = 28304 cvs= 3.80837E-07 fiday
Gage Tume Meter Water Average Calculations
Pressure Reading Loss Water Loss
{ps1) (mn) | (gallons) {gpm) (gpm} H,= 3450 & (depth to water)
14 0 283 260 H, = 15 pst 231 Ripaat = Mosfi
1 280 3 Hy= 20 1
2 288 4 24
3 21 20 H= s + oSt - 201 = o0 S5 &t
4 2035 25 k= 260 gpm * 0.0057277 em-f gpe-s / oSSR = 00002218 cnu s
5 2% 23 = 224E-0 ems JOWE-DT fday
Gage Tume Meter Water Average Calculations
Pressure Reading Loss Water Loss
(psi) tmuy) | (gallons) {gpni) 1ppon) H,= MHA (depth 10 waters
20 0 3032 3 H, 20 pi2 3] fips = o2t
| 300.8 3o He= 1R
2 310 32
3 3134 34 H= MOt~ o201 - At = o0t
4 3ib7 33 k= 3o gun " 00057277 cm-R gpwne-s RO I 00002509 cm &
S 320 33 = 2SIE0icms= 340004F-0° fRiday
Cnage Tume Meter Water Averape Calculalions
Pressure Reading Loss Water Loss
Ipsi) tmwn} | rgallons) tgpm} 1gpm) H,= MSOf (depth to water)
B 0 01 29 H, = IS pat {231 Rpst) = Mos i
| 24 3 Hy= 3% f
2 e 29
1 330 3 H= Mson - 3ost - 33N = osTu N
4 ha2} 10 k= 2% gpm © 000%727" cm-Agpm-s ' ot p = 00002577 em's
p Mo R k) - 2 SBE-04 ems = 3 S2270E.07 fUday
Gage Tuue Meter Watet Average Cakeulations
Pressuse Readang Loss Waler Loss
tmni | tgalions) igpm} (gpm) H, = non (depth to watzr)
[} 38 S ’ H, = 10 pu (231 fLpwit = 310
1 240 - - e LR
2 432 28
L) Nea b H= Huson pAY N I 280 = SI80 R
4 M8 4 28 k= 158 gpm ° 00057277 cm-&'gpem-s / SI80 A = 00002691 cm's
N 300 28 = 209E-04 em's = 30791RE-07 fi'day
o 343 3¢ 28

Moheomp. Inc
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Packer Test Permeability Calculation Check

Bering Number: T8-04 Interval: 813 Seet
Gage Tune AMeter Water Avenge Calculations
Preasure Reading Loss Water Loss
{pse} tmin) | (gallons) {gpm) (gpm) H = 9.7 A~
10 0 23713 178 H,= 10 pui (231 ftipsi) = 21k
1 237 | 48 He= o ft
2 23808 47
3 23832 44 H= 75 + 2310 - ISR = 925 0t
4 2386 8 1.6 k= 378 gpm * 00073545 cm-R/gpm-s / 20258 = 00009513 envs
$ 2380 | 23
6 2394 49 = OSIE04cmis= 1.30039E-06 fday
Gage Time Meter Water Avenge Calculatioas
Pressure Reading Loss Water Loss
(ps1) tmin) | (gallons) {gpm) {gpm} H,= 75 fi*
[ 0 24202 612 H, = 15 pat 1231 fUpsi) = MoS ft
1 21420 (X He= T4as R
2 2438 ¢ ©3
2 248 [ H= ALY R MeSht - st o= o oS ft
4 2451 [ k= o.12 gpm * 0.0073545 cm-R gpar-s JoosSf =~ 0001218t cm's
§ 24% 8 s8 = 1.22E-03 cm's = 1.00519E 00 ft'day
Goge Tume Meter Water Avenge Cakulations
Proxsure Reading Loss Waler Loss
1pst) tmin) | 1galons) {gpm) (gpm) H, = oS R*
20 0 2484.2 7.9 H, = 20 pea 123 Rpwt = Jol it
I 24924 82 He= 84t
2 2500.3 70
3 2508 3 H= oS f + 2 f - RIR = 1
4 25103 8 k= T %o gpm " 00073545 cm-Rgpm-s - 4TSS R = 0001232 ems
Al 251 77 - F23EQ ems = 1.08M02E-00 ftday
Gage Tume Meter Water Average Calculations
Pressure Readng Loss Water Loss
1psty tmm) | (gallons) (gpm) igpm) Hy= Ll
18 0 2847 © 98 H, = 1S pat (231 fLpsi) = MHoS R
1 23842 72 Hy= “3f
2 %12 ?
3 2508 1 7 H= ovsft - oS - T3ifn - ¥ion
4 2578 69 k= ©.98 gpen * 0.0073%4% cm-R gpm-s / 3¥wa = 0001383" cnus
Al 2R1 0 09 - |.ASE-0N cms = 1 891 S1E-00 fvday
vage Tune Meter \Water Avetage Caiculations
Pressure Readmg Loss Water Loss
tpa1) o) | (gaBons? tgpm) (gpm) ’ H, = s R*
10 0 258 104 H,= 10 pst (231 R'puat = 3if
1 2801 7 47 H= st
2 %% 3 40
h) 2000 R 45 H= O R 4 200 . Sk o= bak AN ]
4 20082 44 k= 464 gpm * 00073548 cm-Rigpan-s / 7858 = 00012283 em's
b 26102 § = 1.23E-03 cras = 167502E-00 NVday
Nute
* = 77U idepth to watet from pround surface)
200 Rt theight 10 gauge abone ground surface)
Molyeom, Inc
Emaronmental Report Appendix F Revision 0
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Packer Test Permeability Calculation Check

Bering Number: T8-04 Interval: 24-29 See!
Gage Time Meter Water Avenge Calculations
Pressure Reading Loss Water Loss
psi} (min) | (gallons) (gpm) {gpm) H= 9.75 f*
10 0 7041 <0.1 H,= 10 paa (2.3) pa) = 230 f
1 704} 0 H= 005
2 T04.1 0
3 041 0 H= 9758 - pa R gosft - 280 ft
4 7041 0 k= 0.10 gpem = 0.0073545 cm-R/gpm-s / 3280 R = 00000224 crwv's
3 7041 0 - < 224E-05 cm/s= < 3.06516E-08 fvday
Gage Tune Meter Water Average Calculations
Pressure Reading Loss Water Loss
(ps) tmin) | tgallons} (gpm) (gpm} H,= °73 A
15 0 7039 <01 H,= 15 paa (231 fiper) = oS
| 7039 0 He= 00s ft
2 7039 0
3 5039 0 He L N S Met - oosft = 4335 R
4 “g3 o 0 k= 010 gpm * 00073515 em-Rgpm-s / L3548 - 0.0000100 crVs
$ “p3 0 0 =< | 6oE-05 cmis = - 22069E-08 f/day
Gage Tune Meter Water Avenge Calkulations
Pressure Reading Loss Water Loss
1ps1} tmmi | (gallons) igpm) (gpm! H,= 075 re
20 0 7030 -0l H, = 20 pwt (231 fipsal = W2 ft
[ 103 9 0 Hy= 00s A ’
2 703.9 0
3 7039 0 = o fl - w020 - 00s ft = 590 ft
4 7039 0 k= 010 gpem * 00073ISAS cm-A gyun-s sso0f = 00000132 em #
$ 7039 [ - < 1.32E-08 cm's = - 1 TORS2E-08 f'day
CGage Time Meter Water Average Calculations
Pressure Reading Loss Water Loss
tpsid tmind | (galions) {gpm) {gpm) H,- 7S fi=
13 0 703.9 <01 H, = 15 paa (231 fepet) = Jes
\ T03 0 [ H, = 005 R
2 03 9 0
L) ~03 9 0 H= AL R MoSfht - oosf = 4135 R
4 030 0 k= 0.10 gpen * 00073MS cm-Rgpm-s / JISR = 00000100 cui 5
N 03 e 0 -~ | oGE-0S em's =~ 2 2009E-08 f'day
Gags Tunz Meter Water Average Calculations
Pressuts Reading Loss Water Loss
s} 1ot | (gallons) (gpm} (gpm) H,= a7s A
10 0 “03 0 -0l e H,= 10 pea (231 fLpsi) = BIAR
| ~01 v 0 He= 00s ft
2 “p1 o 0
3 <030 0 H= 975K 4+ a1 - 00Sft = 3280 1t
4 “p1 9 0 k= 0.10 gpm 00073545 cm-Rigpm-s / 3280R = 00000224 cmv's
b ~0) @ [ =< 124E-05 cms = < 3 06316E-08 ft'day
Note
* = = =4 i tdepth to water fom ground surface)
200 ft (heght 10 gaugs above ground surface)
Molyeorp, Inc
Emaroamenta] Report Appendix F Revision 0
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Packer Test Permeability Calculation Check

Boriag Number: T8.04 Interval: 30-35 Jee!
Gage Tume Meter Water Average Calculations
Pressure Reading Loss Waler Loss
1psii imin) | tgallons) (gpm) (gpm) H,= 975 &°
10 0 7033 <0.1 H,= 10 pei (231 fupst) = PERN ]
i 7033 4 He= 0.05 ft
2 703.3 0
3 7033 0 H= 9750 ¢ IR 00S R = 3180 1t
4 7033 0 k= 0.10 gpem * 0.0073545 cm-R/gper-s / N - 0.0000224 cms
S 7033 0 - < 2UEQS emvs = < 306%16E-08 f/day
Gage Tume Meter Water Average Caiculations
Pressure Reading Loss Water Loss
(ps1) (min) | (gallons) (gpm} (gpm} H,= 975 f°
1 0 7033 <0.1 H, = 15 pet (231 Ropaa) = Mot
] 7033 0 H= 005 ft
2 7033 0
3 7033 0 H= ersf - MoSft - costh = ISR
1 7033 0 k= 010 gpew © 00073545 cm-fL gpme-s / HASK = 00000100 cm's
< 703.3 0 = 1 00E-05 cm's = 2 2009E-08 ftday
Ciage Tume Meter Water Average Calcutations
Pressure Reading Loss Water Loss
tpsi) tgallons) igpm) tgpm) H,= eTs f*
20 7033 <01 H, = 20 pea 12 M fpsil = 0.1 i
7033 0 He= oos fi
7033 0
7033 0 "= 0TS Rt~ do2f0 - 00%A = ssoo
7033 0 k= 010 gpm * 00073548 cm-QLgpm-s / ssu ft = 00000132 cmv's
7033 0 - 13E05 emvs = | "98S2F.-08 fiday
Viage Tume Meter Water Average Calculations
Presure Reading Laoas Water Loss
(pand (min) sgalions) Igpm) igpm) He= 93s fis
14 0 7034 -0t H, = 1S pu23tfipsn = 3toS ft
i 7034 [ He= 00s
2 034 0
3 D} 4 0 H= O°S ft - MoSfl - 00SR = AR
4 03 4 0 k= 0.10 gpen * 000734 cm-NLgpew-s / EXRAN B 00000100 cm s
] <034 0 - 1.00E-08 ¢m's = 2.2009E-08 R'day
Cage Tume Meter Water Average Calculationt
Pressuse Reading Loss Water Loss
Ip~t) (ount | 1galions) (gpm) (gpm) H,= a7
10 0 703 4 01 ’ H, = 10 pet (2 31 frpear = BIA
| “03 4 Y He= 00s
2 03 3 0
1 703 4 0 H= LAl B4 B3I - oos = 3280 f
4 T034 0 k= 0.10 gpm * 00073548 cm-A'gpm-s 32808 = 00000224 cmvs
bl "1 4 0 =< 224E05 envs = < 3 00816E-08 N day
Note
® 2 7§ i (depth to water rom ground surface)
200 ft thowght to pauge above ground surface)
Molyeorp. Inc
Emuonmental Report Appendus F Revmon 0
©7S01-04-C Page 14017 119
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Packer Test Permeability Calculation Check

Boring Number: T8.05 Interval: 14 Jeet
Gage Tune Meter Water Avenage Calculations
Pressure Reading Loss Waler Loss
tpsi) tmn) |  (gallons) (gpm) {gpm) H,= 600 ft**
10 0 2753 9.64 H,= 10 pei (2.31 frpsi) = PR
1 2764 06 9.0 He= 21t
2 27744 o8
3 2784 96 He= 600 + PARI 21R = 7000
4 217930 9.6 k= 964 gpm 00073543 cm-Rigpm-s / 700k = 0.0101282 cvis
bl 18032 96 = 1.01E-02 crivs = 1 3R454E-05 Wday
Gage Tune Meter Water Average Calculations
Pressure Reading Loss Waler Loss
(ps1) tmin) | (gallons) (gpm) (gpm) H, = 600 ft*°
18 0 2903 % 890 H,= 15 pea 1231 Apsi) = Jos
] 20125 <@ Hy= 1851
2 2021 4 39
3 20303 89 H= 600 R - Mot - 185t = 2ISHR
4 20392 89 k= 8% gpm * 00073845 cm-{Lgpm-s / 22150 = 0.0029780 cm s
Al 1948 3 9.1 = 29°E-03 ems = 400087E-O0 A'day
Gage Tune Meter Water Average Calculations
Pressure Reading Loss Water Loss
tps1) (mn} | 1gallons) (gpm) (gpm) Hy= 000 ft=°
20 0 20§70 [E] H, = 20 pee 1231 R puid = o2 ft
1 29738 99 He= 2R
2 29774 Gp
3 29871 97 H= o0 ft + 28 - 2:BR = man
4 2009 O a8 k= 278 gpem * 00073548 cm-Rrgpm-s / WLR - 00024448 cm 3
$ 3000 8 99 = 244E-03 cmis = 3 M2M2E-00 f'day
Gage Tune Meter Water Average Calculations
Pressure Reading Loss Waler Loss
ips1) (mun) | igallons) (gpm) (gpm) H,= 5.00 fte°
15 0 30153 812 H, = 1S pe 1231 Rops) = MeS R
[} 2023 8 8.2 He= 142 8
2 M3 7 8.2
3 3039 8 8 H= e00 Rt + Hos ft - 12 n = RN
4 30478 8 k= 812 gpm * 00073545 cm-A gpe-s 458 = 00022878 ¢cm s
s 589 81 - 2.20E-03 cms = 3 08o43E-00 ft day
Gage Tune \Meter Water Avenage Calkulalions
Pressure Readmg Loss Water Loss
ipu) tmund | 1gallons) gpm} 1gpm) H,= 000 ft=~
10 0 002 8 © o0 4 H, = 10 psa (231 Rpst) = pEAN
[ a0 § 67 He= (3]
2 Mo} o7
hl MO8 o o4 H= 600 ft + 1 - BSft =~ 2030 #t
4 308 | [2) k= 600 gpem * 0.0073545 cm-fL gpme-s / 20308 =~ 0002311 cmv's
M 3008 B o7 = 239E-03 covs = 3.26869E-00 fUday
Note

= = 400 fi 1depth to watet from ground surface)
200 ft (heipht 10 pauge above ground surface)

Mohveorp, Inc

£nvronsmental Report

©780l-04.C
.
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Packer Test Permeability Calculation Check

Bering Number: 7B-05 interval: 14-19 Jeer
Gage Tume Meter Water Average Calkculations
Pressure Reading Loss Water Loss
tpsy) (mn} | (gallons) (gpm) (gpm) Hy= ©.00 fi="
0 0 20342 <0.1 H,= 10 poa (231 fpsi) = pAR N
1 26342 4 Hy= 00S ft
2 26342 [4
3 26342 0 H= 600 Rt + 218 - 00sSf = mos 8
4 20342 0 k= 0.10 gpem * 0.007354% cm-f/gpm-s / 2058 = 0.0000253 crv's
s 26342 0 - 253E05 cnvs= < J4S083E-08 fday
Gage Tume Meter Water Avenage Calculations
Pressure Reading Loss Water Loss
{psi) tmin) | (gallons) (gpm) (gpm)} H,= 6.00 ft=°
3] 0 20342 <0.1 H= 18 pai (2.3 frpes) = Mos
1 2042 0 Hi= 008 ft
1 20342 0
3 203 2 0 H= 000 fl - Mosft - o00sft = 4000 #
4 20342 0 k= 010 gprm © 00073538 cm-R gpem-s / 00 = 0.0000181 em's
S 20342 0 - 18lE-0S ems= - 2 4702RE-08 ft day
Cage Tune Meter Water Average Cakulations
Pressure Reading Loss Water Loss
tnun) | «gallons) {(gpr) tgpm) 000 fi=°
0 2018 4 462 20 psti2 3 pm) = do2 ft
| 20428 44 480 f
2 20472 43
K 2082 47 H= 000 fl - do2f - ELLR s RIS |
4 o500 4.0 k= 402 gpm ° 00073845 cm-R gpms / TR - 00007182 ¢m s
s 2001 & 40 = TISCO0d cus = 9 81783E-07 f'day
Giage Tune Meter Water Avetage
Pressure Readmg Loss Water Loss
(ps1} i | 1gallons) (gpm) 1gpm) 00 fi="
N 0 737 420 15 psi 2 M fopw) = Mos
1 W77 R 41 R}
2 2082 42
K] 20801 4 H= o001 -« eSSt - 420 = oSt
1 20%0 0 43 k= 420 gun * 00073545 cm-R gpm-s ¢ JodS R = 0 DOORWIS cm s
< 2008 44 - 8.00E-09 cm's = 1 17SE-O0 fV'day
Cage Tune Metet Water Averape Calculations
Prassure Reading Loss Water Loss
pay (man) (gallons) tgpm! 1gpm b H,= .00 f="
10 0 2008 IR H, = 10 paa 12.31 pa) = 231 f
| I00R b1 H,= ran
2 2703 ¢ bl
1 27001 28 H= o000 R - 231t - 29f = 2609 0t
4 2700 ¢ 28 k= 282 gpm ¢ 0007348 cm-fgpm-s / 2009 A = 00007771 emvs
< 2721 3 = 17704 crvs = 106225E-00 fiday
“* =100 ft (depth to water from ground surface)
200 ft (height to gauge above ground surface)
Appendix F Revivion 0
Page loof 17 1@
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APPENDIX G

NATIONAL CLIMATIC DATA
CENTER DATA




NORMALS, MEANS, AND EXTREMES
LONGITUDE: 80 13 W

LATITUDE: 40 30 N

TEMPERATURE F:
Normals
-Daily Maximum
-Daily Minimum
-Monthly
Extremes
-Record Highest
-Year
-Record Lowest
-Year
NORMAIL DEGREE DAYS:
Heating (base 65 F)
Cooling (base 65 F)

42

42

% OF POSSIBLE SUNSHINEA2
MEAN SKY COVER(tenths)

Sunrise - Sunset
MEAN NUMBER OF DAYS:
Sunrise to Sunset
-Clear
~-partly Cloudy
~-Cloudy
Precipitation
.01 inches or more

42

Snow,lce Pellets, Hail

1.0 inches or more
Thunderstorms

Heavy Fog Visibility

1/4 mile or less
Temperature F
-Maximum
90 and above
32 and below
-Minimum
32 and below
0 and below

AV. STATION PRES. (mb) 22
RELATIVE HUMIDITY (%)

Hour 01 34
Hour 07 (Local Time) 34
Hour 13 34
Hour 19 34

PRECIPITATION (ins):
Water Equivalent
-Normal

JAN

33.7
18.5§
26.1

69
1985
-22
1994
1206

32

FEB

36.9
20.3
28.7

69
1954
-12
1979
1016

37

PITTSBURGH, GRTR. PITT. AIRPORT, PENNSYLVANIA

MAR

49.0
29.8
39.4

82
1986
-1
1980
794

43

3.41

APR

60.3
38.8
49.6

971.

ELEVATION: FT. GRND

MAY

70.6
48.4
59.5

91
1987

1970
214

44
50

1137 BARO

JUN

70.9
56.9
67.9

98
1988
34
1972

36
123
56

6.5

[
-
NwO Y

1213 TIME ZONE: EASTERN WBAN:

JUL

82.6
61.6
72.1

103
1988
42
1963

6
227
57

6.4

[
[
® 0w

[
=]
-]

[=]
v o

AUG

80.8
60.2
70.5

100
1988

1982
14

184
55

974.6

SEP

74.3
53.5
63.9

97
1954
n
1959
100

55

875.

oCcT

62.5
42.3
52.4

87
1959

1965

400

NOV

50.4
33.1
42.3

82
1961
-1
1958

681

94823
DEC

308.6
24.4
31.5

74
1982
-12
1989
1039

29

YEAR

59.9
40.7
50.3
103
JUL 1988
~22
JAN 1994

5968

58.5
103.6
203.2
153.3

12.9
35.4

17.6

121.7

973.4

36.85



-Maximum Monthly
-Year
-Minimum Monthly
-Year
-Maximum in 24 hrs
-Year

Snow,Ice Pellets, Hail
-Maximum Monthly
-Year
-Maximum in 24 hrs
-Year

WIND:

Mean Speed (mph)
Prevailing Direction
through 1963
Fastest Obs. 1 Min.

-pDirection (!!)

-Speed (mph)
-Year
Peak Gust
-Direction (!!)
-Speed (mph)
-Date

42

42

42

42

42

42

6.25
1978
0.77
1981
1.69
1986

40.2
1978
14.0
1966
10.6
WsH
23
1978

51
1992

5.98
1956
0.51
1969
2.30
1975

24.2
1972
12.3
1960
10.5

WsW

6.10
1967
1.14
1969
2.00
1964

3.1
1993
23.8
1993
10.7
WSW
25
1954

60
1985

7.61
1964
0.48
1971
2.15
1964

8.1
19687

19&7
10.3
wsw
27
1974

60
1991

6.56
1969
1.21
1965

1971

23

1988

61
1968

10.29
1989
0.64
1992
2.96
1987
1990

1990

wsw

27

1957

53
1994

8.71
1992
1.62
1989
2.97
1971
1991

1991

WSW

25

1956

e3
1992

7.86
1987
0.78
1957
3.06
1956
1994

1994

WSW

1963

56
1986

6.00
1990
0.28
1985
2.59
1990
1989

1985

WswW

26

1990

48
1990

8.20
1954
0.16
1963

1954

25
1986
SW

49
1990

11.08
1985
0.90
1976
1.97
19685

11.0
1958

10.5
1958

WSW

29

1969

62
1992

8.51
1990
0.40
1955
2.76
1990

21.2
1974
12.5
1974
10.3
WSW
23
1968

L1
1990

11.05
NOV 1985
0.16

OCT 1963
3.56

OCT 1954

40.2
JAN 1978

23.8
MAR 1993

26

FEB 1967

83
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 2.22 236.38
1968 2.83 0.79 4.53 2.33 6.36 2.38 2.36 3.97 3.08 2.13 2.07 3.24 236.07
1969 2.02 0.51 1.14 2.9 1.89 .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
1971 2.29 4.04 3.20 0.48 3.97 .41 6.82 1.23 3.86 0.84 1.94 3.24 33.22

3
4.61 3.99 1.55 2.77
1
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
3
5
4
3

.80 2.64 3.29 37.88

1973 2.03 1.80 3.86 4.69 5.87 .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 .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 .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 .7 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 4.680 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
19681 0.77 4.20 2.12 4.92 2.04 8.20 3.82 0.98 4.13 1.82 1.50 3.00 237.50
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 41.141
19684 1.40 2.0% 2.32 3.72 5.22 1.98 3.01 5.15 0.84 3.45 3.14 3.04 235.32
1965 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
19686 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 23%9.20
19688 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. 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 1.08 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 2.83 236.65

1993 2.99 2.92 4.14 3.66 2.85 3.35 2.88 2.44 3.87 2.717 4.30 2.12 38.26

1994 3.9%0 2.13 5.00 3.72 2.54 2.91 3.27 7.7% 3.59 o0.e8 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) PITTSBURGH, GRTR. PITT. AIRPORT, PENNSYLVANIA

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT NOV DEC ANNUAL
1965 28.2 20.4 35.2 49.0 65.9 66.9 69.9 69.1 64.7 48.1 41.3 37.5 50.4
1966 23.1 30.3 40.9 47.9 56.1 70.4 75.6 71.1 61.3 50.8 42.8 31.4 50.1
1967 32.3 25.6 40.2 52.2 54.3 73.0 71.5 60.8 61.1 52.5 36.8 34.8 50.3
1968 23.4 22.2 40.4 51.2 54.7 66.9 72.4 71.8 64.8 52.2 4.3 27.6 49.1
1969 26.7 29.5 34.3 51.7 60.2 69.3 72.7 69.7 63.0 52.9 39.2 26.7 49.7
1970 20.7 27.7 35.5 52.5 63.9 68.2 71.6 71.6 67.0 54.9 42.2 32.1 $0.7
1971 23.7 30.4 34.3 46.0 56.6 71.4 70.2 69.6 68.5 59.5 40.4 308.0 50.8
1972 29.6 26.5 36.4 48.5 61.8 63.8 7.2 70.6 65.3 490.4 39.3 37.2 49.9
1973 29.7 28.8 48.3 49.3 56.4 70.9 73.2 73.2 66.5 56.1 44.1 33.3 52.5
1974 34.0 29.9 41.2 51.8 %6.3 65.2 73.1 72.8 62.2 52.4 43.9 32.8 51.4
1975 32.6 32.1 36.3 44.3 63.0 67.8 72.8 73.0 58.8 53.3 46.3 32.9 51.1
1976 23.8 37.2 45.2 50.6 55.6 68.4 67.4 65.3 59.9 45.9 33.1 23.9 40.0
1977 11.4 26.9 43.7 50.8 63.0 63.9 71.8 68.1 64.7 50.5 45.6 31.1 49.3
1978 22.6 20.9 36.9 51.0 60.2 69.4 73.0 71.4 66.2 49.1 43.0 32.7 49.7
1979 21.4 18.0 43.1 49.7 59.1 67.7 70.3 69.6 63.4 50.9 44.7 34.6 49.4
1980 26.9 24.2 35.6 48.1 60.3 66.2 75.0 74.5 67.1 49.9% 38.6 28.6 49.5
19681 20.5 31.4 35.6 51.9 58.4 69.8 72.1 69.7 61.9 49.4 40.3 29.4 49.1
1982 20.9 20.4 38.4 45.3 64.7 63.7 72.4 68.2 63.4 54 .4 44.7 39.9 50.4
1983 30.0 32.6 40.7 47.1 55.8 67.8 73.0 72.8 64.4 53.0 43.5 25.4 50.5
19984 23.2 36.4 32.2 49.2 55.3 69.7 68.5 70.8 61.4 58.3 40.2 39.3 50.4
1985 22.1 27.7 42.1 85.0 60.6 64.2 70.5 69.6 65.3 55.2 47.1 27.4 50.6
1986 28.3 31.3 41.1 53.1 62.0 68.3 73.3 68,6 66.6 54.2 40.4 33.1 51.7
1987 28.0 32.6 41.9 50.0 63.0 70.9 15.7 71.8 65.1 47.8 46.2 35.1 52.3
1968 26.6 29.0 39.3 49 .4 61.4 68.5 76.9 75.1 63.5 46.6 4%.2 31.9 51.0
1989 35.5 27.8 41.1 47.0 58.0 69.0 74.1 71.6 64.8 53.3 40.6 19.2 50.2
1990 36.8 36.9 44.0 51.3 57.7 68.3 7.7 70.5 63.7 55.0 45.5 38.0 53.3
1991 29.7 35.4 43.0 54.5 68.7 72.6 75.4 74.4 64.6 85.7 41.6 35.3 54.2
1992 30.5 34.3 as.e 51.3 59.1 66.0 72.4 67.9 63.7 50.1 42.9 33.9 50.9
1993 35.1 27.8 37.6 50.0 61.9 698.9 75.7 75.4 63.3 51.7 43.0 31.7 51.8
1994 21.1 29.5 37.0 53.9 56.7 72.9 74.5 70.0 63.8 53.4 47.7 30.2 51.6
Record
Mean 29.9%9 31.1 39.9 51.0 61.7 70.1 74.3 72.8% 66.2 54.7 43.1 33.3 52.3
Max 37.5 39.3 49.0 61.1 72.3 80.4 84.3 82.4 76.3 64.4 50.9 40.3 61.5
Min 22.3 22.9 30.8 40.8 51.1 59.8 64.2 62.5 56.1 44.9 35.3 26.3 43.1



PENNSYLVANIA

TOTAL
48.0

GRTR. PITT. AIRPORT,
JUN
0.0

be
£a
- o~
853
m
0
[
B
R
Pm
©
()
™
v

24.

DEC

NOV

SEP
0.0

AuG
0.0

SNOWFALL (inches)
SEASON JUL
0.0

1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72

59.6

20

21

0
0
0
0o
0
o
0

50.5

30.4

70.7

12 13.0 16
20

20.6
10

59.9

16.8

12.1

.0
.0

51.9

26.3

1972-73
1973-74

0.0

0
]

58.7

10

21

1974-75

.0
0.0

1975-76
1976-717

49.6
62
40

0.0
0.0

1977-78
1978-79

13

24.1

0.0

1979-80
19980-681
1981-82

48.0

11

12

0.0
0.0
0.0

45.1

11.5

30.1

1982-83
1983-84

49.2

10.8 11.4 10

10.5

0.0
0.0
0.0

36.4

19084-85

46.3

12

11

15.3

19685-86
1996-87
1987-88

35.1

o

21.7
28

0.0

1988-89
1989-90
1990-91

17.2
33

]

1991-92
1992-93
1993-94

72

34

18
11

0.0
0

76

13

3o

10

0.0

1994-95
Record
Mean

43



REFERENCE NOTES
GENERAL
T - TRACE AMOUNT.
BLANK ENTRIES DENOTE MISSING/UNREPORTED DATA.
# INDICATES A STATION OR INSTRUMENT RELOCATION.
SEE STATION LOCATION TABLE ON PAGE €.

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 1S 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 TRUR NORTH. "00" INDICATES CALM.
RESULTANT DIRECTIONS ARE GIVEN TO WHOLE DEGREES.
BOLD VALUES INDICATE EXTREME VALUES WHICH OCCURRED
AFTER THE ASOS SYSTEM WAS COMMISSIONED.

PAGE 4B

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 I8 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 1978 DUE TO INTERMITTENT
INSTRUMENT MALFUNCTION.
PAGES 4A, 4B, 6A
RECORD MEANS ARE THROUGH THE CURRENT YEAR,
BEGINNING IN 1875 FOR TEMPERATURE
1872 FOR PRECIPITATION
1953 FOR SNOWFALL



APPENDIX H

SOUND PRESSURE LEVEL
TESTING RESULTS




File Name......... BIN3

Test Location..... Moly Corp .

Employee Name.. ... 011§ G lanve sk

Employee Number... '

Department........

Comment Field 1...10124 /357¢

Comment Field 2... /ffar# e Fenes

Numeric Code #1... #2... #3... #4...

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. .o eroneenn 69.8dB

SEL. ...+ 114.2dB

LmaX. .. oo eewaess 97.6dB ON 2/27/97 AT B:22:26
D8+ ) 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%

8 HR PROJ. DOSE (40d4B CUTOFF) .. 0.93%

8 HR DOSE (40dB CUTOFF) ........ 0.93%

8 HR PROJ. DOSE (40dB CUTOFF) .. 0.93%

#5...



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS:
PERIOD LENGTH:

TIME HISTORY CUTOFF:
Ln(l):

DATE:

-
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Sn bbb d WL W WWWWWWWN BN NNUNRNNNNRNHERERERERRS
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1

8:
8:
8:
8

8
8:

8
8

8:

8

8:
8:
8:
8:
8:
8

8:
8:

8

8
8
8
8
8
8
8
8
8
8
8
8
8
8:
8
8
8
8
8
8
8
9
9
9
9
9
9

0.0%

2/27/97

TIME
20:
21:
22
123
124
25:
126
:27:
28
:29:
30:
31:
32:
33:
34
:35:
36:
37:
:38
:39:
:40:
:41:
142
:43:
:44:
: 45
146
:47:
:48:
:49:
:50:
:51:
52:
:53
:54
:55:
:56:
:57:
: 58
:59:
:00:
: 01
:02
:03:
:04:
:05:

31
31

:31
:31
:31

31

:31

31

:31

31
31
31
31
31

:31

31
31
31

:31

31
31
31

:31

31
31

:31

31
31
31
31
31
31
31

231
: 31

31
31
31

:31

31
31

: 31
:31

31
31
31

MODE:
0:01:00

40dB

99.9%

Lav
80.
81.
70.
67.
66.
69.
66.
68.
67.
70.
63.
67.
67.
70.
69.
66 .
69.
70.
66.
67.
69.
67.
67.
69.
66.
66.
67.
68.
67.
68.
70.
68.
68.
65.
70.
68.
68.
67.
69.
66.
65.
65.
€65.
67.
68B.
66.
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CONTINUOUS
Lmx Lpk
96.6 115.0
97.6 112.6
78.6 115.2
71.5 109.9
73.6 113.9
74 .4 111.9
74.0 UNR
76.9 UNR
72.7 114.2
73.9 112.6
70.6 UNR
70.6 108.4
75.3 116.4
74.3 113.0
73.0 114.4
70.7 UNR
77.8 115.9
79.1 120.3
70.6 110.8
71.9 109.9
72.6 113.9
71.2 114.4
71.8 UNR
72.6 111.9
72.5 109.9
69.4 118.7
72.1 110.4
72.7 113.6
70.7 110.4
73.6 117.4
75.0 114.4
74.2 115.2
71.9 110.8
72.6 111.2
76 .0 117.8
70.5 108.4
71.7 109.4
73.9 113.9
73.6 114.2
72.9 112.3
70.5 UNR
70.3 107.9
70.7 107.9
71.8 108.4
75.6 117.0
71.3 114.7

Ll
76
78
73
69
68
72
70
72
70
72
65
69
70
72
72
68
72
73
69
70
71
70
69
7
68
68
€9
70
69
71
72
70
70
68
73
69
70
70
71
68
68
68
67
69
71
63

L2
61
65
60
61
60
63
58
61
60
63
58
64
62
61
64
63
60
63
60
60
65
62
62
63
62
62
59
62
61
63
66
61
62
61
62
64
61
60
64
62
60
60
58
63
64
61



47
48
49
S0
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
BO
81
82
83
84
B85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

0 v
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10:
10:
10:
10:

:06:
;07
:08
:09:
:10:
:11:
:12:
:13:
:14:
:15:
:16
:17:
:18:
:19:
:20:
:21:
122
:23
124
:25:
:26
:27:
:28:
:29:
:30:
:31:
:32:
:33:
:34
:35:
:36:
:37:
:38:
:39:
:40:
141
1 42:
:43:
:44:
:45:
:46
:47
:48:
:49:
:50
:S1:
:52:
:53
:54
:55:
:56:
:57:
:58:
:59:
00:
01:
02:
03:

31
31

:31

31
31
31
31
31
31
31

:31

31
31
31
31
31

:31
:31
: 31

31

131

31
31
31
31
31
31
31

:31

31
31
31
31
31
31

:31

31
31
31
31

:31
:31

31
31

:31

31
31

:31
: 31

31
31
31
31
31
31
31
31
31

65.
66 .
66 .
66.
66.
68.
68.
66.
68.
67.
66 .
67.
66.
67.
65.
65.
70.
74.
70.
71.
73.
74 .
71.
72.
70.
71.
69.
66 .
74.
72.
69.
69.
67.
67.
67.
69.
66.
69.
66.
64 .
70.
66 .
67.
67.
67.
69.
67.
67.
66 .
67.
70.
69.
68.
68.
69.
69.
70.
68.

69.
69.
73.
73.
70.
73.
72.
73.
75.
74.
72.
71.
71.
72.
69.
69.
8.
87.
78.
74 .
BO.
87.
79.
84.
77.
75.
78.
75.
82.
78.
76 .
72.
71.
72.
72.
77.
70.
74.
72.
70.
79.
71.
72.
72.
75.
73.
71.
75.
73.
73.
77.
77.
71.
80O.
76.
73.
80.
71.

109.0
107.9

113.
109.
113.
110.
113.
112.
110.
110.
112.
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111.6
109.9

110.
1189.
118.
112.
1l6.
117.
123.
119.
118.
115.
112.
110.
122.
119.
118.
112.
109.
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115.
113.
111.
109.
110.
109.
117.
115.
118.
111.
116.
111.
114.
111.
112.
116.
118.
116.
1089.
121.
119.
111.
110.
112.
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67
68
70
69
69
70
71
69
70
70
69
69
68
70
67
68
72
76
74
73
76
17
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
71

60
60
60
60
60
63
63
62
62
60
60
62
60
63
62
58
61
64
62
68
67
62
63
66
64
65
65
62
67
64
62
65
60
63
62
63
61
66
61
60
63
60
61
61
60
62
62
59
61
59
62
63
64
60
61
61
64
64



105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
158
160
161
162

10:
10:
10:
10:
10:
10:
10:
10:
10:

10

10

10

10:
10:
10:
10:
10:
10:

10

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

10

10:

10
10

10:
10:
10:
10:
10:
10:
10:
10:
10:
11:
11:

04:
05:
06:
07:
08:
09:
10:
11:
12:
:13:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

14

bY:]

19

22

26

32

56

58

31
31
31
31
31
31
31
31
31
31

:31
15:
16:
17:

31
31
31

:31
131
20:
21:

31
31

:31
23:
24:
:25:
10:
10:

31
31
31

:31
27:
:28:
29:
30:
31:

31
31
31
31
31

:31
33:
34:
:35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46 :
:47:
48:
:49:
:50:
51:
52:
53:
54:
55:
: 31
57:
: 31
59:
00:
01l:

31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31

31

31

31
31

69.
69.
70.
68.
69.
68.
68.
69.
67.
66.
65.
65.
63.
69.
68.
67.
68.
68.
68.
67.
68.
67.
67.
67.
66.
66.
67.
67.
66 .
65.
67.
65.
63.
67.
61.
65.
67.
66.
68.
64.
66.
66 .
64.
67.
64.
65.
67.
61.
67.
66.
68.
65.
65.
67.
64.
69.
65.
64.

77.
71.
BO.
73.
75.
74 .
75.
73.
72.
73.
68.
69.
68.
79.
73.
71.
76.
73.
73.
71.
72.
71.
71.
71.
70.
71.
70.
72.
71.
69.
75.
71.
68.
71.
66.
70.
72.
72.
70.
69.
71.
72.
69.
73.
70.
71.
70.
66.
70.
73.
71.
70.
70.
71.
69.
77.
69.
69.
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[
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73
70
74
70
72
70
71
70
69
69
67
67
65
70
71
70
70
71
70
69
71
69
70
€9
68
69
69
69
69
67
71
67
67
70
63
67
69
69
69
67
70
69
66
70
67
69
69
63
69
69
70
68
69
70
67
72
67
67

63
65
64
62
63
63
64
63
62
59
61
62
58
61
60
61
61
64
63
61
61
64
63
62
62
61
62
63
61
61
61
60
S8
60
55
59
58
59
63
61
61
59
60
62
59
60
62
57
58
58
62
59
59
60
58
61
589
60



163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

11:
11:
11:
11:
11:
11:
11:
:09
10:
11:
12:
13:

11

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

11
11

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

11

11:

02:
03:
04:
05:

06

14

28

44
45
46

47:
48B:
:31

49

50:
51:
52:
53:
:31
55:
:31

54

56

57:
:58:
: 31

59

31
31
31
31

:31
07:
08:
:31

31
31

31
31
31
31

131
15:
16:
17:
18:
19:
20:
21:
22:
23:
124
:25:
26:
27:

31
31
31
31
31
31
31
31
31

:31

31
31
31

:31
29:
30:
31:
32:
33:
34:
35:
36:
37:
38B:
39:
40:
41:
42:
43:
: 31
: 31
: 31

31
31
31
31
31
31
31
31
31
31
31
31
31
31
31

31
31

31
31
31
31

31

31
31

66 .
64.
64.
65.
68.
67.
66.
64.
61.
65.
68.
67.
65.
65.
65.
67.
68.
65.
66.
62.
68.
66 .
67.
66.
68.
69.
67.
65.
68.
69.
68.
65.
66 .
68.
67.
69.
68.
66.
66 .
68.
65.
69.
70.
70.
68.
73.
73.
69.
69.
69.
71.
75.
72.
69.
66.
65.
70.
68.

No4mo~ow~lw\o\owwwwwmpobwom»—owqwmmt—tmwwmmp—*mm_mhwwr—*b—‘qoww-bom\lmm\oq\u

70.
69.
70.
70.
74.
72.
68.
67.
65.
70.
72.
72.
69.
68.
70.
70.
71.
69.
71.
66.
71.
74.
74.
72.
75.
76.
73.
70.
75.
75.
74 .
69.
70.
74 .
71.
77.
74.
73.
72.
71.
70
78.
80.
73.
76.
B2.
81.
78.
78.
78.
BO.
80.
80.
76.
71.
69.
77.
72.
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69
67
€7
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
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S8
59
60
61
60
60
58
57
57
63
59
61
60
60
63
64
61
59
56
65
61
63
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62
58
62
61
63
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61
61
62
62
62
62
63
60
59
61
60
63
62
64
63
65
68
64
63
63
63
67
65
63
62
62
63
63



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
258
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

12
12

12:
12:
12:
12:

12

12:
12:
12:
12:
12:
12:
12:
12:
12:
12:

12

12:
:19
20:
21:
22:
:23
24:
:25:
26:
27:
28:
29:
:30:
:31:
:32:
33:
:31
35:
:36
:37:
38:
39:
40:
:41:
142
:43:
44:
45:
46:
47:
48:
49:
:50:
51:
:52:
:53:
54:
55:
:31

12

12:
12:
12:

12

12:

12

12:
12:
12:
12:

12
12
12

12:
12:
12:

12
12

12:
12:
12:

12
12
12

12:
12:
12:
12:
12:
12:

12

12:

12
12

12:
12:
12:
:57:

12

:00:
:01:
02:
: 31
:31
05:
:06:
07:
08:
09:
10:
11:
12:
13:
14:
15:
16:
117
18:
:31

03
04

34

56

31
31
31

31
31
31
31
31
31
31
31
31
31
31
31
31
31

31
31
31

:31

31
31
31
31
31
31
31
31
31
31

31

: 31

31
31
DS
31
31
31
31
3
31
31
31
31
31
31
31
31
31
31
31

31

69.
72.
70.
69.
67.
68.
70.
73.
74.
68.
68.
68.
67.
64 .
66 .
65.
65.
66.
71.
67.
67.
70.
63.
72.
70.
70.
66 .
77.
67.
64.
65.
65.
64.
70.
73.
69.
66.
63.
65.
72.
68.
69.
75.
72.
71.
74.
69.
76 .
15.
73.
72.
70.
74.
67.
69.
68.
69.
73.
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79.
83.
78.
75.
73.
75.
79.
80.
83.
76.
77.
77.
72.
70.
72.
68.
69.
72.
78.
75.
72.
79.
68.
80.
80.
81.
71.
86.
77.
69.
72.
69.
68.
76.
78.
77.
71.
67.
68.
B0.
74.
77.
84.
82.
80.
84.
77.
85.
83.
B2.
79.
8l.
86.
78.
5.
79.
79.
84.
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122.
125.
122.
116,
113.
114.
118.
123.
121.
120.
119.
116.
115.
111.
109.
109.
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113.3
118.0
116.2
117.2
121.2
111.9
118.2
116.2
119.3
110.8
124 .4
115.0
114.4
114.2
110.8

117.
117.
118.
118.
110.
108.
120.
114.
116.
123.
120.
120.
121.
119.
123
121.
120.
122.
120.
125.
112.
117.
118.
120.
124.
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71
74
73
72
69
71
74
77
76
70
70
70
70
67
69
67
68
69
74
70
69
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-- AMPLITUDE DISTRIBUTION REPORT

TOTAL SAMPLES = 460315

dB SAMPLES % OF TOTAL
55 1 0.00
56 47 0.01
57 454 0.10
58 1075 + 0.23
59 2990 * 0.65
60 8625 ** 1.87
61 15608 *** 3.39
62 27072 *hrkww 5.88
63 38094 wxwwkdhn 8.28
64 45582 *wkkkhkkhd 9.90
[3) 48180 *wkkkhkhwk 10.47
66 51168 **kkwkhdkdhhd 11.12
67 49656 *wkhdhkhrkhk 10.79
68 44297 whrhkkhkhk 9.62
69 36055 drodeddrodkdoh W 7‘83
70 27303 whkkhd 5.93
71 18023 *w#* 3.92
72 12524 **« 2.72
73 8610 *»* 1.87
74 6280 * 1.36
75 4945 * 1.07
76 3749 * 0.81
77 2908 * 0.63
78 2158 + 0.47
79 1543 + 0.34
:10] 1090 + 0.24
Bl 800 + 0.17
82 520 + 0.11
83 321 0.07
84 210 0.05
85 114 0.02
86 77 0.02
87 45 ’ 0.01
g8 43 0.01
B9 38 0.01
g0 26 0.01
91 27 0.01
92 15 0.00
93 6 0.00
94 10 0.00
95 12 0.00
96 11 0.00
97 3 0.00



Ln( 0.
Ln(10.
Ln(s50.
Ln(99.

Leg
Ldod
Losha
Leg(6)

0)
0)
0)
9)

97dB
72dB
66dB
57dB

NO
CUTOFF

69.3dB
68.4dB
68.0dB
67.7d4B

40.0dB
CUTOFF

69.3dB
68.4dB
68.0dB
67.7d4B

40.04B
CUTOFF

69.3dB
68.4dB
68.0dB
67.7dB



File Name......... BIN4

Test Location..... Moly Corp .
Employee Name..... & fﬁj Hud ancess b
Employee Number...
Department........ ,

Comment Field 1...12667 /343
Comment Field 2...

Numeric Code #1... #2... #3... #4...

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

LAV e e ieeeenenn 62.8dB

SEL. .t verennnens 107.3dB

LMAX. v vonvneenes 93.4dB ON 2/27/97 AT 8:42:08
LpK:. oot 123.0dB ON 2/27/97 AT 9:28:38
TIME OVER 115dB.. 0 DAYS 0:00:00.00

8 HR DOSE (40dB CUTOFF)........ 0.18%

8 HR DOSE (40dB CUTOFF)........ 0.18%

#S5...



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS:
PERIOD LENGTH:

TIME HISTORY CUTOFF:
Ln(1):

DATE:
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0.0%
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TIME
:42:
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:50:
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:58:
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:01:
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:07:
:08:
:09:
:10:
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:12:
:13:
:14:
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:21:
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: 06
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: 06
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06

: 06
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06
06
06
06
06
06
06
06

: 06
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MODE:
0:01:00

40dB

99.9%

Lav
76.
61.
67.
60.
58.
63.
57.
60.
62.
62.
63.
65.
59.
59.
57.
58.
58.
55.
57.
58.
56.
59.
61.
56.
66 .
63.
63.
59.
64.
60.
66 .
60.
58.
56.
66.
60.
55.
S7.
62.
59.
56.
56.
66 .
68.
71.
70.
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CONTINUOUS
Lmx Lpk
93.4 UNR
69.3 113.9
77.9 121.5
71.4 113.9
63.1 UNR
72.2 111.7
61.6 UNR
65.0 UNR
71.2 111.3
70.6 117.5
70.9 112.7
72.5 114.2
64.9 UNR
65.1 UNR
63.9 UNR
61.6 UNR
62.9 UNR
58.7 UNR
61.5 UNR
66.7 UNR
66.9 UNR
69.1 111.3
69.7 113.9
60.7 UNR
76 .7 115.3
73.7 111.7
74.0 116.5
64.5 UNR
73.9 114.6
64.8 UNR
75.2 114.9
67.0 110.2
67.2 UNR
61.7 UNR
73.6 113.9
66.3 UNR
61.9 UNR
61.1 UNR
69.2 UNR
65.5 UNR
61.1 UNR
60.1 UNR
73.9 115.9
76.5 118.2
83.3 121.5
78.9 121.8
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-- AMPLITUDE DISTRIBUTION REPORT

TOTAL SAMPLES = 461172

dB SAMPLES % OF TOTAL
47 12 0.00
48 768 + 0.17
49 3042 * 0.66
50 7402 ** 1.61
51 12387 *** 2.69
52 20037 wwwx 4.34
53 27742 ¥kxkkk 6.02
54 3664 *Ehkrkk 7.30
55 33943 *wkhadsk 7.36
56 38908 wrhkrkkdhw 8.44
57 3659 wrwh Ak hE 7.93
58 31269 whrwkkw 6.78
59 27687 wxkwhk 6.00
60 24970 wxahw 5.41
61 2B005 *wadww 6.07
62 32682 whkwkhkk 7.09
63 28269 Hkrkwk 6.13
64 23263 xhrkx 5.04
65 13918 **%* 3.02
66 8895 ** 1.93
67 6421 * 1.39
68 5391 * 1.17
69 4042 * 0.88
70 3309 * 0.72
71 2494 * 0.54
72 1777 + 0.39
73 1277 + 0.28
74 980 + 0.21
75 674 + 0.15
76 488 + 0.11
77 325 0.07
78 194 0.04
79 128 ’ 0.03
80 70 0.02
81 38 0.01
82 44 0.01
83 9 0.00
84 9 0.00
B5 7 0.00
86 7 0.00
87 b 0.00
B8 4 0.00
89 3 0.00
90 3 0.00
91 6 0.00
92 6 0.00
93 3 0.00



Ln( 0.0)
Ln(10.0)
Ln(50.0)
Ln{99.9)

Leq
Ldod
Losha
Leqg(6)

93dB
65dB
58dB
48dB

NO
CUTOFF

62.4dB
61.2dB
60.64B
€0.2dB

40.0dB
CUTOFF

62.4dB
61.2dB
60.6dB
60.2dB

40.0dB
CUTOFF

62.4dB
61.2dB
60.6dB
60.2dB



File Name......... BIN7
Test Location..... Molycorp
Employee Name.....
Employee Number...

Department........

Comment Field 1...Monitor 12667 /3+2/

Comment Field 2... ep «f A% v

Numeric Code #1... #2... #3... #4...

METROSONICS db-308 SN 3421 V3.0
REPORT PRINTED 03/04/97 AT 08:33:01

EXCHANGE RATE..... 3dB FILTER..... A WGHT
DOSE CRITERION.... 920dB RESPONSE. . .SLOW
PRE-TEST CALIBRATION TIME.... 2/28/97 AT 8B: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

LaV. ..o eereoenoans 55.0dB

SEL. ..ot enn 99.7dB

LmaX. . voceeunson 85.1dB ON 2/28/97 AT 17:13:48
Lpk. .. oo 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%

#5...



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS:
PERIOD LENGTH:

TIME HISTORY CUTOFF:
Ln(1):

DATE:

-
QD\IG\U!ANNHE

WWWWWwWwhhONMNONNMOMONMOMDNPEPRPPREREPPRPPRPEPRER
:\a:33:gt\:::gmbuwk‘O\DQ\IO\M&WNHO\DQQG\U‘I#WNHO\D

10.0%

TIME
147
: 48

:13
:14
:15:
:16:39
:17:
:18:
:19:
:20:
:21:
:22:
123
:24:
:25:
:26:
:27:
:28:
:29:
:30:
:31:
:32

2/28/97

:39
:39
:49:
:50:
:51:
:52:
:53
:54
: 55
:56

39
39
39
39

:39
:39
:39
:39
:57:
:58:
:59:
:00
:01

39
39
39

:39
:39
:02:
:03:
:04:
: 05
:06

39
39
39

8
8
8
B
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9 :39
9 :39
9:07:
9:08:
9:09
9:
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
S
9
9

39
39

:39
10:
11
:12:
:39
:39

39
39
39

39

39
39
39
39
39
39

:39

39
39
39
39
39
39
39
39

:39

MODE:
0:01:00

40dB

99.9%

Lav
65.
55.
54.
56.
54.
53.
56.
55.
54.
56.
55.
53.
55.
5S.
55.
54.
54.
S4.
55.
53.
54.
54.
52.
52.
53.
53.
54.
583.
54.
60.
51.
57.
52.
53.
53.
52.
53.
53.
52.
53.
52.
s52.
53.
52.
51.
51.

\IN\IW\D\I\l\D\Dh\DU\UH"‘\D!—‘U‘U‘UD—‘(DW(DW\IG\AD&HO\MNHOHDU\&\D\DUOWHD—‘

81.
58.
57.
58.
56.
§5.
59.
58.
56.
59.
58.
56.
57.
57.
58.
57.
56.
56.
58.
57.
56.
56.
55.
55.
55.
56.
56.
56.
57.
5.
55.
65.
55.
S5.
57.
55.
56.
57.
57.
57.
55.
55.
56.
54.
53.
54.

NmbohOOUQQG\\IWU‘U"U\UAO\\INm\DbOU\mmeO\IOHUN\DQNHG\O\NONN

- CONTINUOUS

L1
59
57
55
57
55
54
57
56
5SS
S8
57
S5
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
S3
52
53

L2
52
51
50
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
S1
51
50
51
48
49
48
49
50
50
49
51
S50
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
B8O
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

ey
O\D\D\D\D\O\D\O\D\D\D‘D\D‘D\D\O\D\O\D\D\D\D\D\D\D\D\D\D

o O N el
M B P RHEBRERRRPHEEBPBRBPRRBBRM
g S 6 0000000000000 OO0O0O0O0O0O0O0O0O00O0O0o

:33:
:34:
:35:
:136:
:37:
:38:
:39:
:40:
:41:
:142:
:43:
:44:
:45:
146
:47:
:48:
:49:
:50:
:51:
:52:
:53:
:54:
:55:
:56:
:57:
:58
:59:
:00:
:01:
:02:
:03:
: 04
:05:
:06:
:07:
:08:
:09:
:10:
:11:
12
:13:
:14:
:15:
:16
:17:
:18:
:19:
:20:
:21:
:22:
:23
: 24
:25:
:26:
:27:
:28:
:29:
:30:

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

:39

39
39
39
39
39

:39

39
39
39
39
39
39
39

:39

39
39
39

:39

39
39
39
39
39
39

:39
:39

39
39
39
39
39
39

52.
52.
52.
52.
54.
53.
54.
54.
51.
53.
52.
51.
52.
54.
54.
54.
53.
52.
53.
52.
54 .
53.
55.
60.
55.
53.
52.
52.
52.
55.
57.
56.
51.
53.
51.
54.
52.
52.
53,
51.
54.
52.
54.
53.
54.
54.
54.
52.
53.
56.
53.
53.
53.
53.
54.
57.
57.
55.

55.
54.
54.
54.
57.
56.
56.
57.
54.
56.
54.
54.
55.
58.
58.
56.
56.
55.
55.
56.
56.
56.
58.
65.
59.
56.
54.
53.
55.
61.
61.
60.
54.
58.
57.
58.
55.
54.
55.
53.
56.
55.
58.
55.
56.
56.
57.
57.
57.
S8.
55.
57.
55.
56.
57.
61.
61.
59.

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
S0
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
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
148
150
151
152
153
154
155
156
157
158
159
160
161
162

10

10:
10:
10:
10:
10:
10:
10:
10:
10:

10

10:
10:
10:
10:
10:
10:
:48
49:
50:
51:

10

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

11

11:
11:
:23:
24:
25:
26:
27:
28:

11

11:
11:
11:
11:
11:

:31:
32:

a3

44

47

52
53

56

13

14:
15:
:39
17:
18:
19:
:20:
21:
:39

16

22

39
39

:39
34:
35:
36:
37:
38:
39:
40:
:41:
42:
43:
:39
45:
46:
:39
:39

39
39
39
39
39
39
39
39
39
39

39
39

39
39
39

:39
:39
54:
§5:
:39
57:
58:
59:
00:
01l:
02:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12:
:39

39
39

39
39
39
39
39
39
39
39
39
39
39
39
39
38
39
39

39
39

33
39
39
39
39

39
39
39
39
39
39

55.
56.
56.
59.
56.
52.
53.
55.
55.
54.
57.
55.

57

58.
57.
59.
57.
58.
57.
57.
56.
56.
55.
57.
58.
57.
56.
57.
55.
58.
56.
57.
55.
54.
56.
56.
55.
56.
57.
56.
55.
54.
56.
52.
53.
55.
55.
53.
55.
52.
52.
54.
52.
54.
53.
59.
52.
54.

W\D(DNU'(DNHA(D\DOWQHN

- un v

Nmmur—*wommoqmm\ombqq4uhmomwmu\|m\owomoumwwm

62.
61.
62.
64.
60.
58.
58.
60.
59.
59.
61.
57.
59.
62.
61.
62.
60.
61.
59.
59.
59.
60.
59.
60.
59.
61.
S8.
59.
61.
62.
59.
59.
59.
57.
62.
59.
61.
61.
61.
60.
60.
60.
62.
56.
56.
58.
59.
56.
58.
55.
56.
57.
56.
56.
55.
64.
57.
56.

HoWwnmaombdwhbihIobswso

OO

» ® ©

lbO\l!—‘QWO\DHW\lOOO\ANQU\bNbQO\W&DhLﬂN#A\D@O(DN\D

57
58
60
62
58
55
55
58
56
56
60
56
58
60
59
61
59
59
58
59
58
58
57
59
58
59
58
58
57
61
58
58
58
56
59
57
57
59
60
59
57
57
58
54
55
56
57
55
57
54
54
56
54
55
54
63
54
55

S1
52
52
52
50
48
49
S0
50
50
54
S1
54
55
54
56
53
54
54
54
52
53
51
53
55
54
53
54
51
54
52
54
51
51
52
53
52
52
53
53
53
50
51
49
51
52
52
S0
51
47
48
50
48
49
51
51
49
50



163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

11

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

11
11

11:
11:
11:
11:

11

11:

i1

11:
11:
11:
11:
11:
11:
1l:
11:
11:
11:
12:
12:
12:
12:
12:
12:
12:
12:

12
12

12:
12:
12:
12:
12:
12:

12

12:
12:
12:
12:
12:
12:
:23
24:
25:
26:

12

12:
12:
12:

:29:
30:
31:

32

34

53
54

03
04

14

15:
:16
17:
18:
19:
20:
21:
:39
:39

22

39
39
39

:39
33:
:39
35:
36:
37:
38B:
39:
40:
:41:
142
43:
44:
45:
46:
:47:
48:
:49:
50:
51:
52:
:39
:39
55:
56:
57:
58:
59:
00:
0l:
02:
:39
:39
0S:
06:
07:
:08:
:09:
10:
11:
12:
13:
:39

39

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

39
39
39
39
39
39
39
39

39
39
39
39
39
39
39
39
39

39

:39

39
39
39
39
39

39
39
39

51.
52.
54.
52.
53.
54.
56.
56.
55.
53.
51.
S1.
52.
53.
54.
55.
53.
52.
54.
54.
54.
52.
56.
54.
55.
56.
60.
56.
55.
51.
54.
54.
54.
55.
54.
54.
53.
56.
53.
54.
53.
52.
54.
55.
54.
55.
50.
51.
55.
52.
51.
51.
50.
51.
51.
52.
51.
49.

55.
56.
58.
55.
55.
57.
59.
58.
59.
56.
56.
S5.
60.
57.
57.
58.
57.
55.
59.
58.
59.
55.
60.
58.
59.
58.
65.
61.
58.
56.
60.
57.
58.
60.
57.
58.
55.
59.
56.
55.
55.
55.
56.
59.
57.
58.
55.
54.
59.
56.
53.
53.
52.
53.
53.
55.
54.
51.

53
54
56
54
54
56
58
57
56
55
53
53
55
55
55
56
55
54
55
56
57
54
58
56
57
57
62
SS
57
53
56
56
56
57
56
56
54
58
55
55
54
54
55
57
56
56
52
53
57
54
52
53
51
52
52
54
53
50

48
49
50
50
49
50
53
54
52
49
48
47
47
48
51
51
50
50
50
48
50
47
50
50
52
53
57
49
49
49
50
51
50
51
52
50
51
52
S1
51
50
49
51
51
51
50
48
48
51
48
49
48
47
47
50
48
48
46



221
222
223
224
225
226
227
228
2289
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
12

12

12:
12:
12:
12:
12:
12:

12

12:
12:
12:
12:
12:
:44
12:
12:
12:
12:
12:
12:

12

12

12:
12:
12:
12:
12:

12
12

12:
13:
13:
13:
13:
: 04
: 05

13
13

13:
:07:
08:
09:
:10:
:11:
:39
:39
:14:
:15:
16:
17:
18:
19:
20:
:21:
22:
23:
:39

13

13:
13:

13
13

13:
13:

13
13

13:
13:
13:
13:
13:

13

13:
13:
13:

:27:
:2B:
12:
12:

29

34

35:
:39

36

37:
:38:
39:
40:
41:
:39
:39
:39
45:
:39
:39
48:
49:
50:
:51:
:39
53:
:39

42
43

46

47

52

54

55:
56:
:57:
:S8:
59:
00:
01:
02:
03:
:39
:39
:39

06

12
13

24

39
39

:39
30:
:31:
32:
33:
:39

39
39
39
39

39

39
39
39
39
39

39

39
39
39
39

39

39
39
39
39
39
39
39
39
39

39
39
39
39
39

38
39
39
39
39
39
39
39
39
39

S1.
53.
S0.
52.
54.
52.
52.
49.
54.
54.
55.
53.
55.
52.
49,
51.
55.
53.
55.
54.
55.
53.
51.
53.
55.
65.
52.
50.
52.
53.
54.
53.
54.
54.
S3.
57.
52.
53.
54.
51.
56.
52.
53.
53.
52.
52.
54.
52.
50.
51.
53.
53.
51.
49.
54.
55.
53.
53.

mmmmHmwms—nmmbwt—‘qo\lwmu#mbwmm-&-ww\xm\ouq»—-HmHthum\omo\luommNomc\owm

55.
58.
51.
57.
59.
56.
54.
53.
59.
56.
57.
56.
58.
56.
53.
55.
59.
58.
60.
58.
60.
59.
56.
57.
67.
73.
55.
53.
55.
56.
57.
57.
58.
59.
56.
61.
56.
57.
58.
55.
60.
56.
56.
58.
S6.
55.
59.
56.
54.

58

S9.
58.
57.
52.
58.
59.
57.
59.

a\\ommwwoomuwuqohoummr—»»ma\momm\owm

N\omumt\)w\oummobq-bmmmowhmhmw&ow

54
55
51
55
58
53
53
51
56
55
56
S5
56
54
50
53
57
57
58
56
58
56
53
55
57
71
54
52
55
55
56
54
56
58
54
60
55
55
56
53
58
54
55
56
55
54
57
55
52
52
55
56
53
51
56
57
55
55

46
49
46
48
48
47
48
46
50
50
52
S1
51
49
47
48
48
49
50
49
49
49
45
48
47
50
50
46
49
50
S1
49
51
49
S0
52
48
48
49
48
49
48
49
48
46
50
49
48
47
47
48
S0
47
46
49
50
49
48



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
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336

13:

13

13:
13:

13

13:
13:
13:
13:
13:
13:

13

13:

13

13:

13

13:
13:
13:
:44
:45:
: 46
13:
13:
13:
13:

13
13
13

13
13
13

13:
13:
13:
13:
13:

13

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

14

14:
14:
14:

14
14
14

14:
14:
14:
14:

25:
126
27:

28

41

42:
43:
:39

58

03
04

05:
:39
07:
:39
09:
10:
11:
:12
13:
14:
15:
:16:
:17:
:18:
19:
20:
21:
:39

06

08

22

39
39
39

:39
:29:
30:
31:
32:
33:
34:
35:
:36:
37:
:38:
39:
:40:
:39

39
39
39
39
39
39
39
39
39
39
39
39

39
39

39

:39
47:
48:
49:
50:
:51:
:52:
:53:
54:
55:
56:
57:
:39
:59:
00:
01l:
02:
:39
:39

39
39
39
39
39
39
39
39
39
39
39

39
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S1.
52.
51.
51.
51.
53.
56.
53.
54.
52.
51.
52.
52.
54.
52.
56.
53.
55.
54.
53.
53.
52.
53.
53.
53.
51.
51.
54.
52.
56.
52.
50.
55.
57.
54.
54.
51.
52.
S1.
50.
49.
48.
52.
51.
53.
50.
50.
S0.
49.
52.
51.
52.
51.
51.
52.
51.
50.
49.

54.
55.
55.
55.
55.
58.
59.
57.
57.
56.
54.
55.
56.
57.
57.
59.
58.
59.
58.
S8.
56.
56.
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57.
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55.
54.
59.
55.
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53.
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56.
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56.
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55.
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S3.
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S3.
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54.
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54.
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55.
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55.
S5.
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61.
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59.
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56.
56.
53.
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56.
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57.
56.
56.
57.
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58.
59.
55.
58.
59.
58.
55.
56.
57.
60.
58.
56.
61.
69.
57.
70.
71.
73.
85.

57
57
52
54
58
61
55
60
S8
56
57
56
58
59
55
57
61
57
55
56
57
62
66
56
54
53
55
54
55
55
55
56
55
55
S5
56
57
59
54
56
56
57
53
55
56
57
55
55
55
58
55
58
66
67
79
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51
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49
53
50
54
51
50
53
51
51
51
51
52
55
48
49
50
52
51
54
52
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49
50
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50
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S0
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52
51
52
53
52
52
52
51
52
51
50
52
52
52
52
52
50
51
53
51
S1
56
60



-- AMPLITUDE DISTRIBUTION REPORT --

TOTAL SAMPLES = 486154

dB SAMPLES %t OF TOTAL
45 75 - 0.02
46 1018 + 0.21
47 3609 * 0.74
48 10983 ** 2.26
49 22342 weknn 4.60
50 41572 *wkkkhbhhw 8.55
Sl 63285 whkkhkbhhkhhwk . 13.02
52 67766 *hhkrmhkhkhhhd 13.94
S3 75794 *hkwhkhkhkrhhhhw 15.59
54 66195 WwWhdkkwwkhkkh Ak 13.62
SS 49984 *krxakkhknk 10.28
56 32268 *rrtkkw 6.64
57 20544 whrx 4.23
S8 14035 *»+* 2.89
59 7206 * 1.48
60 3575 * 0.74
61 2062 + 0.42
62 1168 + 0.24
63 675 + 0. 14
64 428 0.09
65 427 0.09
66 268 0.06
67 200 0.04
68 140 0.03
52 133 0.03
70 66 0.01
72 86 0.02
72 34 0.02
73 35 0.01
74 12 0.00
75 1 0.00
76 18 . 0.00
77 17 . . 0.00
’8 13 0.00
79 1 0.00
80 14 0.00
81 1 0.00
82 4 0.00
83 3 0.00
84 6 0.00
85 1 0.00
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File Name......... BINS
Test Location..... Molycorp
Employee Name.....
Employee Number...

Department........

Comment Field 1...Monitor 13072 /347¢

Comment Field 2... Il i I3

Numeric Code #1... #2... #3... H#4...

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... 40.5dB 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

Lav......cceeennn 53.4dB

SEL.....ctvecnns 98.3dB

LMaxX...oooeoceens 78.4dB ON 2/28/97 AT 11:42:17
b)) S 120.6dB ON 2/28/97 AT 11:42:17
TIME OVER 115dB.. O DAYS 0:00:00.00

8 HR DOSE (40dB CUTOFF)........ 0.02%

g8 HR DOSE (40dB CUTOFF)........ 0.02%

#5...



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS:
PERIOD LENGTH:

TIME HISTORY CUTOFF:

Ln(l): 10.0% Ln(2):

DATE:

5

@ <3 O\ R W

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
B
8
8
8
8
8
8
B:
8
8
8
8
8
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

2/28/97

TIME
:31:
:32:
:33:
: 34
:35:
:36:
:37:
:38:
:39:
:40:
:41
:42:
:43:
:44:
:45:
:46:
147
:48:
;49
:50:
:51:
:52:
:53:
54:
155
:56:
:57:
:58:
:59:
:00:
:01:
:02:
:03:
:04:
:05:
: 06
:07:
:08:
:09:
:10:
:11:
112
:13:
:14
:15:
:16:

24
24
24

: 24

24
24
24
24
24
24

: 24

24
24
24
24
24
24
24

: 24

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

:24

24
24
24
24
24
24
24

124

24
24

MODE :
0:01:00

40dB

99.9%

Lav
54.
56.
54.
53.
563.
52.
52.
52.
53.
52.
52.
51.
51.
52.
51.
52.
53.
83.
53.
51.
53.
52.
53.
54.
S1.
58.
53.
53.
54.
58.
57.
54.
54.
53.
54,
54.
52.
51.
53.
53.
52.
52.
53.
53.
51.
53.
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CONTINUOUS
Lmx Lpk
68.2 UNR
61.9 UNR
68.6 UNR
56.6 UNR
55.1 UNR
54.7 UNR
56.5 UNR

. 56.3 UNR
56.1 UNR
54.3 UNR
55.0 UNR
53.7 UNR
53.7 UNR
S5.7 UNR
54.5 UNR
57.0 UNR
56.9 UNR
56.9 UNR
57.0 UNR
54.5 UNR
56.1 UNR
55.4 UNR
56.5 UNR
56.3 UNR
54.6 UNR
€7.5 UNR
56.0 UNR
57.3 UNR
59.7 UNR
64.1 UNR
63.3 UNR
58.0 UNR
57.5 UNR
57.3 UNR
56.9 UNR
56.3 UNR
55.7 UNR
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46
46
46
46
45
45
44
43
45
43
45
45
42
46
46
48
45
45
46
48
46
46
47
48
48
52
46
47



395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452

15

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

15

15:
15:
15:
15:
15:

is
15

15:
15:
15:
: 45
46:
47:
124
49:
:50:
S1:
S2:
:24
54:
55:
124
57:
58:
59:
00:
;01
:24

15

15:
15:
15:
15:

15

15:
15:
15:
15:
15:
15:
15:
15:
15:
16:

16

16:

:05:
06:
07:
08:
09:
10:
11l:
12:
: 24
14:
15:
124
17:
18:
19:
20:
21:
22:
23:
24:
25:
: 24
27:
2B:
29:
30:
31:
32:
33:
:34
35:
36:
37:
38:
39:
:40:
:41:
42:
: 24
:24
: 24

13

16

26

43
44

48

53

56

02

24
24
24
24
24
24
24
24

24
24

24
24
24
24
24
24
24
24
24

24
24
24
24
24
24
24

124

24
24
24
24
24
24
24
24

24
24

24
24
24
24

24
24

24
24
24
24
24

S1.
52.
49.
S3.
S6.
52.
52.
53.
54.
S1.
50.
53.
51.
S1.
S5.
57.
50.
50.
52.
53.
52.
52.
52.
S1.
58.
56.
53.
57.
54.
51.
51.
S1.
S1.
51.
50.
54.
53.
53.
54.
53.
52.
50.
S5.
S5.
52.
53.
54.
53.
52.
S1.
52.
52.
52.
54.
57.
53.
54.
53.

54.
55.
51.
60.
60.
57.
55.
55.
57.
53.
54.
57.
55.
54.
59.
63.
54.
52.
55.
55.
55.
60.
54,
54.
63.
65.
57.
62.
58.
55.
53.
55.
54.
55.
S3.
s8.
58.
55.
58.
55.
55.
52.
60.
62.
54.
S5.
60.
57.
57.
S3.
55.
55.
56.
56.
63.
56.
55.
55.

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
S5
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
S0
51
52
50
48
50
49
43
51
48
50
48
48
48
50
48
50
51
50
51
S0



453
454
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457
458
459
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461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
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484
485
486
487
488
489
490
491
492
493
494
495
496
497
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500
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507
508
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510

16:
16:
16:
16:
16:

16

16:
16:

16

16:
16:
16:
16:
16:
16:
16:
16:
16:

16

16:
16:
16:
16:
16:
16:

16

16:
16:
16:
16:
16:
16:
16:
16:

16

16:
16:

16

16:
16:
16:
16:
16:

16

16:
16:
16:
l6:
16:
16:
16:
16:
16:
16:
16:

16

16:
17:

03:
04:
05:
06:
07:
:08:
09:
124
:11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
:21:
22:

10

23

34

24
24
24
24
24
24
24

24
24
24
24
24
24
24
24
24
24
24
24

124
24:
25:
26:
27:
:28:
29:
30:
31:
32:
33:
124
35:
36:
:37:
38:
39:
:40:
41:
42:
43:
44 :
45:
146
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
:58:
59:
00:

24
24
24
24
24
24
24
24
24
24

24
24
24
24
24
24
24
24
24
24
24

124

24
24
24
24
24
24
24
24
24
24
24
24
24
24

52.
51.
51.
50.
51.
52.
50.
52.
50.
52.
52.
53.
56.
53.
52.
54.
51.
53.
53.
57.
53.
56.
53.
52.
53.
52.
54.
51.
52.
S1.
52.
52.
52.
51.
S3.
54.
62.
54.
52.
52.
53.
53.
51.
S1.
51.
51.
52.
52.
50.
52.
53.
54.
52.
53.
52.
51.
50.
52.
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56.
54,
55.
53.
55.
54.
54.
55.
54.
56.
55.
57.
60.
57.
54.
58.
57.
57.
59.
62.
58.
62.
57.
54.
55.
57.
62.
57.
55.
53.
55.
55.
S4.
55.
55.
58.
67.
62.
55.
54.
55.
57.
54.
54.
55.
55.
57.
55.
54.
55.
55.
57.
55.
56.
55.
54.
52.
55,
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54
52
53
52
54
53
52
54
53
54
54
55
59
54
S3
55
53
55
56
59
S5
59
S5
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
5S4
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:
17:
17:
17:
17:

17

17

01:24
02:24
03:24
04:24
05:24

:06:24
17:
17:
17:
17:
17:
17:
17:
17:
17:
:16:24
17:
17:
17:

07:24
08:24
09:24
10:24
11:24
12:24
13:24
14:24
15:24

17:24
18:24
19:24

52.
52.
51.
51.
52.
56.
56 .
53.
52.
53.
53.
52.
52.
54.
52.
53.
62.
61.
62.

wm.h-bc\.bumoqa:b-'\la\um.ha\w

54.
54.
54.
54.
54.
60.
60.
56.
55.
57.
55.
55.
56.
64.
56.
56.
72.
75.
75.

53
53
52
53
53
59
59
55
53
56
54
5S4
54
57
54
54
€7
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 wx* 3.35
48 31620 *rkwek 6.23
49 46351 w*hkhkhkhkt 9.13
50 71979 ddddkdk ik ko ik 14_18
51 77979 [Z2Z X XXX R X R R 24 15.36
52 82452 I TTEEIEESE R E R X2 & 1624
53 64235 I EE2XEZE R XN 28] 1265
54 43175 wErherhkn 8.50
55 23255 w*xxwxk 4.58
15 14275 w*x=* 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
Legq 53.0dB 53.04B 53.0dB
Ldod 52.5dB 52.5dB 52.5dB
Losha 52.2dB $2.2dB 52.2dB
Leq(6) 52.1dB 52.1dB 52.1dB



File Name......... BIN2

Test Location..... Moly Corp

Employee Name..... breg (/s sk

Employee Number... ’

Department........

Comment Field 1...13072 /2S¢

Comment Field 2... W trcici Lid

Numeric Code #1... #2... #3... #4... #5...

METROSONICS db-308 SN 3456 V3.0
REPORT PRINTED 03/04/97 AT 08:46:55

EXCHANGE RATE..... 3dB FILTER..... A WGHT
DOSE CRITERION.... 90dB RESPONSE. . .SLOW
PRE-TEST CALIBRATION TIME.... 2/27/97 AT 7:47:22
PRE-TEST CALIBRATION RANGE... 40.7dB TO 140.7dB

NO POST-TEST CALIBRATION
Calibrator Type & Serial #...

Calibrator Calibration Date..

-- OVERALL STATISTICS REPORT --

TEST BEGAN.... 2/27/97 AT 8:29:50
TEST LENGTH... 0 DAYS B8:01:21
TEST ENDED.... 2/27/97 AT 16:31:34

TEST INTERRUPTIONS...6

Lav.............. 58.6dB

SEL. ......civv.cun 103.1dB

Lmax............. 95.4dB ON 2/27/97 AT 8:31:16
ILpk. .o 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%



-- TABULAR TIME HISTORY REPORT --

# OF PERIODS:
PERIOD LENGTH:

TIME HISTORY CUTOFF:
Ln(1):

DATE:

[}
O\DQQO\U’!&UNHE

Db bbb DD WWWWWWWWWWNNNNNNNNNDRERRBBB [
N BWNHEHOWVDLAWNBWNFP,OWVW®D®IAUKWNKEOWL®OJOAWY B W N

1

8
8
8
8
8
8
8
8
8
8
8
8
B
8
8
8
8
8
8
8
8
8:
8
8
8
B
8
9
9
9
9
9
9
9
9
9
9
9
9
9
]
9

0.0%

2/27/97

TIME
:29:
:30:
:31
:32
:33:
:134:
:35:
:36
:37:
:38
:39:
:40:
:41:
:42:
:43:
: 44
:45:
:46:
:47:
:48:
:49:
:50:
:51:
:52:
:53:
54
:55:
:56:
:57:
:58:
:59:
:00
:01:
:02:
:03:
:04:
:05:
:06:
:07:
:08:
:09:
:10:
:11:
:12:
:13:
:14

50
50

:50
:50

50
50
50

:50

S0

:50

50
50
50
50
50

:50

50
50
S0
50
50
50
50
S0
50

:50

50
50
50
50
50

:50

50
50
50
50
50
50
50
50
50
50
S0
S0
50

:50

MODE:
0:01:00

40dB

99.9%

Lav

65.
80.
56.
51.
50.
51.
56.
54.
50.
51.
50.
51.
52.
53.
51.
53.
51.
S1.
52.
54.
54.
53.
54.
53.
50.
52.
51.
52.
53.
50.
53.
49.
51.
49.
51.
51.
53.
55.
52.
50.
51.
53.
51.
52.
52.
50.

= W
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CONTINUOUS
Lmx Lpk
82.2 UNR
95.4 134.2
62.5 UNR
53.5 UNR
§3.1 UNR
53.5 UNR
61.3 UNR
59.3 UNR
53.3 UNR
53.7 UNR
52.7 UNR
53.5 UNR
57.6 UNR
57.1 UNR
54.7 UNR
58.9 UNR
52.9 UNR
52.5 UNR
54.1 UNR
59.9 UNR
S6.7 UNR
57.5 UNR
59.9 UNR
59.3 UNR
52.7 UNR
54.5 UNR
55.5 UNR
57.1 UNR
55.9 UNR
52.3 UNR
64.2 UNR
53.1 UNR
55.1 UNR
51.5 UNR
55.5 UNR
63.5 UNR
63.4 UNR
58.4 UNR
55.7 UNR
§3.2 UNR
53.5 UNR
55.5 UNR
54.7 UNR
57.9 UNR
54.5 UNR
54.7 UNR

Ll

62
83
58
52
52
52
58
57
51
52
51
52
55
55
53
55
52
51
S3
56
55
S5
55
55
51
52
52
55
54
50
56
51
52
50
54
52
55
S7
54
s2
52
54
52
55
53
s3

L2

S0
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
489
48



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
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:15:
:16:
:17:
:18:
:19:
:20:
:21:
122
:23:
:24:
:25:
126
127
128
:29:
:30:
:31:
:32:
:33
:34:
:35:
;36
:37:
:38:
:39:
:40:
:41
:42:
:43:
:44:
:45:
:46:
:47:
:48:
:49:
:50:
:51:
:52:
: 563
:54:
:55:
:56:
:57:
:S5B:
:59:
:00:
:01:
:02:
:03
:04:
:05:
:06:
:07:
:08:
:09

50
50
50
50
S0
50
50
50
50
50
S0
50

:50
:50

50
50
50
50

:50

50
50
50
50
50
50
50

:50

50
50
50
50
S0
50
50
50
50
50
50

:50

50
50
50
50
50
50
50
50
50

:50

50
50
50
50
50

:50

48.
49.
52.
50.
50.
50.
56.
61.
58.
60.
56.
61.
55.
54.
55.
53.
54.
50.
50.
53.
51.
54.
51.
S0.
51.
50.
50.
49.
51.
50.
50.
51.
53.
54.
53.
49.
53.
49.
50.
51.
53.
55.
52.
53.
55.
52.
50.
51.
50.
50.
52.
57.
56.
50.
51.
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50.
53.
57.
53.
52.
53.
61.
70.
63.
65.
59.
70.
61.
57.
66.
57.
57.
52.
54.
57.
55.
61.
55.
52.
53.
53.
53.
51.
53.
53.
53.
54.
59.
66 .
59.
55.
67.
53.
53.
54.
5%.
66.
62.
57.
62.
54.
55.
53.
52.
52.
56.
63.
62.
53.
55.
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49
51
55
S1
52
52
59
63
61
62
58
64
58
56
57
5SS
56
51
52

, 56

54
55
52
51
52
52
51
50
52
52
51
53
55
57
55
51
53
50
52
53
55
55
54
56
57
53
51
52
51
51
53
60
59
51
53

46
47
47
48
48
49
50
53
54
54
53
54
53
S1
S1
50
50
48
48
51
49
50
49
49
48
47
47
47
49
47
48
48
48
48
48
46
47
46
48
48
50
51
49
49
52
49
48
S0
48
48
49
51
49
47
46



DATE:

INT
102

DATE:

INT
103

DATE:

INT
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

TIME

2/27/97

10:10:48

TIME

2/27/97

10:11:05

TIME
11:
: 07
:07
:07
15:
16:
: 07
: 07
19:
20:
21:
22:
: 07
:07
25:
:07
27:
28:
29:
30:
31:
:07

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
:33:
10:
10:
10:
10:
10:
10:
10:

10

10

10:
10:
10:
10:
10:
10:
:48:
:49:
50:
S1:
§2:
53:
54:

10
10

10:
10:
10:
10:
10:

12
13
14

17
18

23
24

26

32

34

38

43

44:
45:
: 07
:07

46
47

2/27/97

07

07
07

07
07
07
07

07

07
07
07
07
07

07

:07
35:
36:
37:
:07
39:
40:
:41:
42:
:07

07
07
07

07
07
07
07

07
07

07
07
07
07
07
07
07

Lav
48.5

Lav
46 .8

Lav
48.
47.
51.
50.
50.
50.
53.
50.
55.
48.
51.
48.
48.
48.
51.
48.
50.
S0.
49.
47.
47.
49.
48.
47.
47.
48B.
46.
49.
49.
47.
48.
48.
47.
47.
48.
46.
48.
46.
46.
48.
46.
47.
45.
45.
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Lmx
48.7

Lmx
47.5

Lmx
52.
49.
55.
5S5.
54.
53.
s8.
55.
60.
49.
56.
50.
58.
51.
65.
56.
55.
S3.
52.
49.
50.
60.
51.
50.
51.
s3
51.
53.
52.
51.
51.
51.
53.
51.
59.
49.
50.
50.
49.
51.
49.
51.
47.
47.

.
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Ll
48

Ll
47

L1
51
48
53
51
52
52
56
52
58
49
53
49
49
50
49
50
51
51
51
47
49
49
49
49
48
49
49
51
51
49
49
50
49
49
50
48
49
47
47
50
48
49
45
47

L2
48

L2
46

L2
45
45
47
48
47
48
48
48
48
46
48
46
45
46
44
45
47
46
46
45
45
44
45
46
44
44
43
43
45
45
46
45
44
43
43
44
45
43
43
43
42
44
43
43



148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

DATE:

INT
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
130
1391
192
193
194
185
196
197
198
199
200
201

10:
10:
10:
10:
10:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

TIME
14:
15:
16:
17:
18:
19:
20:
21:
:48
:48
:48
25:
148
: 48
28:
29:
30:
31:
:32:
:48
:48
35:
:48
37:
38:
35:
40:
41:
42:
:48
: 48

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

11

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
:47:

11

55:
:07
57:
58:
59:
00:
0l:
02:
03:
04:
05:
:07
07:
08:
09:
10:
11:
:07
13:
14:

56
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62.
57.
54.
56.
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-- AMPLITUDE DISTRIBUTION REPORT

TOTAL SAMPLES = 462105

dB SAMPLES % OF TOTAL
42 36 0.01
43 945 + 0.20
44 2823 * 0.61
45 6540 * 1.42
46 9724 ** 2.10
47 16585 **w* 3.59
48 25689 *kwkik 5.56
49 40338 Hkhkkdhad 8.73
S0 49956 *hkkwkhkhhR 10.81
51 52972 *hkhkkhkhhd 11.46
52 44939 whkk e Rk hk 9.72
53 4244] *hrkwkk*K 9.18
54 34885 *wxkdktx 7.55
55 29649 *xkekk 6.42
56 22045 *hwk* 4.77
S7 19025 ***+ 4.12
58 13479 **x* 2.92
59 11648 **~* 2.52
60 8058 *+ 1.74
61 7094 ** 1.54
62 5288 * 1.14
63 4177 * 0.90
64 3219 ~ 0.70
65 2829 ~ 0.61
66 1980 + 0.43
€7 1588 + 0.34
68 1232 + 0.27
69 B62 + 0.19
70 487 + 0.11
71 434 0.09
72 211 0.05
73 208 0.05
74 128 ’ 0.03
75 101 0.02
76 71 0.02
77 51 0.01
78 49 0.01
79 61 0.01
80 62 0.01
81 S0 0.01
82 32 0.01
83 17 0.00
84 13 0.00
85 16 0.00
86 11 0.00
87 11 0.00
88 13 0.00
89 11 0.00
90 S 0.00
91 4 0.00
92 3 0.00



t OF TOTAL

Ln( 0.0)
Ln{10.0)
Ln(50.0)
Ln(99.9)

Leq
Ldod
Losha
Leqg(6)

95dB
59dB
52dB
43dB

NO
CUTOFF

58.2dB
55.8dB
54.9dB

40.0dB
CUTOFF

58.2dB
S55.8dB
54.9dB
54.4dB

40.0dB
CUTOFF

58.2dB
55.8dB
54.9dB
54.4dB

0.00
0.00
0.00



APPENDIX 1

SPECIES OF SPECIAL CONCERN




“PENNSYLVANIA
GAME COMMISSION

e e o Beacbens to

2001 ELMERTON AVENUE
HARRISBURG, PA 17110-9797

October 2, 1996

Mr. William Stanhope

IT Corporation

2790 Mosside Blvd.
Monroeville, PA 15146-2792

Dear Mr. Stanhope:

ADMINISTRATIVE BUREAUS:

ADMINISTRATION .. T17-787-5670
AUTOMOTIVE AND
PROCUREMENT DIVISION 717.787.8594
LICENSE OIVISION .. .. 117.787-2084
PERSONNEL DIVISION T17-787-78%
WILDLIFE MANAGEMENT 717.787-5529
INFORMATION & EDUCATION 717.787-6286
LAW ENFORCEMENT . 717-787.5740
LAND MANAGEMENT . 717-787-6818
REAL ESTATE DIVISION . . T17-787-6%68
MANAGEMENT INFORMATION
SYSTEMS . L. ... ...N1-7874076

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,

TR

Calvin W. DuBrock, Director
Bureau of Wildlife Management
Pennsylvania Game Commission

Encl.
CWD:sp

An Equal Opportunity Empioyer




For Dapartment Uss Only
.OWWO0 Y COMMONWEALTH OF PENNSYLVANIA
3200-FM-0 18 Rev. 3¢ DEPARTMENT OF ENVIRONMENTAL PROTECTION PNDI Search-Computer ___ Map _____
BUREAU OF DAMS, WATERWAYS ANDWETLANDS Reviewer N2 295

Oate (/4 /i Phane No.

SUPPLEMENT NO. 1
PENNSYLVANIA NATURAL DIVERSITY INVENTORY SEARCH FORM

A. This Suppiement Na. 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 Wildiife Code. Records regarding species of special concern are
maintained in a computer data base called the “Pennsylvania Natural Diversity inventory” (PNDI).

g. Complete the information below and mail to the appropriate regional office or the delegated County
Conservation District (SEE REVERSE SIDE FOR LIST OF OFFICES AND ADDRESSES).

C¢. This Supplement No. 1 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 &8 Dam Permit
and/or 8 General Permit Registration.

D. The information in PNDlis routinely updated. Results of this PNDI search are valid for one year.

PROJECT LOCATION: NAME: _ Bi}i Stanhepe /I T Corp.
Wash g ton Coamﬁ-?; ADDRESS: 2390 Masside  Alud.
County L Moncoeville  PA 15146

C—CL(\*'O*\ Townsh ' O
Township and/or Municipality

PHONE (8:00 AM TO 4:00PM): (4:12) 372 -F7?0/

1) Name of the United States Geological Survey (U.5.G.5.) 74 Minute Quadrangle Map where project is located:
Jashi ng ion  west | PA 2) Project size (in acres) _ <225

3) tndicate location of approximate project center on the U.5.G.5. Quad map by measuring in inches (to nearest

one-tenth) from the lower right corner of the full U.S.G.S. Quadrangie map.
o North (Up) 7: inches g . L){ w | N 63°
[ *—

) West (to the left)_3% inches g . S 3.1° W: 3.1
’ N TGJ. (example, not to scale)

4) Attach an 83" x 11" photocopy (DO NOT REDUCE) of the section of the U.5.G.5. Quadrangie Map which
dentifies the project location and outlines the approximate boundaries of the project.

FOR DEPARTMENT USE ONLY

N'L/’ﬂ No known record of habitats for species of special concern has been identified in the area designated above.

00 Noimpact to species of special concern. (PNDI staff person on ).
inttials date
Potential impact to species of special concern. Written recommendations on measures necessary to resolve this

matter will be provided by:

0

O Dept of Conservation & Natural Resources [J Mr. Andrew L Shiels O Mr. Denver A. McDowell
Bureau of Forestry/FAS " ".PAFish & Boat Commission PA Game Commission
P.0.Box 8552 450 Robinson Lane 2001 Elmerton Ave.
Harrisburg, PA 17105-8552 Bellefonte, PA 16823 Harrisburg, PA 17110-9797
717.787-3444 - 814-359-5113 717-783-8743

O PNDIinterpretation Requested Element Occurrence Code
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SEDIMENT AND SURFACE WATER
SAMPLING DATA
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IEA. Inc. Phone 919-677-0090
3000 Weston Parkway Fax 919-677-0427
Cary, NC 27513

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 repor: .
contains sections addressing the following information at a minimum:

®case narrative

®sample summary

ereport form key

®analytical 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 radiclogical 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. Thanx
you for utilizing our services. We hope you will consider us for your future
anal-tical needs. ’

I have reviewed and approved the enclosed data for final release.

Sincerely,

AN/ A

Ross W. Williams, Ph.D.
Technical Supervisor, Radiological Laboratory
IEA-North Carolina

RWW/mevl

Monroe. Schaumburg, M. Billersca, Weippany.
Connecticut Hiinots Massachusetts New !ersey
203 2614458 708-7050740 £58 6671400 20: 288181



An hauanon Gompany 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 Error Ratio (DER) of less than 1.5. The DER is defined as
follows:
|S-D|
DER =
(20,+ 20y

Where: S = Original Sample Value
D = Duplicate Value
20, = Original Sample Uncertainty
20, = Duplicate Sample Uncertainty

B i)l

Ross W. Williams, Ph. D.
Technical Supervisor, Radiological Laboratory
2/17/97

NAWPAMOLYCORP_1933_082.wpd

3
co)



Environmental Survey

Cover Page

Radiological Data Analysis Package

02/17/97

120 Southcenter Ct., Suite 300
Morrisville, NC 27560

Phone (919) 460-8505
Fax (919) 469-2646

Project Number:

1933_082

Client

Sample ID Lab ID
IE-!AR-(H 9701367-01 ]
CHAR-01 8701367-02
[CHAR-oz §701367-03 ]
E-IAR-OZ 9701367-04
| sucGAR-01 §701367-05 |
[SUGAR-01 9701367-06 |
lsueAR-oz 9701367-07 |
| sucar-02 9701367-08 |
F:ond-m §701443-09 ]
Fond-m 9701443-10
[Pond-oz 9701443-11 ]
[Pond-oz 9701443-12 - I
ralank-zo 9701443-13 J
fslank-Radzo 970144314
rRad-m 9701443-15
.l?ad-OZ 9701443-16
[?ad-oa 9701443-17
| Rag-04 9701443-18

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.

P )il bl

Manager, Radiological Laboratory

2// 7/77
Date v



IE A ' Project Number: 1933_082”- Radiological Analysis Results V210191
7 e :
Form |
Client Sample Batch Analysis Sample
Sample 1D LabID Type  Number Matrix Radionuclide Result Uncertainty Q  Units Date Size MDA
CHAR-01 9701367-01 Reg 97010079 Soil Th-228 0.46 0.11 pCilg 02/14/97 1.0150 0.12
CHAR-01 o 9701367-01 Reg 97010079 Soil Th-230 o 10.35 0.08 pCilg 02/14/97 1.0150 0.04
CHAR-01 9701367-01 Reg 97010079 Soil Th-232 0.37 0.08 pCl/g 02/14/97 1.0?5;7 0.03
CHAR-01 9701367-01 Reg 97010078 Soil U-234 o3 006 pClg 020397  1.0030 0.03
CHAR-01 9701387-01 Reg 97010078 Soil U-235 0.02 0.02 pCi/g 02/0397 1.0020 0.01
CHAR-01 9701367-01 Reg 97010078 Soil U-238 T 0.23 0.06 pCilg 02/03/97_f1 0030 0.03
| CHAR-01 9701367-01 Reg 97010091 Soil Ra-226 0.58 0.21 pCilg 02/03/97  372.9000 0.06
CHAR-01 9701367-01 Reg 97010092 Soil Ra-228 068 0.11 pCilg 01/28/97  372.9000 0.11 |
l CHAR-01 9701367-02 Reg 97010077 Water Th-228 -0.21 0.38 pCiL 01712797 0.2500 0.70
CHAR-01 9701367-02 Reg 97010077 Water Th-230 10.12 T 0.12 pCit 01127197 0.2500 0.16
CHAR-01 9701367-02 Reg 97010077 Water Th-232 ‘—7-0.03 0.10 pCinL 01727197 0.2500 0.23
CHAR-01 9701367-02 Reg 97010076 Water U-234 0.27 0.13 pCilL 0127197 0.2500 0.10 |
CHAR-01 9701367-02 Reg 97010076 Water U-235 - -0.02 0.08 pCilL 017127197 0.2500 0.16
CHAR-01 9701367-0?&69 97010076 Water U-238 0.27 - 0.13 pCilL 0112797 0.2500 T 0.10
CHAR-01 9701367-02 Reg 97010093 Water Ra-226 0.09 0.09 pCilL 02/06/97 0.5000 _—i0.10
CHAR-01 _—79701 367-02 Reg 97010094 Water Ra-228 0.99 1.14 pCilL 02/12/97 1.0000 2.55
CHAR-02 a;")‘l 367-03 Reg 97010079 Soil Th-228 - 0.35 0.10 :T)Cilg 02/04/97 1.0172 0.12
CHAR-02 9701367-03 Reg 97010079 Soil Th-230 0.39 0.08 pCilg 02/04/97 1.04 7;_7 0.03
CHAR-02 9701367-03 Reg 9704?(;._%79 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 pCi/g 02/03/97 1.0612 0.04 |

Key shall be attached
Comments:

MOA mode



IEA Radiological Lab

Page 2

IEA Project Number: 1933_082 Radiological Analysis Results 0217197
. Form |

Chent Sample Batch Analysis Sample

Sample ID LabiD Type  Number Matrix Radionuclide Result Uncertainty Q  Units Date Size MDA
CHAR-02 9701367-03 Reg 97010078 Soil U-235 0.04 0.03 pCi/g 02/03/97 1.0612 0.03
CHAR-02 9701 367-0;-R—eg ;'I_OTOON Soil U-238 032 0.07 pCiflg 02/03/97 _>1 0612 0.04
CHAR-02 9701367-03 Reg 97010091 Soil Ra-226 0.78 023 pCilg 02/03_15 411.2000 0.06
CHAR-02 9701367-03 Reg 97010092 Soil Ra-228 4_70.94 ﬁw pCi'g 01/29/97  411.2000 0.10
CHAR-02 9701367-04 Reg 97010077 Water Th-228 0.16 0.38 pCiL 0127/97_7 0.2500 0.64
CHAR-02 9701367-04 Reg 97;_;;7 Water Th-230 0.08 0.19_—pCIIL 0172797 0.2500 0.34
CHAR-02 9701367-04 Reg:9-moo77 Water Th-232 0.20 0.16 pCiL 01/‘27/97__i 0.2500 0.22
CHAR-02 9701367-04 Reg QT(H 0076 Water U-234 OTZE 0.13 pCiL 01/27797 0.2500 0.14
CHAR-02 9701367-04 Reg 97010078 Water U-235 0.05 0.09 pCilL 0127197 0.2500 0.15
CHAR-02 97013687-04 Reg 97010076 Walter U-238 T 0.18 0.14 pCiL 01727197 0.2500 0.19
‘ CHAR-02 9701367-04 Reg 97010093 Water R_EZZB -0.03 0.13 pCiL 02/06/971 0.5000 0.16
CHAR-02 9701367-04 Reg 97010094 Water Ra-228 243 1.15 pCilL 02/12/97 1.0000 220
SUGAR-01 9701367-05 Reg 97010079 Soil Th-228 0.47 0.11 pCi/g 02/04/97 1.0200 0.13
SUGAR-01 9701367-05 Reg 97010079 Soil Th-230 0.48 0.09 pCilg 02/04/97 1.0200 0.05
SUGAR-01 9701367-05 Reg 97010078 Soil Th-232 0.57 0.10 pCilg 02/04/97 1.0200 0.04
SUGAR-01 9701367-05 Reg 97010078 Soil 7234 ’ 0.31 0.07 pCilg 0?/.@74— 1.0131 0.04
SUGAR-01 9701367-05 Reg 97010078 Soil U-235 0.00 0.02 pCilg 02/03/97 1.0131 0.04
SUGAR-01 9701367-05 Reg 97010078 Soil U-238 022 0.08 pCi/lg 02/03/97 1.0121 0.05 |
SUGAR-01 9701367-05 Reg 97010091 Soil Ra-226 0.6‘5¥ 0.231pCiIg 02/03/97 34+_0;000 0.07
SUGAR-01 9701367-05 Reg 97010092 Soil A—fRa-2284P Ei 0.17 pCilg 01729/97  340.2000 0.12

Key shall be attached
Comments:

MDA mode



g2 .
IEA Project Number: 1933_082 Radiological Analysis Results 02/17/97

An Apan e inquny

Form |

Client Sample Balch Analysis Sample

Sample ID LabID Type  Number Matrix Radionuclide Result Uncedainty Q  Units Date Size MDA
SUGAR-01 9701367-06 Reg 97010077 Water Th-228 0.23 0.38 pCilL 01727197 0.2500 063
SUGAR-01 9701367-068 Reg 97010077 Walter ¢Th-230 T 0.16 0.15 pCilL 0127/07 0.25001 0.23
SUG;!E 9701367-06 Reg 97010077 Water Th-232 0.03 0.10 pCiL 01/27/197 0.2500 k0.20
SUGAR-D11 9701367-08 Reg 87010076 Water U-234 t 0.16 0.16 pCiL 01/27/97 0.2500 0.25 |
SUGARI);? 9701367-06 Reg 97010076 Water U-235 0.04 0.12 pCiL 01727197 0.2500 0.22
SUGAR-01 9701367-08 Reg 97010076 Water U-238 0.22 10.7 pCit 01127197 0.2500 0.18
SUGAR-01 9701367-08 Reg 97010093 Water Ra-226 0.06 0.09 pCiL 02/06/97 0.5000 0.09
SUGAR-O1 9701367-08 Reg 97010084 Water 1Ra-228 112 1.20 pCiL 02/12197 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 Reg 97010079 ST)_iT Th-230 0.48 0.09 pCig 02/04/97 1.0386 0.04
SUGAR-02 9701367-07 Reg 97010079 Soil Th-232 0.44 0.09 pCilg 02/04/97 1.0386 0.05
SUGAR-02 9701367-07 Reg 97010078 Soil U-234 0.37 0.07 pCilg 02_103197 1.0038 0.03
SUGAR-02 9701367-07 ?eg 97010078 Soil U-235 0.00 ﬁ—tﬁ2 pCilg 02/03/97 1.0036 0.04 |
SUGAR-02 9701367-07 Reg 97010078 Soilﬂ U-238 0.25 0.06 pCilg 02/03/97 1.0036 0.03
SUGAR-02 9701367-07 Reg 97010091 Soil Ra-226 0.77 0.26 pCl/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 ijIIL 01/27197 0.2500 0.61
SUGAR-02 9701367-08 Reg 97010077 WalerL Th-Zgr - 0.04 - 0.17 pCiL 0172797 0.2500 0.31
SUGAR-02 T 9701367-08 Reg 97010077 Water Th-232 0.05 0.22 pCi 0127197 ©  0.2500 0.40
SUGAR-02 9701367-08 Reg ﬁws Water U-234 - 027 =0.16 pcﬁ_tomm;-ko.zsoo 0.20

Key shall be attached
Comments:

MDA

i



IEA Radiological Lab Page 4

IE A Project Number: 1933_082 Radiological Analysis Results 0217197
. —— Form |

Client Sample Batch Analysis Sample
Sample 1D Lab ID Type  Number Matrix Radionuclide Result Uncertainty Q  Units Date Size MDA
SUGAR-02 9701367-08 Reg 97010076 Water U-235 0.02 0.09 pCilL 01/27/97 0.2500 0.18
SUGAR-02 9701367-08 Reg 97010076 Water U-238 0.22 0.14 pCin. o01/2187 0.2500 0.18
SUGAR-02 9701367-08 Reg 97010093 V=Vater Ra-226 0.10 0.08 pCiL 02/06/97 0.5000 0.08
SUGAR-02 9701367-08 Reg 97010094 Waler Ra-228 - 299 1.29 pCilL 02/12197 1.0000 248
Pond-01 o 9701443-09 Reg 97010079 Soil Th-ZF 0.68 0.13 pCi/g 02/04/97 1.0288 0.12
Pond-01 TO‘IM:!-OQ Reg 9701007S;=Soil Th-230 — 0.63 0.1 pCig 02/0497 1.0288 0.03
Pond-01 9701443-09 Reg 97010079 =§oi| . Th-232 - 0.79 0.12 pCilg 02/04/97 1.0288 0.04
Pond-01 9701443-09 Reg 97;0078 Soil U-234 0.56 0.10= pCi/g 02/03/97 1.0279 0.05
Pond-01 7014434)9 Reg 970105 Soil U-235 0.01 0.03 pCi/g 020397 1.0279 0.06
Pond-01 '_ 9701443-09 Reg 97010078 Soil 4\.1-—-238 0.67 0.1 pCig 02/03/97 1.0279 0.08
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 R_eg 97010092 Soil Ra-228 N 0.79 0.19 pCilg 01/30/97  322.3000 0.12 |
Pond-01 9701443-10 Reg 97010077 Water Th-228 0.05 026 pCiL 0172997 0.2500 0.46
Pond-01 9701443-10 Reg 97010077 Water Th-230 0.35 0.14 pCiL 01/29/97 0.2500 0.04
Pond-01 97;)1—443-10 Reg 97010077 Water Th-232 0.07 0.08 pCin 01729/97 0.2500 0.13
Pond-01 aﬁ__iu-m Reg 97010076 Water U-234 - , 270 0.41 pCiL 01/29/97 0.2500 0.20
Pond-01 9701443-10 Reg 97010076 Water U-235 0.08 0.10 pCiL 01I29/97= 0.2500 0.17
Pond-01 9701443-10 Reg=97010076 Water _JEB 2.38 037 pCiL 01/29/97 0.2500 0.16
Pond-01 9701443-10 Reg 97010093 Water Ra-226 0.76 0.15 pCilL 02/06/97 - 0.5000 0.08
Pond-01 9701443-10 Reg 197010094 Water Ra-228 37 1.41 pCilL 02112197 1.0000 253

Key shall be attached
Comments:

MDA mode



- IE A Project Number: 1933_082 Radiological Analysis Results 02117187
e Form |
Client Sample Balch Analysis Sample
Sample ID Lab ID Type  Number Matrix Radionuclide Result Uncertainty Q  Unils Date Size MDA
Pond-02 9701443-11 Reg 97010079 Soil Th-228 0.91 0.15 pCl/g 02/04/97 1.0406 0.12
Pond-02 9701443-11 Reg 97010079 Soil Th-230 0.70 0.12 pCilg 02/04/97 1.0406 0.04 |
Pond-02 9701443-11 Reg 97010079 Soil Th-232 k0.81 0.13 pa; 02/04/97 1.0408 0.08 |
Pond-02 - 9701443-11 Reg 97010078 Soil U-234 1.01 40. 13 pCilg 02/03/97 1.0820 0.04 |
Pond-02 9701443-11 Reg %10078 Soil U-42-;57 - 0.014=70.03 pCi/g 02/0397 1.0820 0.06
| Pond-02 9701443-11 Reg 9%71—70070 Soil U-238 - _1—04 0.13 pCilg 02/03/97 1.0820 0.05 |
| Pond-02 9701443-11 Reg m1 Soil Ra-226 0.57 0.29 pCilg 02/03/97 317.8000 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 9701 443-TZ=Reg 97010077 Water Th-228 . *TO.:!O 0.33 pCilLlfﬂ RQNT__?ZSOO 0.64
Pond-02 9701443-12 Reg 97010077 Waler Th-230 4__70.30 0.17 pCiL 01’29/97=>0.2500 0.19
Pond-02 9701 443:2— Reg 97010077 Water Th-232 - -0.02 0.1 pCin. 01'29;7—-7 0.2500 0.24
Pond-02 9701443-12 $9701007G Water _6234 _7 0.53 0.194— pCiL Fﬁ? 0.2500 0.20
Pond-02 9701443-12 Reg 97010076 Water U-235 -0.01 10.12 pCT 01/29/97 0.2500 0.24
Pond-02 9701443-12 Reg 97010076 Water u-238 0.584_‘70.21 pCilL 01/29/97 0.2500 0.23
Pond-02 - 9701443-12 Reg 97010093 Walter Ra-226 0.94 0.22 pCTL—_ 02/06/97 0.5000 ﬁ
Pond-02 9701443-12 Ee? 97010094 Walter Ra-228 ;7:37 1.424__—EZVL 02/12/97 1.0000 333
Blank-20 970144313 Reg 97010077 Water Th228 — .0.28 0.39 pCiIL101129197 '0.2500 0.72
Blank-20 9701443-13 Reg 9%-13077 Water Th-230 - 0.54 0.25 pCiL ﬁ10907 0.2500 0.29
Blank-20 9701443-13 Reg 97010077 Water Th-232 -(E— 0.16 pCiL 01&%T 0.2500 0.40
Blank-20 9701443-13 Reg 97010076 Water U-234 - 0.1;- 0.12 pCiL 01/29/97 =>0.2."‘b00 017

Key shall be attached
Comments:

MOA mode



IEA Radiological Lab Page 6

d. B

IE A Project Number. 1933_082 Radiological Analysis Results 02/17197
N

An Apsrum U anyerry

Form |

Client Sample Batch Analysis Sample

Sample ID Lab D Type  Number Matrix Radionuclide Result Uncertainty Q  Units Date Size . MDA
Blank-20 9701443-13 Reg 97010076 Water U-235 0.03 0.08 pCiiL 01/29/97 0.2500 0.15
Blank-20 9701443-13 Reg 97010076 Water U-238 0.01 0.10k pCirt 01/59/97 0.2500 0.20
Blank-20 9701443-13 Reg 97010093 Water Ra-226 -0.02 0.09 H 02/06/97 0.5000 0.1
Blank-204_ 9701443-13 Reg 97010094 Waler Ra-228__ 2.13— 0.94 pCinL 02/12/97 1.0000 1.72
Blank-Rad20 97(?1743—14 Reg 97010077 Waler Th-228 - -0.06 0.45¥ pCinL 01!29;7 0.2500 0.81
Blank-Rad20 9701443-14 Reg ?&0077 Water Th-230— o 0.50 0.25 —pCVL 01/20/97 0.2500 0.27
Blank-Rad20 ;O_TEM Reg 97010077 Water Th-232 _0.06 0.13 ——pCi/L 01/29/97 0.2500 0.22
Blank-Rad20 9701443-14 Regﬂ 77010076 Walter U-234 ) -0.01 0.09 pCiL 01/29/97 0.2500 0.19
Btank-Rad20 9701443-14 Reg 97010076 Water U-235 0.03 0.07 pCIIL_ 01/29/97 0.2500 0.13 |
Blank-Rad20 9;;—;43-14 Reg 97010076 Water uU-238 0.06 0.08 pCinL ;1I29197 0.2500 0.14
Blank-Rad20 9701443-14 Reg 97010093 Wa:e-r Ra-226 - -0.02 0.14 pCiL 02/09/97 0.5000 0.21
Rad-01 9701443-15 Reg 97010079 Soil Th-228 035 0.09 pCilg 02/04/97 1.0402 0.11
Rad-01 9701443;=Reg 97010079_?oi| Th-230 0.30 W pCilg 02/04/97 1.0402 0.03
Rad-01 9701443-15 Reg 97010079 Soil Th-232 0.34 0.08 pCilg 02/04/97 1.0402 0.07
Rad-01 9701443-15 Reg 97010078 Soil U-234 0.36 0.07 pCilg 02/03/97 1.0230 0.05
Rad-01 9701443-15 Reg 97010078 Soil U-235 o , 0.03 0.03 pCilg 02/03/97 1.0230 0.05
Rad-01 976;43-15 Reg 97010078 Soil U-238 ; 035 0.07_prilg 02/03/97 1.0230 0.04
Rad-01 9701443-15 Reg=97010091 Soil Ra-228 2.06 0.45 N pCig 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 0.1
Rad-02 9701443-16 Reg 97010079 Soil Th-230 0.20 0.06 pCi/g 02/04/97 1.0235 0.05

Key shalt be attached
Comments:

MDA mode



-

% IE A Project Number: 1933_082 Radiological Analysis Results 0217197

A Apurvat ey

Form |
Client Sample Batch Analysis Sample
Sample ID Lab ID Type  Number Matrix Radionuclide Result Uncedainty Q  Units Date Size MDA
Rad-02 9701443-16 Reg 97010079 Soil Th-232 0.12 0.05 pCilg 02/04/97 1.0235 0.08
Rad-02 0701443-16 Reg 97010078 Soil U-234 T 0.20 0.06 pCi/g 02/03/97 1.001r - 0.04
Rad-02 9701443-16 Reg 97010078 Soil U-235 T 0.02 0.02 pCilg 02/03/97 k1 .0018t 0.03
Rad-02 9701443-16 Reg 97010078 Soili U-238 o 022 0.06 pCilg 02/03/97 1.0018 0.05
Rad-02 9701443-16 Reg 97010091 Soil Ra-226 o 215 _;AG pCig 02/04/97  302.1000 0.08
Rad-03 970144?}209 97010079  Soil Th-228 0.30 OK pCilg 02/04/97 1.0732 o
Rad-03 9701443—1;=l;g 97010079 Soil Th-230 0.26 0.06 pCig 02/04/97 1.0732 0.05 |
‘Rad-03 9701443-17 Re;-9701m79 Soil Th-232 0.21 0.06 pCig 02/04/97 1.0732 0.05 |
Rad-03 9701 443-;_?09 97010078 Soil U-234 0.25 0.06 pCilg 02/03/97 1.0004 0.03
| Rad-03 9701443-17 Reg 97010078  Soit U-235 0.00 0.03 pCig 02/03/97 1.0004 0.05 |
Rad-03 9701443-17 Reg 97010078 Soil u-238 - 0.261 0.(;61 pClg 02/0379?7 1.0004 0.02 |
Rad-03 .9701443-17 Reg 97010091 Soil Ra-226 3.17 0.51 pCi/g 02/84—_197 327.7000 0.07
Rad-04 9701443-18 Reg 97010079 Soil Th-228 o 017 0.07 pCiig 02/04/97 1.0461 0.10
Rad-04 9701443-18 Re;19701w79 Soil Th-230 - 0.22 0.06 pCilg 02/04/97 1.0461 0.04
Rad-04 9701443-18 Reg 97010079 Soil Th-232 0.20 0.05 pCilg OWI;_k 1.0461 0.04
Rad-04 9701443-18 Reg 97010078 Soil U-234 0.24 0.07 pCilg ;_IOTQN7 1.0087 0.07
L — —— — —_————
Rad-04 9701443-18 Reg 97010078 Soil U-235 _ 0.01 0.03 pCi/'g 02/03/97 1.0087 0.06
Rad-04 97):;43-18 Reg 97010078 Soil U-238 0.24 0.07 pCi/g 02/03/?7‘ 1.0087 0.08
Rad-04 9701443-18 Reg 97010091 Soil Ra-228 3.18 0.4r pCilg 02/04/97 °© 322.4000 0.07

Key shall be attached
Comments:

MDA

i
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IE A Project Number: 1933_082 QA/QC Results Summary 02/17/97
A\’ -
. Form )l

Client Sample Batch Analysis Sample inst
Sample ID Lab ID Type  Number Matrix Radionuclide Result Uncertainty Units Date Size MDA 1D
Blank Spike N/A BS 97010077 Water Th-230 35.79 3.67 pCiL 01727197 0.2500 022 3
Blank Spike N/A B8S 97010079 Soil Th-230 8.52 0.82 pCifg 02/0-;97 1.0000 003 3
Blank Spike N/A 8BS 97010076—Water U-234 27.17 1.77 pCilL 01727197 0.2500 018 3
Blank Spike N/A _BS 97010078  Soil U-234 - 6.91 0.44 pCilg 02/03/97 1.0000 003 3
Blank Spike N/A BS_ 97010076 Wat;r- U-238 - 27.82 1.81 pCil. 01/27/97 0.2500 029 3
Blank Spike N/A BS 97010078 Soil U-238 6.74 0.44 pCifg 02/03/97 1.0000 003 3
Blank Spike N/A BS 9701009t Soil Ra-226 6.01 0.30 pCi/g 02/04/97 350.0000 007 2
Blank Spike =NR BS 97(?0093 Water Ra-226 57.51 2.13 pCiL 02/05/97 0.5000 02t 5
Blank Spike N/A BS=97010092 Soil o Ra-228 o 6.16 0.46 pCiIg_(-)ZIO4I97 350.0000 0.11 2
Blank Spike N/A 8s 97010094=V>Valer Ra-228 115.83 4.98 pCiL 02/12/197 1.0000 200 1
CHAR-01 9701367-02 Dup 97010077 Ware:— Th-228 - -0.18 0.36 pCin. 012197 0.2500 067 3
CHAR-01 9701367-02 Dup 97010077 Water Th-230 0.07 0.11 pCiL 01727197 0.2500 018 3
CHAR-01 9701367-02 Dup 97010077 Water Th-232 -0.07 0.08 pCill 01727197 0.2500 022 3
CHAR-01 9701367-02 Dup 97010076 Water U-234 0.39 0.21 pCiL 01/27/97 0.2500 027 3
CHAR-01 9701367-02 Dup 97010076 Water U-235 R 0.04 0.12 pCilL 01/27/97 0.2500 022 3
CHAR-01 9701367-02_ Dup 97010076 Water U-238 - 0.13 0.14 pCiL 01727197 0.2500 021 3
CHAR-01 9701367-02 Dup 97010093 Water Ra-226 0.18 0.28 pCit. 02/05/97 0.5000 027 5
SUGAR-01 9701367-06 Dup 97010094 Walter Ra-228 1.77 1.13 pCiL 02/12197 1.0000 230 1
Rad-02 9701443-16 Dup 970100;;&! Th-228 0.19 0.10 pCi/g 02/04/97 '1.0087 015 3
| Rad-02 9701443-16 Dup 97010079 Soil Th-230 025 0.07 pCilg 02/04/97 1.0087 004 3

Key shall be attached
Comments:

MDA mode



Project Number: 1933_082

QA/QC Results Summary 02117197

Form Il

Client Sample Batch Analysis Sample inst
Sample ID Lab 1D Type  Number Matrix Radionuclide Resutt Uncertainty Units Date Size MDA 1D
Rad-02 9701443-16 Dup 97010079 Soil Th-232 0.12 0.05 pCilg  02/04/97 1.0087 005 3
Rad-02 9701443-16 Dup 97010078 Soil U-234 020 0.05 pCilg  02/03/97 1.0082 003 3
Rad-02 9701443-16 Dup 97010078 Soil U-235 0.01 0.02 pCilg  02/03/97 1.0082 005 3
Rad-02 9701443-16 Dup 97010078 Soil U-238 - 024 0.08 pCilg  02/03/97 1.0082 005 3
Rad-02 - 9701443-16 Dup 97010091 Soil Ra-226 3.00 049 pCilg  02/0497  315.8000 007 2
Method Blank #;NIA MB 97010077 Walter Th-226 0.03 0.33pCi.  01/27/97 0.2500 058 3
Method Blank N/A -kMB 97010079  Soil Th-228 0.00 0.14 pCilg  02/04/97 1.0000 025 3 |
Method Blank N/A _IE 97010077 Water Th-230 0.14 0.14 pCi. 012797 0.2500 021 3
Method Blanlr_i N/A MB 97010079 Soil Th-230 0.04 0.06 pCilg  02/04/97 1.0000 010 3 |
Method Blank N/A _ITAB 97010077 Water Th-232 0.00 0.10 pCiL 0127197 0.2500 02t 3
Method Blank N/A MB 97010079 Soil Th-232 0.00 0.03 pCi/g 02/04/97 1.0000 007 3
Method Blank N/A MB 97010076 _V\Tater U-234 0.02 008 pCiL 01727197 0.2500 015 3
Method Blank N/A MB 97010078 Soil U-234 0.01 0.02 pCilg  02/03/97 o 1.0000 002 3
Method Blank N/A MB 87010076 Water U-235 0.06 0.07 pCi. 01727197 0.2500 o1 3
Method Blank N/A MB 97010078 Soil U-235 0.00 0.02 pCilg  02/03/97 1.0000 003 3
Method Blank N/A MB 97010076 Walter uU-238 0.02 0.07 pCiL 01/27/97- 0.2500 - 014 3
Mathod Blank N/A MB 97010078 Soll U-238 ' 0.01 0.02 pCilg  02/03/97 1.0000 004 3
Method Blank N/A MB 97010091 Soil Ra-226 0.00 0.07 pCilg  02/05/97  350.0000 007 2
Method Blank N/A mB 9701009?Water Ra-;26L 0.01 0.16 pCilL 02/0?/97 0.5000 016 5
Method Blank N/A MB 97010092 kSoil Ra-228 0.11 0.08 pCilg 02/05/97 350.00;00k 011 2

Key shall be attached
Comments:
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LE {‘l} Project Number. 1933_082 QAIQC Results Summary 02117/97
. Form |l

Client Sample Batch Analysis Sample Inst
Sample ID Lab 1D Type  Number Matrix Radionuclide Result Uncertainty Units Date Size MDA D
Method Blank N/A MB 97010094 Water Ra-228 1.56 1.13 pCiL 02112197 1.0000 238 1
CHAR-02 9701367-04 MS 97010077 Walter Th-230 o 3N 3.89 pCilL 01727197 0.2500 048 3
CHAR-02 9701367-04 MS 97010076 Water U-234 28.62 © 1.85 pCiL 01727197 0.2500 011 3
CHAR-02 - 9701367-04 MS 97010076 Walter U-238 —2—9—.78 1.91 pCiL 01727197 0.2500 0141 3
CHAR-02 9701367-04 MS 97010093 Water Ra-226 148.68 1.93 pCiL 02/05/97 0.5000 016 5
SUGAR-02 9701367-08 MS 97010094—\;Iatel’ Ra-228 ) 133.57 6.09 pCilL —021 12/97 1.0000 302 1
Rad-02 9701443-16 MS 9701 OOTSoiI Th-230 o 8.57 0.83 pCi/g 02/04/97 1.0077 003 3
Rad-02 9701443-16 MS 97010078 Soil U-234 6.74 0-.48 pClg 02/03/97 1.00682 004 3
Rad-02 9701443-16 MS 97070078 Soil U-238 i 7.03 0.47 pCilg 02/03/97 1.0062 005 3

Key shall be attached
Comments:




IE A Project Number. 1933_082 W Method Blank Summary 02117/97
[ ol A Apusat imqwey
Form 1l

Client Batch Analysis Sample Method Inst
Sanfple ID Number Malrix Radionuclide Result Uncertainly Q Units Date Size Number D

Method Blank 97010077 Water Th-228 0.03 0.33 pCilL 01/27/97 0.2500 RAS00802 3
Method Blank 97010079  Soil Th-228 0.00 0.14 pCilg 02/04/97 1.0000 RAS09100 3
Method Blank 97010077 Waler Th-230 0.14 0.14 pCiILi 01727197 0.2500 RAS00802 3
Method Blank 97010079 Soil Th-230 - 0.04 0.08 pCilg 02/04/97 1.0000 RAS09100 3
Method Blank 97010077 Water Th-232 - 0.00 0.1;1 pCiL 01/27/97 — 0.2500 RAS00802 3
Method Blank 97010079 Soil Th-232 0.00 0.03 pCilg ()2/04;7= 1.00i=R—A809100 3
Method Blank 97010076 Water U-234 - =—0.02 0.08 pCiL 01727197 0.2500 RAS?ZE1 3
Method Blank - 97010078 So; u-234 OF—_* 0.02 pCi/g 02/03/97 1.0000 RAS09100 3
Method Blank 97010076 Water U-235 - 0.06 0.07 pCinL 01;I;7 0.25740—_;/\802101 3
Method Blank 97010078 Soil uU-235 0.00 0.02 pCi/g 02/03;7—_7 1.0000 RAS09100 3
Method Blank _;701m76 Water v-238 — 0.02 - 0.07 ;JT 01/2;7= 0.2500 RAS02101 3
Method Blank 97010078  Soil U-238 0.01 0.02 pCig 02/03/97 1.00004-_R7ASOQ100 3
Method Blank' 9701009%  Soil Ra-226 0.00- 007 U pCi/g 02/05/97 350.0000 RAS02300 2
Method Blank 4—_?/010093 Water Ra-226 ER o.1sﬂ_Tcn 03105197 o.Tsoo_oLRAsmgoo 5
Method Blank)k ‘-?1010092 Soil Ra-228 _7 0.11 —;o.oa Eg 02/05/97 350.0000 m
Method Blank 97010094 Water Ra-228 158 13 ponL o227 70000 RAS08500 1

Key shall be attached
Comments:
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IE A Project Number: 1933_082 Chemical Recovery 02/17/197
[l ~n Ayt ymn
. Form IV
Client Sample Batch Tracer Tracer Percent Tracer Analysis Inst
Sample ID Lab D Type  Number Radionuclide Chemical Tracer Result Added Recovery Q Units Date [0}
CHAR-01 9701367-01 Reg 97010079 Th-228 Th-229 219 243 90.12% pCi 02/14/97 3
CHAR-01 9701367-01 Reg 97010079 Th-230 Th-229 219 243 _&.12 % pCi= 02/14/97 3
CHAR-01 19701 367-01 Reg 9701 007;kTh-232 Th-229 o 219 243 9012 %: pCi 02/14/97 k3
CHAR-01 B 9701367-01 Reg 97010078 U-234 U-232 o 11.84 1251 9464% pCi 02/03/97 —3_=
CHAR-01 9701367-01 Reg 97010078 U-235 U-232 11.84 1251 9464% ﬂ_ﬁ 02/03/97 3
CHAR-01 9701367-01 Reg 97010078 U-238 U-232 11.84 1251 9464% pCi 02/03/97 3
CHAR-01 9701367-02 Reg 97010077 Th-228 . Th-229 6.63 985 67.31% pCi 01727197 3
CHAR-01 9701367-02 Reg 97010077 Th-230 Th-229. 6.63 k9.85 67.31% pCi 01727197 3
CHAR-01 9701367-02 Reg 97010077 Th-232 Th-229 T 6.63 N 985 67.31% pCi 0172797 3
CHAR-01 9701367-02 Reg 97010076 U-234 H232 4427 50.21 58.17 % pCi =01/27/97 3
CHAR-01 9701367-02 Reg 97010076 U-235 U-232 4427 50.21 88.17% pCi 01727197 3
CHAR-01 9701367-02 Reg 97010076 U-238 U-232 4427 50.21 8817 % pCi 01727197 3
CHAR-01 9701367-02 Reg 97010093 Ra-226 Ba-133 1123.00 122800 9145% 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-229k 230 2.421 95.04 % pCi ;OWM7 3
CHAR-02 9701367-03 Reg 97010079 Th-230 Th-229 230 242 9!';: % pCi 02/04/97 3
CHAR-02 19701367-031Reg 97010079 Th-232 Th-229 230 242 9504% 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 leZ:!S 6_25 T 11.86 1183 100.25% pCl= 02/03/97 3
CHAR-02 9701367-03 Reg 97010078 U-238 uU-232 11.86 1183 100.25% N pCi 02/03/97 3

Key shalil be attached
Comments:

MOA mode



IE A Project Number: 1933_082 Chemical Recovery 02/17/97
A\ [P
Form IV
Client Sample Batch Tracer Tracer  Percent Tracer Analysis Inst
Sample ID Lab IO Type Number Radionuclide Chemical Tracer Result Added Recovery Q Units Date D
CHAR-02 9701367-04 Reg 97010077 Th-228 Th-229 5.71 985 5797% pCi 01/27/97 3
CHAR-02 9701367-04 Reg 97010077 Th-230 Th-229 ) 5.71 :3.85 57.97% pCi 012797 3
CHAR-02 9701367-04 Reg 97010077 Th-232 Th-2;§ 5.71 985 5797% pCi 01727197 3
CHAR-02 9701367-04 Reg 97010076 U-234 uU-232 4522 5021 90.08% pCi 012797 3
CHAR-02 9701367-04 Reg 9701007;—1!-235 U-232 44?.22 5021 90.06% pCi 01/27/97 3
CHAR-02 9701367-04 Reg 97010076 U-238 U-232 45.22 50.21 90.06% pCi 0172797 3
CHARE 9701367-04 Reg 97010093 Ra-226 Ba-133 1185.00 1276.00 92.87% pCi 02/068/97 5
CHAR-02 9701367-04 Reg 9701 009%4_k Ra-228 . Ba-133 1002.00 119400 8392% pCi 02112197 1
SUGAR-01 97(?1567-05 Reg 9701007ﬁ-228 Th-229 228 241 9461% pCi 02/04/97 3
SUGAR-01 9701367-05 Reg 97010079 Th-230 Th-229 228 241 9461% pCi 02/04/97 3
SUGAR-01 9701367-05 Reg 97010079 Th-232 Th-229 228 241 9461% pCi 02/04/97 3
SUGAR-01 9701367-05 Reg 97010078 U-234 uU-232 10.24 1239 8265% pCi 02/03/97 3 |
SUGAR-01 9701367-05 Reg 970105: U-235 U-232 10.24 1239 8265% pCi 02/03/97 3
SUGAR-01 9701367-05 Reg 97010078 U-238 U-232 10.24 1239 8265% pCi 02/03/97 3
SUGAR-01 97075337—06 Reg 97010077 Th-228 Th-229 7.01 985 71.17% pCi 0127197 3
SUGAR-01 9701 367-06?:; 97010077 Th-230 Th-229 - 7.01=7 985 71.17% pCi 01/27/97 3
SUGAR-01 9701367-06 Reg 97010077 Th-232 o Th-229 7.01 985 7117 V:__pri (;ETIW ;—
SUGAR-01 9701367-06 ;e; 97010076 U-234 Uﬂ-232 - 41.10 50.21 81.868% pCi 01727197 3
SUGAR-01 9701367-06 Reg 97010076 U-235 U-232 41.10 50.21 8186% pCi 01727197 3
SUGAR-01 9701 36;;6‘;Re9 97010076 U-238 U-232 T 41.10 5021 81.868% pCi - 01727197 3

Key shall be attached
Comments:

MOA mode
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IE A Project Number. 1933_082 Chemical Recovery 02/17/197
[ ] A Arasmt iwgen
. Form IV
Client Sample Batch Tracer Tracer Percent Tracer Analysis Inst
Sample ID LabID Type Number Radionuclide Chemical Tracer Resutt Added Recovery Q Units Date 1D
SUGAR-01 9701367-06 Reg 97010093 Ra-226 Ba-133 1094.00 122800 89.09% pCi 02/06/97 5
SUGAR-01 9701367-06 Reg 97010094 Ra-228 Ba-133 O 934.6? 1194.00 78.-2—7-% pCi 0212197 1
SUGAR-02 9701367-07 Reg 97010079 Th-228 Th-229 1.92 237 B8101% pCi 02/04/97 3
SUGAR? 9701367-07 Reg 97010079 Th-230 Th-229 1.92 237 8101% pCi 02/04/97 3
SUGAR-02 9701367-07 Reg 97010079 Th-232 Th-229 1.92 237 81.01% pCi 02/04/97 3
SUGAR-02 9701367-07 Reg 97010078 U-234 U-232 11.90 1250 9520% pCi 02/03/97 3
SUGAR-02 9701367-07 Reg 9731k0078 U-236 U-232 11.90 1250 95.20% pCi 02/03/97 3
SUGAR-02 975;7-07 Reg 97010078 U-238 U-232 11.80 1250 95.20% pCi 02/03/97 3
SUGAR-02 9701367-08 Reg 97010077 Th-228 Th-229 8.76 985 68.63% —pCi 01727197 3
SUGAR-02 9701367-08 Reg 97010077 Th-230 Th-229 6.76 985 6863% pCi 01727197 3
SUGAR-02 9701367-08 Reg 97010077 Th-232 Th-229 6.76 985 6863% pCi 01727197 3
SUGAR-02 9701367-08 Reg 97010076 U-234 U-232 42.36 5021 B437% pCi 01727197 3
SUGAR-02 9701367-08 Reg 970100768 U-235 u-232 42.36 50.21 84.37% pCi 01727197 3
SUGAR-02 9701367-08 Reg 97010076 U-238 U-232 42.36 50.21 84.377} pCi 01727197 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 124800 88.14% pCi 02/12197 1
Pond-01 ?7;1 443.09 Reg 97010079 Th-228 Th-229 209 239 87=.45 % pCi 02/04/97 3
Pond-01 9701443-09 Reg 97010079 Th-230 Th-229 T 209 239 8745% pCi 02/04/97 3
Pond-01 9701443-09 Reg 97010079 Th-232 Th-229 2.09 239 8745% pCi 02/04/97 3
Pond-01 9701443-09 Reg 97010078 U-234 U-232 9.88 1221 80.92% pCi 02/03/97 3

Key shall be attached
Comments:

MOA mode



TV s e

FE A Project Number:  1933_082 Chemical Recovery 02117197
[l "= Aswset oy
Form IV

Client Sample Batch Tracer Tracer  Percent Tracer Analysis Inst
Sample 1D Lab ID Type  Numbet Radionuclide Chemical Tracer Result Added Recovery Q Units Date 10
Pond-01 0701443.09 Reg 97010078 U-235 U-232 9.88 1221 80982%  pCl 0210387 3
Pond-01 9701443.09 Reg 87010078 U-238 U-232 9.88 1221 8092%  pCi 0200307 3
Pond-01 070144310 Reg 97010077 Th-228 Th22e 8.59 985 8721%  pCl 012997 3
Pond-01 970144310 Reg 97010077 Th230 Th-229 8.59 985 8721%  pCi ool 3 |
Pond-01 0701443-10 Reg 97010077 Th-232 Th-229 8.59 985 8721%  pCi ov2em7 3
Pond-01 070144310 Reg 97010076 U-234 U-232 4033 5020 ©827%  pCi V2087 3
Pond-01 9701443.10 Reg 87010076 U-235 U232 49.33 5020 9827%  pCi 012087 3
Pond-01 T o701443.10 Reg 97010076 U238 _ U-232 49.33 5020 9827%  pCi 012007 3
Pond-01 970144310 Reg 07010093 Ra-228 Ba-133 112400 122800 9153%  pCi ool 5 |
Pond-01 9701443-10 Reg 97010094 Ra-228 Ba-133 01510 124800 7333%  pCi 2t 1 |
Pond-02 9701443-11 Reg 97010079 Th-228 ™ 1.98 237 8270% gl 0210497 3
Pond-02 070144311 Reg 97010079 Th-230 Th-229 1.98 237 8270%  pCi 0210497 3
Pond-02 570144311 Reg 87010079 Th232 Th-229 196 237 8270%  pCi ooaeT 3 |
Pond-02 970144311 Reg 97010078 U-234 U-232 10.02 1160 8638%  pCi 02097 3
Pond-02 9701443-11 Reg 97010078 U-235 T ua2s2 10.02 1160 8638%  pCi 0200397 3
Pond-02 0701443-11 Reg 97010078 U-238 U-232 10.02 1160 8638%  pCi 0200397 3
Pond-02 970144312 Reg 97010077 Th-228 Th22s 7.43 985 7543%  pCi o297 3
Pond-02 9701443-12 Reg 97010077 Th-230 Th-229 7.43 985 7543%  pCi o0ir2987 3
Pond-02 970144312 Reg 97010077 Th-232 Th-229 743 085 7543%  pCi 012097 3
Pond-02 9701443-12 Reg 97010076 U-234 U-232 4972 5020 9904%  pCi 012997 3

Key shall be attached
Comments:

MDA mode
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BIEA [
PrO]eCt Number: 1933_082 chemlcal Recovery 02/17/197

An Agusnt ey

Form IV

Client Sample Balch Tracer Tracer Percent Tracer Analysis Inst
Sample ID LabID Type Number Radionuclide Chemical Tracer Resuft Added Recovery Q 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 _53.20 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 119400 4559% pCi 02/12/97 1
Blank-20 97017::1 3 Reg 97010077 Th-228 Th-229 7.08 - 985 7188% pCi 01/29/97 3
Blank-20 9701443-13 Reg 97010077 Th-230 Th-229 T 7.08 9.85‘ 71.88% pCi 01729/97 3
Blank-20 9701443-13 Reg 97010077 Th-232 | - Th-229 7.08 9.85L71 .88 % pCi 01/29/97 3
Blank-20 9701443-13 Reg 97010076 U-234 U-232 51.90 =i50.20 103.39 % pCi =01/29/97 3
Blank-20 9701443—? Reg 9701 m7;—_u-235 - U-232 3 51.90 50.20_i 03.39% pCi 01/29/97 3
Blank-20 9701443-13 Reg= 97010076 U-238 U-=232 51.90 50.20 103.38% pCi 0172997 3
Blank-20 9701443-13 Reg 97010093 Ra-226 Ba-133 1013.00 122800 8249% 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-229 557 985 56.55% pCi 01/29/97 3
Blank-Rad20 9701443-14 Reg 97010077 Th-230 Th-229 ) 557 9.85 ) 56.55 % pCi 01/29/97 3
Blank-Rad20 070144314 Reg 97010077 Th232  Th229 5.57 085 5655%  pCi 012007 3 |
Blank-Rad20 9701443-14 Reg 97010076 U-234 uU-232 53.89_ 50.20 107.35% pCi 0172997 3
Blank-Rad20 9701443-14 Reg__9—701 0076 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 127600 75.05% pCi 02/09/97 5
Rad-01 9701443-15 Reg 97010079 Th-228 Th-229 220 237 9283% pCi 02/04/97 3

Key shall be attached
Comments:

MDA mode



IEA Project Number. 1933_082 Chemical Recovery 02117197
-~ PRI
Form IV
Client Sample Batch Tracer Tracer Percent Tracer Analysis Inst
Santple ID Lab D Type  Number Radionuclide Chemical Tracer Result Added Recovery Q Units Date 0
Rad-01 9701443-15 Reg 97010079 Th-230 Th-229 220 237 9283% pCi 02/04/97 3
Rad-01 9701443-15 Reg 07010079 Th-232 Th-229 220 237 9283% pCIk 02/04/97 K]
Rad-01 9701443-15 Reg 97010078 U-234 U-232 10.95 1227 89.24% pCi 02/03/97 3
Rad-01 9701443-15 Reg 976?68 U-235 U-232 10.95 1227 89.24% TCT 02/03/97 3
Rad-01 9701443-15 Reg 97010078ku-238 U~2;2k 10.95 1227 89.24% pCi 02/03/97 3
Rad-02 9701443-16 Reg 97010079 Th-228 Th-229 241 B7.14% pCi 02/04/97 3
Rad-02 9701443-16 Reg 97010079 Th-230 Th-229 87.14% 02/04/97 |
Rad-02 9701443-16 Reg 97010079 Th-232 Th-229 210 241 87.14% pCi 02/04/97 3
| Rad-02 - 970173-16 Reg 97010078 U-234 U-232 11.25 1253 89.78% pCi 02/03/97 3
Rad-02 9701443-16 Reg 97010078 U-235 uU-232 11.25 1253 89.78% pCi 02/03/97 3
Rad-02 9701443-16 Reg 970100¥=U—-238 U-23T T1 .25 1253 89.78% pCi 02/03/97 3
Rad-r 9701443-17 Reg 970100;9-111\-228 Th-229 2.06 229 8996% pCi 02/04/97 3
Rad-03 0701443-17 Reg 97010079 Th-230 — Th-229 - 2.08 229 8996% pCi 02/04/97 3
Rad-03 9701443-17 Reg 97010079 Th-232 Th-229 . 206 229 89968% pCi 02/04/97 K]
Rad-03 9701443-17 Reg 97010078 U-234 U-232 11.59 1254 9242% pCi 02/03/97 3
Rad-03 9‘5;;3-17 Reg 97010078 U-235 U-232 o 11.59 1254 9242% pCi 02/03/97 3
Rad-03 ﬁ—>9701443-17 Reg 9701007;7238 U-232 . 11.59 12.57 92.42 % pCi 02/03/97 3
Rad-04 9701443-18 Reg 97010079 Th-228 Th-229 224 235 9532% pCl 02/04/97
Rad-04 9701443-18 Reg 97010079 Th-230 Th-229ﬂk 224 235 9532% pCi OW 3
Rad-04 9701443-18 Reg 9ﬁ79 Th-232 Th-229 224 235 9532% pCi 02/04/97 3

Key shall be attached
Comments.




. IEA Radiological Lab Page 7
IEA Project Number:  1933_082 Chemical Recovery 02/17/97
A\ PIEREIR
. Form IV
Client Sample Batch Tracer Tracer Percent Tracer Analysis Inst
Sample ID Lab 1D Type  Number Radionuclide Chemical Tracer Result Added Recovery Q Units Date 1D
Rad-04 9701443-18 Reg 97010078 U-234 U-232 10.29 1244 B3B2% pCi 02/03/97 3
Rad-04 9701443-18 Reg 97010078 U-235 u-232 10.39 1244 8352% pCl= 02/0397 3
Rad-04 9701443-18 Reg 97010078 U-238 uU-232 10.39 1244 8352% pCi O_ZIEIQ'I 3
Blank Spike N/IA ﬂBS 97313077 Th-230 Th-229 - 712 985 7228% pCi 0127197 3
Blank Spike N/A BS 97010079 Th-230 Th-229 2.02 246 8211% p(T— _-i02IO4I97 3
Blank Spike N/A BS 97010076 U-234 o U-232 - 50.65 50.21 1008% pCi =?O‘II27197 3=
Blank Spike N/A BS 97010078 U-234 U-232 13.07 1255 1041 % pCi 02/03/97 3
Blank Spike N/A BS 97010076 U-238 U-232 Il 50.65 50-31 100.8 % Bl pCi 01/27/97 3
Blank Spike - N/A — B8S 97010078 U-238 U-232 13.07 1255 1041 % pCi .—05:”97 3
Blank Spike N/A BS 97010093 Ra-226 Ba-133 1093.00 1276.00 8566% pCi 02/05/97 5
Blank Spike N/A BS = 97010094 Ra-228 Ba-133 1098.00 119400 91.96% pCi ﬂT)ZI12197 1
CHAR-01 9701367-02 Dup 97010077 Th-228 Th-229 6.69 985 6792% pCi 01/27/97 3
CHAR-01 9701367-02 Dup 97010077 Th-230 Th-229 6.69 985 6792% pCi 01/27/97 3
CHAR-01 9701367-02 Dup 97010077 Th-232 Th-229 6.69 985 67.92% pCi 01/27/97 3
CHAR-01 9701367-02 Dup 97010076 U-234 U-232 39.86 50.21 79.39% _p—Ci 01727197 3
CHAR-01 9701367-02 Dup 97010076 AlIZfSS U-232 39786 50.27— 79.39 % pCi ; 01727197 3
CHAR-01 9701367-02 Dup 9%6 y-238 U-232 39.86 _7 50.21 7;39% pCi 01/27/97 3
CHAR-01 9701367-02 Dup 97010093 Ra-226 Ba-133 - 1132.00 122800 9218 ‘/-=7 pCi 02/05/97 5
SUGAR-01 9701367-08 Dup 97010094 Ra-228 Ba-133 968.70 124800 77.62% pCT;: 02/12/197 1
Rad-02 9701443-16 Dup 97010079 Th-228 Th-229 1.82 244 7459% pCi 02/04/97 3

Key shall be attached
Comments:

MDA mode



@ IEA Project Number: 1933_082 Chemical Recovery 02/17197
m—n— Form IV
Client Sample Batch Tracer Tracer  Percent T Analysis Inst
Sample ID Lab (D Type  Number Radionuclide Chemical Tracer Result Added Recovery Q Date D
Rad-02 9701443-16 Dup 97010079 Th-230 Th-229 1.82 244 7459% pCi 02/04/97 3
Rad-02 9701443-16 Dup 97010079 Th-232 Th-229 1.82 244 7459% pCi 02/04/97 3
Rad-02 9701443-16 Dup 97010078 U-234 U-232 10.82 1245 8691% pCi 02/03/97 3
Rad-02 9701443-16 Dup _-9‘760078 U-235 U-232 10.82 1245 8691% pCi 02/03/97 3
Rad-02 9701443-16 Dup 97010078 U-238 U-232 10.82 1245 8691% pCi 02/03/97 3
Method Blank N/A MB 97010077 Th-228 Th-229 - 6.73 985 68.32% pCi 01727197 3
Method Blank N/A MB 97010079 Th-228_ Th-229 1.09 246 44231% pCi 02/04/97 3
Method Blank N/A MB 97010077 =Tr:230 Th-229 6.73 985 68.32% pCi 01727197 3
Melr;BIank N/A Maﬁnoom Th-230 Th-229 1.09 246 4431% pCi 02/04/97 3
Method Blank N/A MB;797010077 Th-232 Th-229 8.73 N 985 68.32% pCi 0172797 3
Method Blank N/A MB 97010079 Th-232 Th-229 1.09 246 4431 % pCi 02/04/97 3
Melhc;B—l-a; N/A — MB 97010076 U-234= U-232 51.75 5021 103.0% pCi 012797 3
Method Blank NI;= M8 97010078 U-;:M U-232 12.77 1255 101.7% pCi 02/03/97 3
Method Blank N/A MB 97010076 -7-235 U-232 - 51.75 50.21 103.0% pCi 0127197 3
Method Blank N/A MB 97010078 U-235 U-232 1277 — 1255 101.7% pCi 02/03/97 3
| Method Blank N/A MB= 97010076 U-238 U-232= 51.75 50.21 103.0% pCi 0112797 3
Method Blank N/A MB 97010078 U-238 uU-232 12.77 1255 101.7% pCi 02/03/97 3
Method Blank N/A MB 97010093 Ra-226 Ba-133 1072.00 122800 87.30% pCi 02/05/97 5
Method Blank N/A MB 97010094 Ra-228 Ba-133 1050.00 1248.00 84.137 pCi 02112197 1
CHAR-02 9701367-04 MS 97010077——Th-230 Th-229 6.01 985 61.02% pCi 012797 3

Key shall be attached
Comments.

MOA mode



IEA Radiological Lab Page 9

- -
- IEA Project Number:  1933_082 Chemical Recovery 02/17/97

o

L mll An Apsenn( conymry

. Form IV

Client Sample Batch Tracer Tracer  Percent Tracer Analysis Inst
Sample ID Lab ID Type  Number Radionuclide Chemical Tracer Result Added Recovery Q Units Date 10
CHAR-02 9701367-04 MS 97010076 U-234 uU-232 48.64 50.21 96.87 % pCi 01727197 3
CHAR-02 9701367-04 MS 97010076 U-238 uU-232 48.64 5021 9687 % pCi 01727197 3
CHAR-02 9701367-04 MS 97010093 Ra-226 Ba-133 1133.00 1276.00 88.79% pCi 02/05/97 5
SUGAR-02 9701367-08 MS 97010094 Ra-228 Ba-133 897.20 124800 7189% pCi 0212197 1
Rad-02 9701443-16 MS 97010079 Th-230 Th-229 1.98 244 B81.15% pCi 02/04/97 3
Rad-02 9701443-16 MS 97010078 U-234 U-232 11.10 1247 89.01% pCi 02/03/97 3
Rad-02 9701443-16 MS 97010078 U-238 U-232 11.10 1247 89.01% pCi 02/03/97 3

Key shall be attached
Comments:

MDA mode



ZEA
Project Number: 1933_082 Blank Spike Results Summary 02117197

An Agurem Lrnqany

Form V

Client Batch Spike  Percent Analysis  Method
Sample ID Number Matrix Radionuclide Spike Resutt Value Recovery Q Units Date Number
Blank Spike 97010077 Water Th-230 Th-230 35.79 3364 106.39% pCiL 012797 RAS00802
Blank Spike 97010079  Soil Th-230 Th-230 8.52 841 101.31% pCig 02/04/97 RAS09100
Blank Spike 97010076 Water U-234 U-234 27.17 26.80 101.38% pCiL 01/27197 RAS02101
Blank Spike 97010078  Soil U-234 U-234 6.91 6.70 103.13% pCllg 02/03/97 RAS09100
Blank Spike 97010076  Water U-238 ﬁiU-ZSB - 27.82 _7 27.80:T;0.07% ﬁlEilL 01727197 RAS02101
Blank Spike T 97010078  Soil uU-238 tu-zss - 6.74 695 96.98% pCig 02/03/97 RAS09100
Blank Spike 97010091  Soil Ra-226 Ra-226 6.01 665 90.38% pCilg 02/04/97 RAS02300
Blank Spike 97010093 Water Ra-226 . Ra-226 137.51 14548  94.52% pCin 02/05/97 RAS01900
Blank Spike 97010092  Soil Ra-228 Ra-228 6.16 605 101.82% pCilg 02/04/97 RAS02800
Blank Spike 97010094 Water Ra-228 Ra-228 - 115.83 103.13  11231% pCiL 02/12/97 RAS08500

Key shall be attached
Comments:

MDA mode



IEA Radiological Lab Page 1
EA Project Number. 1933_082 Matrix Spike Results Summary 02/17197
. pemt— Form VI
Client Batch Sample Spike Percent Analysis  Inst
Sample 1D LabID Number Spike SSR Resutt Added Recovery Q  Unils Date D
CHAR-02 9701367-04 97010077 Th-230 33.71 0.08 3364 99.97 % pCiL 01/27/97 3
CHAR-02 9701367-04 97010076 U-234 28.62 —325 26.80 105.86 % pCiL 0127197 3
CHAR-02 - 9701367-04 97010076  U-238 29.78 0.18 27.80 106.47 % pCiL 0172797 3
CHAR-02 9701357-5 97010093 Ra-226 148.66 -0.03 145.48— 102.21 % pCiL 02/05/97 5
Rad-02 9701443-16 97010079  Th-230 8.57 0.20 8.35 100.24 % pClg 02/04/97 3
Rad-02 - 970144-3—-? 97016678 U-234 - 6.74 020 6.66 98.20 % pCilg 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 9701 367;8-k97010094 Ra-228 133,57 2.99 103.13 126.62 % pCilL 02/12/97 1

Key shall be attached
Comments:

MDA mode



EAIEA

An Apuncn ¢ urgey

Project Number: 1933_082

e ) N v g e

Duplicate Results

02/17/97

Form Vi

Client Batch Sample Dup. Dup.

Sample 1D Lab ID Number Radionuclide Result Uncertainty Result Uncertainty DER Q  Units
CHAR-01 9701367-02 97010077 Th-228 -0.21 0.38 -0.18 0.36 0.03 pCilL
CHAR-01 9701367-02 97010077 Th-230 0.12 0.12 - 0.07 0.1 0.24 pCiL
CHAR-01 9701367-02 97010077 Th-232 -0.03 0.10 * -0.07 0.08 - 0.18 pCiL
CHAR-01 9701367-02 97010076 U-234 0.27 o 0.13 0.39 O.ZT 0.34 pCiL
CHAR-01 9701367-02 97010076 U-235 -0.02 0.08 0.04 0.12 0.31 pCiL
CHAR-01 9701367-02 97010076 U-238 027 0.13 0.13 0.14 0.53 pCiL
CHAR-01 9701367-02 97010093 Ra-228 0.0T 0.09 ﬂTw 0.28 0.24 pCiL
Rad-02 9701443-16 970100; Th-228 . O.TB-* 0.08 :O—TQ O.Tk 0.17 pCiIg<=
Rad-02 8701443-16 97010079 Th_-ESO - 0.20 0.06 - 0.25 0.07 o4 pCi/g
Rad-02 9701443-16 97010079 Th-232 0.12ﬂ 0.05 0.12 0.0?—_7 0.05 pCig
Rad-02 - 9701443-1;—6%10078 U-234 0.20 0.06 0.20 0.05 0.06 pCig
Rad-02 9701443-16 97010078 U-235 0.02ﬂf OE— 0.01 0.02 :0-?7 pCi/g
Rad-02 9701443-16 97010078 U-238 0.22 0.06 0.24 0.06 0.20 pCilg
Rad-02 9701443-16 97010091 Ra-22:6_kf 215 0.46 3.00 0.49 0.89 pCi/g
SUGAR-01 9701367-08 97010094 Ra-228 1.12k 1.20;— 1.77ﬂ 1.13 0.28 pCiL

Key shall be attached

Comments:

MDA mode
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An Aguarion Company

IEA RADIOLOGICAL LABORATORY

REPORT FORM KEY

Instrument ID:

#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 Tvpe:

REG - Regular Sample
DUP - Duplicate Sample
MS - Matrix Spike

BS - Blank Spike

MB - Method Blank

Units:

pCi/L - Picocuries per Liter
pCi/g - Picocuries per Gram
pCi/ml - Picocuries per Milliliter
pCi/mg - Picocuries per Milligram
pCi/F - Picocuries per Air Filter

Radi lide:
Ra-226 Radium-226
Ra-228 Radium-228
Sr-90 Strontium-90
H-3 Tritium
Cs-137 Cesium-137
Co-60 Cobalt-60
K-40 Potassium-40
U-234/235/238 Isotopic Uranium
Pu-239/240 Isotopic Plutonium

- T1-208 Thallium-208
Pb-210 Lead-210
Bi-214 Bismuth-214
Th-234 Thorium-234

FT



|IEA Corporation Internal Chain of Custody

Login By: /373 Date Received:  01/17/97  Time Received:
Workorder # Case # Department Location
97-01-367 1933 082 Rad

Storage Return — Removed To/Reason
[Date | Time|By _|Date |Time|Frac |Location|CodelBy | Frac Matrix Sample ID
it | onwe | 20 | S |7n |a=) | 01A SOIL  CHAR-O1
01B SOIL CHAR-O1
01C SOIL CHAR-01
01D SOIL CHAR-O1
02A WATER CHAR-01
02B WATER CHAR-0O1
02C WATER CHAR-01
02D WATER CHAR-01
03A SOIL CHAR-02
03B SOIL CHAR-02
03C SOIL CHAR-02
03D SOIL CHAR-02
04A WATER CHAR-02
04B WATER CHAR-02
04C WATER CHAR-02
04D WATER CHAR-02
05A SOIL SUGAR-01
05B SOIL  SUGAR-01
05C SOIL SUGAR-01
0sD SOIL SUGAR-01
06A WATER SUGAR-01
06B WATER SUGAR-01
06C WATER SUGAR-01
06D WATER SUGAR-01
07A SOIL SUGAR-02

Applicable Codes:
AN=Analyze Li=Login DG=Digestion AT=Autosampler
TR=Transfer SC=Screen  EX=Extraction
Di=Dispose ST=Storage = DW=Dry Weight

2

Verified byf) [//Z, //C/ //2,/ . Date: Z / Q 7
o



IEA Corporation Internal Chain of Custody

LoginBy: %" Date Received: _01/17/97 _ Time Received:

Workorder # Case # Department Location

97-01-367 1933_082 Rad

Storgg@grn Removed 10/Reason

Date |Time|By }Date [ Time|Frac jLocation Code{By Frac Matrix Sample ID

whlerve | 400 | S~ |71 | | 078 SOIL  SUGAR-02

07C SOIL SUGAR-02
07D SOIL SUGAR-02
08A WATER SUGAR-02
088 WATER SUGAR-02
08C WATER SUGAR-02
08D WATER SUGAR-02

Applicable Codes:

AN=Analyze LI=Login DG=Digestion AT=Autosampler

TR=Transfer SC=Screen EX=Extraction
DI=Dispose /) ST=Storage = DW=Dry Weight

Verified byC/!// 7 ﬁ . (/’L{‘;/ /1 Date: l/ /7 II / 67 7
/ 7 71
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HEVE

IEA Corporation Internal Chain of Custody

Login By: Vo773 Date Received: 01/22/97 Time Received:
Workorder # Case # Department Location
97-01-443 1933_082 Rad

Storage Return ﬁﬂgmoved To/Reason

Date Timeiy Date | Time |Frac [Location|Code{By Frac Matrix Sample ID
Vevda 1 ors, a0 S+ |tm |44, || 09A SOIL  Pond-01
098 SOIL Pond-01
09C SOIL  Pond-01
09D SOIL  Pond-01
10A WATER Pond-01
10B WATER Pond-01
10C WATER Pond-01
10D WATER Pond-01
11A SOIL  Pond-02
11B SOIL  Pond-02
11C SOIL  Pond-02
11D SOIL Pond-02
12A WATER Pond-02
12B WATER Pond-02
12C WATER Pond-02
12D WATER Pond-02
13A WATER Blank-20
138 WATER Blank-20
13C WATER Blank-20

13D WATER Blank-20
14A WATER Blank-Rad20

14B WATER Blank-Rad20

14C WATER Blank-Rad20

14D WATER Blank-Rad20

15A SOIL  Rad-01

Applicable Codes:
AN=Analyze LI=Login DG=Digestion AT=Autosampler
TR=Transfer SC=Screen EX=Extraction
Di=Dispose ST=Storage = DW=Dry Weight

Verified by:cﬂ LJOEVA’ /('131-. Date: ’ !2 L! | q‘ 7



IEA Corporation Internal Chain of Custody

LoginBy: 7> Date Received:  01/22/97  Time Received:

Workorder # Case # Department Location

97-01-443 1933_082 Rad

~ Removed To/Reason
Time |Frac |Location|CodelBy | Frac Matrix Sample ID

15B SOIL Rad-01
15C SOIL Rad-O01
16A SOIL Rad-02
168 SOIL Rad-02
16C SOIL Rad-02
16D SOIL Rad-02 MS/MSD
16E SOIL Rad-02 MS/MSD
16F SOIL Rad-02 MS/MSD
17A SOIL Rad-03
17B SOIL Rad-03
17C SOIL Rad-03
18A SOIL Rad-04
188 SOIL Rad-04
18C SOIL Rad-04

Applicable Codes:

AN=Analyze Li=Login DG=Digestion AT=Autosampler

TR=Transfer SC=Screen EX=Extraction
Di=Dispose ST=Storage n DW=Dry Weight

Verified by: DIQ ; ,Zg@v[,ﬁ@ate: [/2.4 / q 7



PH# 919-677-0090
An Aquanon Company FAX # 919-677-0427 REGULATOHY cLASS'FchTlON . pLEASE SPECIFY

- amwestonexwr.  CHAIN OF CUSTODY RECORD -
I EA CARY, N.C. 27513 m 79971
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COMPANY/LOCATION
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Page of
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SAMPLERS: (PLEASE PRINf) 7 SIGNATURE ; g N
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LS lr—,‘f[l l.)r}b/ :’i/ ] —}(‘%(’. /‘ d? O $ A)
L1 rd v N
saMPLE 1D, (2 GARACIER ) 7| DATE | TIME U3 N (\?
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GBLAaNK - BAD 20 (214w Lf v
RAD -0/ 1349 7
PAD - 02 450 o
| kAD — o3 Lo 2
RAD- 0 Y vV k(e L
RELINQUISHED BY (SIGNATURE) | DATE | TIME " RECEIVED BY .15 DATE [<TIME]] IEA QUOTE NO.
. 6&“4 7
iﬁgﬁb T \dlolioro | Feo A
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Ol L Falad ool €154 Hieo
REMARKS ON SAMPLE RECEIPT B} IEA REMARKS .~ - v Sttty vl | . _FIELD REMARKS / COMMENTS
] BOTTLE INTACT (0] CUSTODY SEALS RECEIPT TEMPERATURE- t{ 0 C
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FLOWERS

CHEMICAL
LABORATORILS
INCORPORATED

Received From: Date Reported : Jan3l 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:Janl6 1997 Date Received:Janl7 1997 Lab Numbers: 5866-5869
‘ REPORT OF ANALYSIS

5866 5867 5868 5869
Parameter Unit Method $ACC $PRC CHARO1l CHARO2 SUGARO SUGARO
Detection 1 2
Limit

Silver mg/kg 0.0400 75.3 3.82 0.855 2.01 18.3 2.03
Aluminum mg/kg 0.0500 121. 2.60 863. 315. 249. 987.
Arsenic mg/kg 0.0200 118. .740 2.29 12.4 2.00 15.1
Barium mg/kg 0.0120 98.3 1.19 48.1 38.5 13.0 109.
Beryllium mg/kg 0.0200 80.1 .030 0.930 1.16 0.692 2.36
Calcium mg/kg 0.250 120. .530 571. 9700 1260 11400
Cadmium mg/kg 0.0100 102. .470 0.675 1.01 0.630 1.60
Cobalt mg/kg 0.0200 97.4 .640 3.65 2.87 2.13 14.5
Chromium mg/kg 0.0400 97.3 .130 4.29 4.54 1.84 14.6
Copper mg/kg 0.0400 89.9 2.00 5.21 36.9 3.13 15.9
Iron mg/kg 0.0500 109. .270 99.3 20500 5610 55900
Mercury mg/kg .00100 69.0 .620 <.0010 <.0010 <.0010 <.0010
Potassium mg/kg 2.50 110. .800 45.9 868. 221. 871.
Magnesium mg/kg .00004 126. 6.00 24.3 1570 361. 1350
Manganese mg/kg 0.0200 114. .150 0.911 541. 263. 1390
Sodium mg/kg 0.500 £89.3 .770 157. 395. 125. 339.
Nickel mg/kg 0.0400 97.1 1.79 5.63 3.97 2.91 21.8
Lead mg/kg 0.0200 65.6 .780 4.03 6.93 5.19 57.2
Antimony mg/kg .00400 93.2 4.91 0.267 0.408 0.234 0.644
Selenium mg/kg 0.0600 101. .210 0.859 1.41 0.688 2.34
Thallium mg/kg 0.0200 105. 2.19 0.662 0.992 0.609 1.57
vanadium mg/kg 0.0120 92.0 1.40 4.74 4.68 1.85 18.3
Zinc mg/kg 0.0200 95.1 2.17 15.4 29.9 13.7 71.5
Molybdenum mg/kg 0.0200 104. .290 1.31 2.54 1.22 3.83
Phenols mg/kg .00500 74.7 .080 <.0050 1.90 <.0050 0.0313

Data Release Authorization

reliability certified by Lab personnel prior to analysis.
in accordance with FCL QA and EPA approved methodology.
r in part, results relate only to items tested.

Sample integrity and
Methods of analyqis
This Report may

Jofterson L. Flowers, Ph.D.
Jafierson §. Flowers, Ph.D.
481 NEWBURYPORT
P.O. BOX 150-587
ALTAMONTE SPRINGS
FLORIDA 32715-0597
BUS: (407) 339-5884
FAX: (407) 260-6110

n S. Flowers, Ph.d.
Presigdknt/Technical Director

Serving Your Analytical and Environmental Needs Since 1957
Page 1 of 1



FLOWERS

CHEMICAL
LABORATORICS
INCORPORATED

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 T1 V Zn Mo PHE
Date Sampled:Janl6é 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 B63.
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.
Jefterson L. Flowers, Ph.D.

Jetterson §. Flowers. Ph.D.
481 NEWBURYPORT

i i P P.O. BOX 150-507
Serving Your Analytical and EfRdfoimental Needs Since 1957 R ONTE SPAINGS
FLORIDA 32715-0597

BUS: (407) 339-5984

FAX: (407) 260-6110



FLOWERS

CHEMICAL
LABORATORILS
INCORPORATED

Received From: Date Reported : Jan3l 1997
Moly Corp. Project Number : UNOCAFES88888888
300 Caldwell Ave. PO Number : N/A
washington, PA 15301 FDHRS Number : 83139

FHRS ENVNumber : E83018
FDER COMQAPNum : B86-0008G
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:Janlé 1997 Date Received:Janl7 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
" pPhenols 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. Jefterson L. Fiowers, Ph.D.
Jetterson §. Flowers, Ph.D.

481 NEWBURYPORT

H H i i P.O. BOX 150-597

Serving Your Analytical and EPr;\.g;or%mental Needs Since 1957 D MONTE SPRINGS

FLORIDA 32715-0597

BUS: (407) 339-5084

FAX: (407) 260-6110



FLOWERS

CHEMICAL
LABORATORICS
INCORPORATED

Received From: Date Reported : Jan3l 1987
Moly Corp. : Project Number : UNOCAFEB888888888
300 Caldwell Ave. PO Number : N/A
Washington, PA 15301 FDHRS Number : 83139

FHRS ENVNumber : EB83018
FDER COMQOAPNum : 86-0008G
LDHH Number : 94-23
NCDEHNR Number : 296
SCDHEC Number 96018
For: Tot.RCRA Al Be Ca Co Cu Fe K Mg Mn Na Ni Sb T1 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

5868

Silver mg/kg 9.26 0.549 18.3 74 74
Aluminum mg/kg 24700 4900  2489.
Arsenic mg/kg 65.4 1.47 2.00
Barium mg/kg 10900 138. 13.0
Beryllium mg/kg 13.0 0.498 0.692
Calcium mg/kg 605000 71300 1260
Cadmium mg/kg 617. 27.6 0.630
Cobalt mg/kg 2190  252. 2.13
Chromium mg/kg 309. 13.3 1.84
Copper mg/kg 44500 2820 3.13
Iron mg/kg 62000 4380 5610
Potassium mg/kg 1100 155. 221.
Magnesium mg/kg - - 361.
Manganese mg/kg 3550 408. 263.
Sodium mg/kg 2320 397. 125.
Nickel mg/kg 5670 295. 2.91
Lead mg/kg 6840 449. 5.19
Antimony mg/kg 884. 25.8 0.234
Selenium mg/kg 9.25 0.519 0.688
Thallium mg/kg 46.5 2.91 0.609

Vanadium mg/kg - - 1.85
Zinc mg/kg 41200 2540 13.7
Mplybdenum mg/kg - - 1.22

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.
Jottorson L Flowers, Ph.D.

Jettorson §. Fiowers, Ph.D.

481 NEWBURYPORT

o H H P.O. BOX 150-597
Serving Your Analytical and EiRdformental Needs Since 1957 R MONTE SPAINGS
FLORIDA 32715-0587

BUS: (407) 338-5984

FAX: (407) 260-6110



FLOWERS

CHEMICAL
LABORATORILS
INCORPORATED

Received From: Date Reported : Jan3l 1997
Moly Corp. Project Number : UNOCAFES888888888
300 Caldwell Ave. PO Number : N/A
washington, PA 15301 FDHRS Number : 83139
FHRS ENVNumber : EB3018
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:Janl6é 1997 Date Received:Janl7 1997 Lab Numbers: 5866-5869

REPORT OF INFORMATION

Parameter Unit Limit Expected Value Range Correlation
5869
Silver mg/kg 9.26 1.07 2.03
Aluminum mg/kg 24700 4900 987.
Arsenic mg/kg 65.4 1.47 15.1
Barium mg/kg 10900 138. 109.
_Beryllium mg/kg 13.0 0.498 2.36
Calcium mg/kg 605000 71300 11400

Cadmium mg/kg 617. 38.2 1.60 39

Cobalt mg/kg 2190 252. 14.5
Chromium mg/kg 309. 13.3 14.6
Copper mg/kg 44500 2820 15.9
Iron mg/kg 62000 4380 55900
Potassium mg/kg 1100  155. 871.
Magnesium mg/kg - - 1350
Manganese mg/kg 3550 408. 1390
Sodium mg/kg 2320  397. 339.
Nickel mg/kg 5670 295. 21.8
Lead mg/kg 6840  449. 57.2
Antimony mg/kg 884. 25.8 0.644
Selenium mg/kg 9.25 0.518 2.34
Thallium mg/kg 46.5 2.91 1.57
vanadium mg/kg - - 18.3
Zinc mg/kg 41200 2540 71.5
Molybdenum mg/kg - - 3.83
" pPhenols mg/kg 1860 93.0 0.0313

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

i Jefterson L. Flowers, Ph.D.
rules are defined on the last page. o Y

481 NEWBURYPORT
p.0. BOX 150-597
ALTAMONTE SPRINGS
FLORIDA 32715-0587
BUS: (407) 339-5984
FAX: (407) 260-6110

Serving Your Analytical and Epr;vgigorlmental Needs Since 1857



FLOWEERS

CHEMEICAL
LABORATORITS
INCORPORATED

Received From: Date Reported : Jan3l 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:Janlé 1997 Date Received:Janl? 1997 Lab Numbers: 5866-5869

REPORT OF INFORMATION

On this Last Page 5 Correlation Pairs Referenced
39 Arsenic Cadmium

74 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

Jetterson L Fiowers, Ph.D.

Jotterson §. Fiowers, PR.D.

481 NEWBURYPORT

. H H H P.O. BOX 150-597
Serving Your Analytical and Environmental Needs Since 1957 O AMONTE SPRINGS
FLORIDA 32715-0587

BUS: (407) 339-5984

FAX: (407) 260-6110
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Quality Assurance Report

Prepared for: Moly Corp.
Project Number: UNOCAFE888888883
Lab Numbers: 5866 - 5869

Report date: 31-Jan-97

FLOWELS
CHEMICAL
LABORATORIES




F1L. OWELS CHEMICAL
LABORATORIES, INC.

QA e Number. UNOGARE885888883
Conformance PO, 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.
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FLOWEDLRS CHEMICAL
LABORATORIES.INC.

Section 2
i Client: Moly Corp.
Matrix Cromnumber. UNSCAREsssss99
Recove Date S:rmnplee%: 16-Jan-97
ry

Lab Numbers: 5866 - 5869

Analysis | Date |Spike[Sampid MS [ MS | MSD [ MSD | Acceptable | RSD | Acceptable

| Method Added Conc. |Conc.! Rec. | Conc. Limits Rec. | Limits |

epa272.1] 01-23-97 J0.555] 1.03 | 1.44 [ 75.3% | 1.51 1.47-1.76 |0.045]| 0- 0.047

Beryllium [moxlEPA210.1] 01-23-97 | 0.5 | 0.007 |0.408] 80.2% | 0.408 | 80.2%]0.325 - 0.684 0.000| 0 - 0.090
Copper maAEPA220.1{ 01-23-97 | 0.1 O.EMBQ.W. 404 87.6%]0.108 - 0.131] 0.002| 0-0.013
Iron mo/k|{EPAS010{01-21-67] 0.2 | 3.37 | 3.59 ] 109% ] 3.60 114%/ 3.34-4.97 j0.008] 0-0.026
Mercury mo/k{EPA7471 | 01-31-87 |0.002]<0.001 69.1% 68.6%|0.001 - 0.003} 0.000 | © - 0.000
Potassium |mgidEPAS010] 01-21-67 |0.666] 686 | €9.6 | 110% | 70.2 |205%] 59.8-79.7 % 0-0.083
Magnesium [mgi]ePasot0]01-2107] 2 | 9.05 |11.6[ 127% | 10.8 88.5%] 8.53- 12.3 0-0.169
[Manganese mo/k|EPAB010 | 01-21-97 | 0.2 | 0.227 {0.456] 115% | 0.457 | 115% |0.304 - 0.546] 0.001 ] 0- 0.033
Sodium |mgrdEPAs010 [01-2107] 0.2 | 287 | 3.07 |99.4%| 3.05 Jes.0%| 2.40-362 |0.019] 0-0.025
Lead moA|EPA239 2| 01-23-97 | 101.0| 77.6 €5.6% 66.9%| 164-220 0.904]| 0-8.18
Antimony mo/{EPA204.2{ 01-23.97 | 0.5 |0.025 ]0.491]83.2% | 0.519 |98.8%0.373 - 0.617] 0.020 p.020 - 0.10%
Thaliium |mandEPA279.2] 01-23-67 | 0.5 | 0.008 |0.537| 106% | 0.551 | 109% |0.493 - 0.600] 0.010] 0-0.186
Phenols [mandEPA420.1] 01-30-97 | 0.02 | 0.001 OIS B50381 83.3%]0.021 -o.oazm 0-0.001




£, FLOWEDS CHEMICAL
&0 LABORATORIES.INC.
Section 3
i Moly Corp.
MEthOd g:'g]:tét Number: Ur?JCy)CArFPEBBBBBBBBS
Blank P.O. Number:
Report Date Sampled: 16-Jan-97
Lab Numbers: 5866 - 5869

Unit Method Date Concentration

m EPA272.1 | 01-23-97 <0.04
Beryllium m EPA210.1 | 01-23-97 <0.02
Copper ma/kg| EPA220.1 | 01-23-97 <0.04
{ron m EPA6010 | 01-21-97 <0.05
Mercury m EPA7471 01-31-87 <0.001
Potassium m EPA6010 | 01-21-97 <25
Magnesium m EPA6010 | 01-21-97 <0.00004
Manganese m EPA6010 | 01-21-97 <0.02
Sodium m EPA6010 | 01-21-97 <0.5
Lead m EPA239.2 | 01-23-97 - <0.02
Antimony m EPA204.2 | 01-23-97 <0.004
Thallium m EPA279.2 | 01-23-97 <0.02
Phenols mg/kg| EPA420.1 | 01-30-97 <0.005
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FLOWELS CHEMICAL

LR
Y LABORATORIESINC.
Section 4
QCCS g“e'mc:t Numb Mﬁgggéeaasaeees
roje umber:
Sam Ple P.Ol. Number: N/A
Recovery Date Sampled: 16-Jan-97
Lab Numbers: 5866 - 5869
Unit | Method Date QCCs QccCs Rec. | Acceptable
Expected | Measured % Limits

’M EPA272.1 01-21—97 0.100 0.092 92.1% 0.087 - 0.109
Beryllium M EPA210.1 01;_23-97 0.100 0.097 97.3% }0.064 - 0.115
Copper m EPA220.1 | 01-23-97 0.100 33 93.5% |0.098 - 0.100
iron m EPAB010 | 01-21-97 1.00 1.05 105% | 0.819-1.17
Mercury m EPA7471 | 01-31-97 0.002 0.002 97.4% 10.002 - 0.003
Potassium m EPA6010 01-21;97 1.00 1.04 104% | 0.922 - 1.05
Mggnesium m EPAG010 | 01-21-97 1.00 1.06 106% | 0.865-1.12
Manganese m EPABS010 | 01-21-97 1.00 1.00 100% | 0.718 - 1.28
Sodium m EPA6010 01-2&7 1.00 1.04 104% | 0.808 - 1.11
Lead m EPA239.2 | 01-23-97 0.100 0.095 95.0% 10.092 - 0.116
Antimony m EPA204.2 01-§_3;97 0.100 0.094 94.4% |0.056 - 0.103
Thallium mg/kg| EPA279.2 | 01-23-97 | 0.100 0.095 | 94.6% |0.084 -0.105
Phenols m EPA420.1 | 01-30-97 0.030 108% 10.028 - 0.029




FLOWELRS CHEMICAL
LABORATORIES. INC.

[ ]
Section 5
Standards Client: Moly Corp.
T b- I t Project Number: UNOCAFEB88888888
raceaniil Y P.O. Number: N/A
Date Sampled: 16-Jan-97
Lab Numbers: 5866 - 5869
Compound Manfacturer
Name
EMS . [074-806 100 LSM 04-19-95 10-31-96] 104 LSM 08-01-95 08-01-96| 2.84 |>1.71|0.945]0.074] 1.00 | 0.01}
EMS 115116 $53 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
M 4. .19-95 1031 . 96| 2.84 |>1.71] 0945} 0,074} 1.00 0.011]
EMS 015-747 8 LSM 04-1995 103196] 54 LSM 08-01-95 08-01-96 | 7.29 |>1.70]0.993] 0.039{ 1.01 | 0.024
EMS 115-716 $53 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
EMS 115-716 553_LSM 08-01.96 08-01-97| 558 LSM 08-01-96 08-01-97} 8.72 1>1.6910.98310.040} 1.01 10.037
EMS 104-729 9 LSM 04-19.95 103196] 56 LSM 08-01-95 08-01-96] 3.06 |[>1.75] 1.04 | 0.076] 0.973] 0.083
EMS 026-727 $s2 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
EMS - g LSM_08-0]- -01-97 | 4.12 [>1.701 1,02 |0.093] 1.04 | 0.048)
EMS s3] LSM 07-15-96 01-01-98] 532 LSM 07-1696 07-16-97| 623 |>1.67] 1.0 | 0.055] 1.04 | 0.093
EMS s31 LSM 07-15-96 01-01-98| 532 LSM 07-1696 07-16-97] 6.73 |>1.67] 1.05 | 0.055| 1.04 | 0.093
E .15-96_01-0}- . X 623 |>1.67] 1.05 | 0.055) 1.04 | 0,093
EMS 68 LSM 04-19.95 10-3196] 59 LSM 08-01-95 08-01-96| 5.09 |>1.68]0.970| 0.059] 1.02 | 0.035
EMS 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
EMS 68 04-19-95 103196 | 448 LSM 03-28-96 03-28-97} 599 |>1.65}0.953}0.054]0.917] 0.053)|
EMS 70 LSM 04-1995 10-31-96] 61 LSM 08-01.95 08-01-96] 6.52 |>1.68]0.997]0.050] 0.982] 0.045
EMS $52 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
EMS | 70 _LSM 04-19-95 10-31-96] 448 LSM 03-28-96 03-28-97 7.43 §>1,65]0.96910.05510.98310.025
EMS §52 LSM 08-01-96 08-01-97| 557 LSM 08-01-96 08-01-97| 9.30 |>1.65]0.980] 0.047]0.975} 0.026
__{EMS -95_10-31- -28- 971 8.97 {>1.6610.98)0.047] 0.990 0.039
FF‘MS 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
EMS $52 LSM 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 Spike EMS 2 LSM 08-01-96 08-01-97| 557 LSM 08-01-96 08-01-97]-0.147] +1,99] 1,08 |0964] 1.02 {0.021
Mercury EMS 124-734 92 LSM 04-19-95 10-3196| 98 LSM 08-01-95 08-01-96] 1.37 | 22.20] 1.00 |0.123] 1.08 } 0.067
0CCS 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 124-734 92 LSM 04-19-95 10-31-96] 98 LSM 08-0)-95 08-0]-96} 1.37 0.123} 1.08 ] 0.067
Potassium EMS 124-702 §33 LSM 07-15-96 010198 534 LSM 07-16-96 07-1697} 5.29 [>1.74] 1.02 | 0.050] 1.08 | 0.030
0CCS
Matrix Spike




FLOWELRS CHEMICAL
LABORATORIES.INC.

Section 5

Standards Client: Moly Comp.
T b il t Project Number: UNOCAFE888888888
raceabnill V P.O. Number: N/A
Date Sampled: 16-Jan-97
Lab Numbers: 5866 - 5869
Compound Manfacturer Manfacturer | Rec |Rec| Date Valid |Prep|Prepl Date Valid | t-test] t-test {Contro
Name Lot # Lou B Recleved Umil Lot #] By |Prepared] Until ge Mean
TR SR R TOII SR | TEAR SR r | (SN Standard | IRINRARNS | ot acaIven 1 L‘J["
074-825 91 LSM 04-1995 10-3196]| 97 LSM 08-01-95 08-01-96] 6.6 |>1.69 0989 !
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. ) :
Matrix Sp M : - -971 357 LSM 08-01-96 08-01-07) 121,6710,98910.0481 0.9§91 0,066
Sodium Ulra 586 LSM 08-20.96 08-2097] 600 LSM 10-17-96 10-17-97] 5.15 [>1.69] 1.01 | 0.067] 1.04 | 0.066
QCCS Ulira 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
atrix Sp Ulirg. - - 01796 10-17-97] 5.15 §>1,691 1.0} }0.067] 1.04 gggﬂ
Nickel EMS 95 LSM 04-1995 10-31-96] 100 LSM 08-01-95 08-01-96| 1.21 | 42.02]0.945] 0.165] 1.05 | 0.096
QCCS EMS 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
Matrix Spike EMS 2 - -0} . 97} 482 |>1.65]0972]0091]0.975] 0034
Lead EMS 87 LSM 04-1995 10-3196] 69 LSM 08-01-95 08-01-96] 5.00 |>1.69] 1.02 [0.072
occs EMS 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 Spi EMS 87 LSM 04-19-95 10-31.96] 448 1.SM 03-28-06 03-28.97] 500 |>1.691 1.02 10.07010.98710.031
Antimony
00CS 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
ix S0 #ms 0] - 01-96 080197 1.0t 0096 0938] 0012
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
0CCS EMS 026-727 $52 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
Marix Spik 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 1 0.095} 1.04 1 0.069
Thallium
0CCS 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
Marix Spik EM 02 2 LS 08-0]. M 08-01- 01971 2.26 |>1.68] 1.02 | 0.096] 0935] 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
0CCS EMS 026-727 §52 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
Mateix Spike EMS 074-814 107 -19:95 10-3]- 0 08- -01.96 0,987} 0028 0.974]0.020
Zinc EMS 074-815 108 LSM 04-19-95 10-31-96| 111 LSM 08-01-95 08-01-96| 6.58 |>1.68}0.969] 0.045| 1.01 } 0.039
0CCs EMS 026-727 §52 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 Spik EMS 026-721 552_LSM 08.-01. -0)- 08-0)- -01-97 | 7.07 §>1.65]0.977] 0.048] 1.02 } 0.070
Molybdeaum EMS 104-728 04 LSM 04-1995 10-31-96] 99 LSM 08-01-95 08-01-96|-1.24 | £2.16/0.978] 0.091] 0.818] 0.358
0CCS EMS 026-727 $52 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 Spik EMS 104728 | 94 04-19-95_10-31-96] 448 _LSM 03- 03-28.97 L01 |0097] 0.994] 0,002
EPA204.2 Blank Flowers Chemical Laboratories 1Yalid 34 JSF 01-01-:95 01-01:971 14 JSF 01-01-9