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1. Introduction and Purpose 

This document provides . the results of the radiological characterization of the Spectrulite 
Consort.ium Inc .. (SCI) facility located in Madison, Illinois. Characterization of the facility was 
performed in. accordance with the Final Radiological Characterization Survey Plan for the 
Spectrulite Consortium Inc. Madison, I1., Facility (Ref 1), which was submitted to the IEMA, 
Nuclear Safety Division on.April 30th, 2004. • • . • 

The goal of the characterization effort was to provide an accurate evaluation of the radiological 
status of the SCI facility. The results of the measurements and sampling data have been used to 
evaluate the residual radiological contamination with respect to the Decontamination Guidelines 
contained in Illinois Administrative Code Title 32, Chapter II, Section 340, Appendix. A (Ref.2), 
hereafter referred to as "decontamination guidelines". These decontamination guidelines have 
been included in this report as Appendix A . 

• •• ' . . . . . ' 

This radiological investigation methodology.used during the characterization effort was based on 
two primary guidance documents: . . . . 

1. NUREG-1575, Multi-Agency Radiation Survey and Site Investigation Manual, (MARSSIM),. 
Rev. 1, August 2000 (Ref. 3). . 

2. Draft NUREG/CR-5849, Manual for Conducting Radiological Surveys in Support ofLicens-e 
Termination, June 1992 (Ref. 4). 

The characterization effort was. conducted in support of • SCI' s intention to terminate its 
Radioactive Materials License, number IL-01750:.01. This report identifies radiologically 
impacted areas of the facility that will require remediation and/or further evaluation prior to the 
eventual termination of SCI's.Radioactive Material's license. • 

2. Site History 

The SCI site consists of a large, multi-sectional complex of ten interconnecting bulldings with a 
total under-roof surface area of approximately 1.4 million square feet (32 acres). The plant is 
located at ·1001 College Street on an 81-acre parcel of land located near the intersection of 
College and Weaver Streets in Madison, Illinois. SCI is the current· owner of the buildings and 
property described above. In August 2003 Magnesium Elektron, Inc. (MEL) took ownership of 
the production operations at the facility. MEL is currently engaged in magnesium production 
activities at the site; however SCI retains ownership of the buildings and is the entity with 
responsibility for the radioactive materials license. A vicinity map is provided in Figure 1-1 and 
a site map is provided in Figure I-i. Figure 1-2 includes building designation numbers' for 
facilities at the site. 

The. U.S. War Services Administration originally constructed the facilities in the early 1940's for 
production of steel tank turrets to support WWII operations. Steel manufacturing operations 
ceased'in 1945, at the conclusion of the war.· Dow Chemical Company subsequently purchased 
the plant in 1951.and operated the facilities for.the manufacture of aluminum and magnesium 

• products until 1969, at which time the facilities were sold on a lease-purchase agreement to 
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. . . . 

another firm.·· During the operation of the faciiity by Dow Chemical, a thorium-based hardener 
was used in magnesium alloys under a U.S. Atomic Energy Commission (AEC) license that 
dated from January 1, 1958. • 

. . . . . 

During the late 1950s and early 1960s, the facility was also used for extrusion of uranium metal 
and straightening of extruded uranium rods for the AEC, predecessor of. the current U.S. 
Department of Energy (DOE). Dow Chemical Company conducted this work under subcontract 
to the Uranium Division of the Mallinckrodt Chemical Works. 

Remediation of uranium contamination was completed in 2000 :under the Formerly Utilized Site 
Remedial Action Program (FUSRAP). The cleanup involved removal of residual contaminated 
dust from overhead beams that exceeded 20 pCi/g total uranium. Further, a limit of 300 pCi/g 
total uranium was established for difficult-to-access overhead surfaces. 
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Figure 2-2 
Facility Map 
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3. Prior Radiological Investigations 

• The SCI facility has been the subject.of various radiological characterization efforts in the past. 
The results of the-prior characterization activities are provided in the. 

• 1998 Stan A. Huber ·Consultants, Inc. -Investigated Building 7 Dross Storage Room after 
removal of leaking barrels. Soil sampling immediately adjacent or room yields soil samples 
with 4.6 pCi/g or less. The report states that the elevated exposure readings (20- 50 uRJhr in 
the Bu.ildirig 7 Casting Area) are attributable to naturally occurring radionuclides in the brick. 

• 1989 Oak Ridge National Laboratory (DOE) - Investigated floor and overhead beams of 
Building 6 for uranium contamination. Uranium content ·up to 360 pCi/g. Thorium 232 up to 
7 pCi/g: (Ref 5) 

• 2000 USA CE - Remedial Investigation of Building 6, continuation of 1989 ·study under th~ 
FUSRAP. Gamma Exposure rates considered to be representative of normal levels. (Ref 6) 

• 2003 - Pangea Inc. conducted a Radiological Scoping Survey Report, Rev. 0 dated Ju.ly 2003 
(Ref. 7) 

• 2004 - Prior to beginning the characterization effort, Pangea Irie. conducted sampling of an 
example piece of the Mg-Th product. The sampling yielded 15.2 pCi/g of Th-232 andl52 
pCi/g of Th-230. Activity levels ofTh-232 daughter products were 1~2 orders of magnitude 
above those of Th-232. The results of this sampling have been included as Appendix D. 

A sumn;i.ary of the conclusions froni the latter (Scoping Survey) report is provided below. • 

• 1. Elevated removable contamination and gamma· flux rates were noted on the floors and 
walls of the Thorium Dross Storage Room located in Building 7. 

2. Gamma flux rates _of up to five times background were observed near • soils from the 
. "wash-out" area. Several pieces of Mg-Th product were identified from gamma flux 
monitoring. 

3. Isolated areas that exhibited significantly elevated gamma count rates that were found to 
be attributable to the presence of items. containing or manufactured from Mg-Th metal. 
These items have been subsequently collected and consolidated into a Mg-Th storage 
area in Building 6 . 

. 4. Gamma walkover surveys conducted on the floor surfaces. within the buildings indicated 
elevated gamma count rates in isolated locations, particularly where refractory brick was 
present, in Buildings 5 and 7. The gamma count rates associated with refractory brick 
were typically in the range of 25,000 cpm~ as. compared to typical indoor background · 
count rates of approximately 4,000 to 7,000 cpm. This gamma fluence rate equates to an 
estimated exposure rate of approximately 30 µRJhr on contact, which is well below the 
Illinois Decontamination Guidelines, whfoh identify a gamma dose rate limit of 250 
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µR/hr at 1 cm. It was detennined that further investigations would be necessary to 
evaluate the impact of the naturally occurring radionuclides in the refractory brick and to 

• verify that the presence of radioactivity in those area,s is not associated with previous Mg
Th operations. 

5. All direct alpha mea$urements were founcl to be well below the surface contamination 
guideline levels • (1000 dpm/100 cm2 average and 5000 • dpm/l00cmZ maximum) 
identified in the , Illinois Decontamination Guidelines. Removable alpha activity 
measurements were also shown to • be below • the State criteria of 33 dpm/100cni2 
(average) and 100 dpm/100cm2 (maximum), except in the dross storage mom located in 
Building 5, where the maximum removable alpha activity was 264 dpm/100cm2: 

6. One hundred percent of the dust samples collected from the overhead bearns in Buildings· 
4, 7 and 8 indicated the Th-232 concentration were less than 5 pCi/g above background . 
. In Building 5, however, eight of the ten of the dust samples collected from the overhead 

·. beams contained Th-232 at concentrations above 5 pCi/g. The presence of higher 
• contamination levels may be attributable to the fact that cutting operations of Mg-Th 
alloys previously took place within this building. • 

7. The sampling conducted on the overhead beams did not evaluate the total surface activity 
per unit area. Additional sampling was therefore required to determine surface activity 
levels in comparison to the Illinois Decontamination Guidelines. 

8. Soil s.ampling indicated that a typical background soil concentration is approximately 1 
pCi/g Th-232 .. Sampling results also indicated that Th-232 concentrations are present at 
the site in concentrations that exceed the State of Illinois Decontamination Guidelines. 
The primary area of contamination is located adjacent to and west of Building .7. The 
highest Th-232 soil concentration, approximately 1200 pCi/g, was measured .in this area. 
A smaller area ofcontamination is located west of Building 5. 

4. Building Interior Survey Methods and Results 

The characterization of the Madison, IL facilities was focused on two main areas of interest, i.e., 
characterization of building interiors and characterization of exterior (soil contamination) areas. 
Thjs section describes the methodologies used in the characterization of the internal areas, and 
the results ~f that investigation. • Interior surveys included static measurements of alpha ·and beta 
radioactivity on floor and wall areas, scanning of floor areas and collection of debris/dust 
scraping from the overhead beams. Characterization· of external areas is discussed in Sec~ion 5 
of this report. 

4.1 . Classification of Building Interior Areas 

As described in Characterization Survey Plan (Ref 1), areas to be investigated were separated 
into survey units using the protoco.l suggested by MARSSThL All Survey Units were subjected 
to at least 30 direct alpha/beta measurements in static locations determined by using a.triangular 
·distribution with a randomized star~ing point. If alpha activity levels of ariy static scan were 

Radiological Characterization Report for the SCI Madison, IL Facility, Final 
6 



P angea Group 
Radiological Characterization Report 

determined t~ be higher than 100 dpmJ100 cm2
, the area was subject to additional survey for 

removable activity via cloth smears. Class. 1 and2 Survey Units were subject to a scan with 
• either a gas flow proportional counter or a Z11S based Scintillator probe sensitive to alpha and. 
beta emissions. Scan rates were sufficil:)ntly slow to allow minimum detectable activities • 
·(MDAs) ofno more than 200 dpmJlOO cm2, or 20% of the applicable decontamination 
guidelines of 1000 dpm/1000 cm2. (Ref2). 

Two areas were determined to meet the Class 1 criteria, i.e. "Areas that have, or had prior to 
remediation, a potential for radioactive contamination (based on site operating history) or known· 
contamination (based on previous radiation surveys) above the [cleanup limit]". The two areas, 
The Non-destructive Testing room .in Building 8 and the Dross Storage Room in Building 7, 
were each treated as a single survey unit and subjected to a 100% scan. Both survey units 
included walls and ceilings (up to 8 feet) and contained less than 100 m2 of surface area. • 

Two areas were determin,ed to meet the Class 2 criteria, i.e. "Areas that have, or had prior to 
remediation, a potential for radioactive· contamination, but are not expected to exceed the 
[cleanup limit]". The two areas, Building 5 and the Building 7 Casting Area, were separated into 
forty-two ( 42} Class 2 survey units consisting on no more than 1000 m2 of surface· ar~a. All of 
the floors within the Class 2 survey units were subject to. 10% scans. Due to the height of the· 
ceilings and horizontat construction members and the high density of the wastes derived from 

. cutting·and shearing operations, there is little reason to suspect significant adherence to·vertical. 
surfaces. Therefore, no walls or ceilings were included within the Class 2 survey units. 

4.2 Building Interior Static Measurement_ Results 

· Static surveys were conducte
1
d using a Ludlum 43-93 alpha/beta scintillation probe. Instruments 

. were response checked before use and daily backgrounds were generated using five selected 
non-impacted areas in Building 9. These same five background generation areas were. used 
throughout the characterization effort. Example. response check and background generation 
records have been included in Appendix E. 

4.2.1 Building 5 Static Survey Results . 

Building 5 was separated into thirty-seven (37) Class 2 Units for radiological survey. All static 
measurements, both fixed and removable, were· found to be below the alpha decontamination 
guidelines of 1000 dpm/100 cm2 and the bet.a decontamination guidelines of 1200 dpm/100 cm2

. 

Results of all static surveys have been included as Appendix B. Maps of the 3 7 Class 2 survey 
units have been included as Figure 4-1, Building 5 Southern Survey Unit~ and Figure 4-2, 
Building 5 Northern Survey Units. The concept of "Plant North" was used in the design of all 
building interior survey units, to simplify recording of results and the replication of figures. The 
coordinate system used atthe SCI plant pas been replicated within the Class 2 survey units to 
simplify demarcations and because most of the support columns used in the plant's construction • 
are spaced at 25-foot intervals, forming a natural grid. Grids lines running from the south to the 
north (plant north) are numbered, while the grid lines running from west to east are lettered. 
Table 4-1, Building 5 Static Survey Results, has been included to show the size of the individual 

• survey units and their maximum measured activity levels. 
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SU 1 987 43 135 SU 20 987 100 189 
SU 2 929 49 168 SU 21 987 78. 333 
SU 3 987 81 210 SU 22 987 127 357 
SU 4 929 63 99 SU 23. 987 62 144 
SU 5 929 52 201 SU 24 .987 99 192 
SU 6 987 52 429 SU 25 987 531 84 
SU 7 987 79 363 SU 26 987 77 90 
SU 8 987 212 639 SU 27 987 104 279 
SU 9 987 120 270 SU 28 987 131 210 
SU 10 929 . 63 303 SU29 ·987 · 43 270. 

SU 11 987 .110 369 SU 30 929 76 . 189 
SU 12 987 85 684 SU 31 987 65 150 
SU 13 929 85 228 SU 32 929 421 522 
SU 14 · 987 50 501 SU33 929 54 165 
SU 15 987 39 387 SU 34 · 929 227 126 
SU 16 987 31 273 SU 35 987 32 111 
SU 17 987 . 60 273 SU 36 929 32 78 
SU 18 987 50 588 • SU 37 929 27 135 
SU 19 .987 84 138 

. Table 4-1. 
Building 5 Static Survey Results . 

4.2.2 Building 7 Static Survey Results 

Building 7 contained 6 survey units, five (5) Class 2 .survey units in the Casting Area, and one 
(1) Class 1 survey unit in the Dross Storage Room. Maps of the five ·Class 2 survey units have 
beeri included as Figure 4-3, Building 7 Casting Area Survey Units. While multiple beta/gamma 
measurements were found to be elevated (above background), ail static measurements taken in 
the Class 2 survey units were found to have activity levels below decontamination guidelines: 
Static measurements taken on refractory brick show considen1.ble difference between measured . 
beta/gamma and alpha activity levels. 

Multiple static measurements taken in the Dross Storage Room Class 1 area (StJ 44) were found 
to exceed decontamination guidelines. Contamination levels were found to be highest on the 
floor, exceeding the decontamination guidelines by an order of magnitude. Measurements on the 
west, north, and south walls were also found to exceed decontamination guidelines. Table 4-2, 

• Building 7 Static Survey· Results, has been included to show .the size of the individual survey 
units and their maximum measured activity levels. 
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SU 38 • 554 • 48 1548 SU 41 836 53 1047 
SU 39 · 779 22 • ,1413 SU 42 586 53 • 1206 
SU 40 852 81 1251 SU 44 2705 5484. 

Table 4-2 
. Building 7 Static Survey Results. 

4.2.3 Building 8 Static Survey Results 

Building 8 Contained one (1) .Class 1 survey unit, the Non-Destructive Testing (NDT) Room. 
All static measurements taken i~ the NDT room were found to be below the decontamination 
guidelines. The highest measured levels within the NDT room (SU 43) were 50 dpm/100 cm2 of 
alpha activity .and 492 dpm/100 cm2 of beta activity. • 

4.2.4 Static Survey Quality Control Results 

Approximately 11 % of all static survey results were duphcated to ensure quality·control goals 
were met. Tlie average absolute difference for alpha measurements was 25%. The maximum 
absolute difference for alpha measurements was 157%, which is-calculated as a difference of 54 
dpm/100 cm2

. The average absolute difference for beta measurements was 7%. The maximum 
absolute.difference for beta measurements was 36%, which is calculated as a difference of 225 2 . . 
dpm/100 cm. 

4.3 Scanning Survey Results 

Sca:qning surveys were conducted using a Ludlum 43-37 gas flow proportional detector that can 
detect both alpha and beta radiation for. floors and a 43-3 7 or 43-93 alpha/beta scintillation probe 
• for walls. The 43-3 7 was allowed to purge for no less than 60 minutes before use. Instruments 
were response checked before use and daily backgrounds wete generated using five selected 

. non-impacted areas in Building 9. The 43-37 was used in two configurations: 1) as part of 
horizontally mounted, cart-based system, _and 2) as an independent probe for scanning wall 
sections. 1f a wall section was inaccessibie due to the size of the 43-37 probe or the limitations 
of the gas delivery system, an a/~ scintillator was used. At least 103/; of all scanning survey 
results were duplicated to ensure quality control goals were met. 

4.3.1 BuHding 5 FloorScan Results 

• All survey units within Building 5 were classified as Class 2 survey units, and were subjected to 
survey of at least 10% of the floor area. Table 4-3, Building 5 Static Survey Results, has been . . 
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' ' 

included to show the siz~ of the indi~idual survey units and their maximum measured activity 
. levels. • • • • 

SU 1 987 • 292 SU 20 987 483 
SU 2 929 402 SU 21 987 ·333 
SU 3 987 259 SU 22 987 383 
SU4 929 317 SU 23 987 ·• • 321 
SU 5 929 343 SU 24 987 513 
SU6 987 486 SU 25 987 291 
SU 7 987 422 SU 26 987- 303 
SU 8 987 1504 SU 27 987 281 
SU 9 987 486 SU 28 987 385 
SU 10 929 446 SU 29 987 301 
SU 11 987 388 ·SU 30 929 261 
SU 12 987 536 SU 31 987 611 
SU-13 929 512 SU 32 929. 1133 
SU 14 987 438 SU 33 929 223 
SU 15 987 409 SU.34 929 287 
SU 16 987 539 SU 35 •. 987 299 
SU 17 987 365 SU 36 929 251 
SU 18 987 409 SU 37 929 -215 
SU 19 987 469. 

Table 4-3 
Building 5 Scanning Survey Results 

In thirty-six (36) of 37 survey units, al1 scanning measurements were below the decontamination 
guideline of 1000 dpm/100 cm2 established for alpha surface activity. Results of the scanning 
surveys have been included as Appendix C. Only two survey units, SU 8 and SU 32, were found 
to exhibit activity above 1000 dpm/100 cm2

. An annealing oven in SU 8 contains refractory 
brick that impacted the measurements in a localized area around the oven. The remainder of SU 
8 exhibits mqre typical {near or at background) activity levels. Static measurements near the 

. oven exhibit elevated activity levels, but all measurements were below decontamination· 
guidelines. . 

SU 32 was the former location of a pickling line, which had been removed from the site prior to 
the characterization effort. Elevated activity was found in only one location in SU34, a drain. 
The drain in question is located near the v.:estern wall of Building 5, approximately twenty (20) 
feet from an area of elevated activity outside of Building 5. The area west of Building 5 was the 
subject of gamma walkover_surveys and soil sampling discussed in Section 5 of this report. 
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4.3.2 Building 7 Floor Scan Results 

The six (6) Class 2 survey units in the Building 7 Casting Area were subject to a scanning survey 
that encompassed 10% of the surface area. The results of the scanning surveys of Building 7 

• show elevated (above background) activity levels in most of the Class 2 survey units. Elevated 
activity level measurements within the Building 7 Casting Area are believed to be directly . 
attri\:nitable to the naturally occurring radioisotopes found in the refractory brick that forms :much 
of the area's flooring. Both the isotopic analysis of the refractory bricks and the disparity 
between alpha and beta activity:levels found in the static measurements support this.hypothesis. 
Further. discussion of the composition of the refractory brick can be found in Section 4.4 of this 
report. 

As a Class 1 survey unit, the Dross Storage Room (SU 44) was subject to a 100% survey. 
Measurements taken during the survey of the SU 44 indicate activity levels above 
decontamination guidelines .. Table 4-4, Building 7 Scanning Survey Results, has been included 
to show the size of the individual survey units and their maximum measured activity levels.· 

SU 38 554 1663 SU 41 836 1137 
SU 39 799 1707 SU 42 586 908 
SU 40 852 1153 SU 44 52 35,879 

Table 4-4 
Building 7 Scanning Survey Results 

4.3.3 Building 8 Scanning Survey Results 

• As a class 1 survey u~t, the Non-destruction Testing (NDT) Room (SU 43) was subject to a 
scanning survey that encompass·es 1.00% • of the surface area of the room. While some 
me;:isurements indicated elevated activity (above background), all measurements taken in the 
NDT Room were found ·to be below the decontamination guidelines. The highest measured 
activity level within the NDT Room (SU 43) was a beta emission of 1163 dpm/100 cm2

. 

4.4 Rafter Sampling· 

Results of the 2003 Scoping Survey indicate elevated activity in dust found on the overhead 
beams (rafters) ·of Building 5. However, the methodology used in 2003 Scoping Survey did not 
qua,ntify surface activity levels. In an attempt to address that issue, all rafter samples· collected 
during this characterization effort were taken from a uniform area size, a 5" x 5" (161 cm2) 
square. The uniformity of sample area did not result in uniform sample mass, however, as the 
amount of materials settled onto the rafters varied greatly from building to building. . The 
smallest sample was 2.4 grams (Building 4) and the largest sample was 576 grams (Building 7 
Casting Area). Table 4-5 has been included to shqw the average sample weight, and a::7erage 
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activity concentrations. Prior to sample collection, the samples areas were surveyed with. a 
Ludlum 43-93 alpha/beta s.cintillator. The samples were then containeiized and ·sent to the lab 
for analysis for gross alpha/beta activity. The results of th.e lab analysis indicate activity levels 
above applicable surface decontamination guidelines for both alpha and beta emissions. The 
activity concentrations measured via gross alpha/beta . analysis are, on average, significantly 
higher that the earlier activity concentrations measured by the 2003 scoping survey via isotopic 

. Thorium analysis. The gamma spectroscopy analysis indicates that the activity contribution of 
Thorium 232 and its daughter products is variable and 1n some samples accounts for as low as 
25¾ of the total activity measured via the gross alpha/beta analysis. Due to the low activity 
contribution of Thorium to the activity levels measured, application of the decontamination 
guidelines to the gross alpha/beta results may not be appropriate. Complete results of the Rafter • 
Sampling, including results of the direct alpha/beta survey, have been included in Appendix F. 

B4 • 153 57.7 • 33.3 12,100 .7000 
85 61 19.5 · 21.3 1600. • 1800 
86 142 21.8 . 24.2 4200 4700 
87 239 • 33.9 • 31.7 11,100 10,400 
87 432 32.5 39.7 19,200 23,400. 

Castin 
88 307 16.2 25.9 6800 10,900 

Table 4~5 
Average Rafter Sampling Results 

4.5 Refractory Brick Sampling 

Refractory bricks can be found in several buildings of the SCI facility, most notably in the 
Building 7 Casting Area, the heat treatment oven of Building 5, and in the storage areas of 
Building 4. During the scoping survey of 2003, it was noted that elevated activity measurements 
in several areas were likely due to naturally ·occurring radiation emitted by nearby refractory 
bricks. As a part ofthis characterization effort, a representative sampling of the refra,ctory bricks 
found on site were sent to the lab for analysis. Four types of refractory bricks were found in the 
SCI Facility: 1) New Flat Rectangular Bricks, 2) Used Brick from the Building 7 Casting Area, 
3) Excess Oven Bricks from Building 5 and 10, and 4) Interlocking Oven Bricks froni Building 
5. All the samples collected were visibly free of product, and none evidenced elevated 

. removable activity. The refractory brick samples were subjected to gamma spectroscopy and 
isotopic thorium laboratory analysis.. Re.sults of the sampling (in pCi/g) have be~n ·included as 
Table 4-6, Refractory Brick Sampling Results and Taqle 4-7, Refractory Brick Jsotopic Summary. 
Lab analysis indicates that the refractory bricks contain elevated levels of radioactive isotopes, 
mostly from the Thorium-232 and Uranium-238 decay chains. The levels of activity indicated 
would be sufficient to register .as elevated beta or gamma activity on any radiological survey 
performed in an area that contained or was near refractory bricks. • In areas where the ±l_ooring is 
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. made of refractory bricks, such as the Building 7 Ca:stin.g Area, the background activity levels 
would be much higher than in areas where these materials are not present. 

1 SCI-RB-N-FR 3.6 2.90 4.3 2.95 3.32 
2 SC!-RB·N-C 2.14 1.59 . 3.16 • 1.75 9.5 
3 SCI-RB-V-B5B10 2.32 0.7 1.73 2.25 1.68 7.5 
4 SCI-RB-INTER-85 3.4.· 2.0 2.61 3.92 2A9 6.7 

1 SCI-RB-N-FR 3.58 0.95 ·3,79 3.63 3.58 
2 SCI-RB-V-C 2.14 1.18 · 2.70 1.73 ·2.14 
3 SCt-RB-V-B5B10 2.32 • 0.78 1.84 1.54 2.32 

·4 . SCI-RB-INTER-B5 3.42 1.01 3.68 3.51 · 3.42 4.53 4.53 

Table 4-6 
Refractory Brick Sampling Results 

1 SCI-RB-N-FR 32.6 .18.45 57% 

2 SCt-RB-V-C • 28.03 13.46 48% 
SCI-RB-V-B5810 24.98 12.53 50%. 

4 45.22 20.85 46% 

Table 4-7 
Refractory Brick Isotopic Summary 

5. Building Exterior Characterization Methods and Results 

Based on the -results of the Scoping Survey, two exterior areas were' identified that exhibited 
elevated radioactivity. The first area is located North of Building 4 bound by the west wall of 
Building 7 and the east Building 6. The secqnd, a much smaller area, is located directly west of 
the location of a former pickling operation inside Building. 5. Using the data obtained during 
gamma Walkover surveys, the areas were classified for further investigation per the MARSSIM 
protocol. The large area north of Building 4 was separated into five (5) Class 1 survey units, and 
one (1) Class 2 survey unit. The area west' of Building 5 was determined to meet the Class 1 
criteria, and was small enough to require only one survey unit. The location of the two areas has 

• been indicated in Figure 5-1, Locations of Exterior Survey Units. 

5.1 Gamma Walkover Methodology 

Gamma walkover surveys were performed using a Ludlum 44-10 2" x 2" Naidetector tasked to 
a Ludlum 2221 meter. Whenever possible, the data from the gamma walkover surveys was 
captured.using a Trimble XT handheld GPS/datalogger. The GPS/datalogger made it possible to 

. record measurements once per. second with both sensor data and location. During post-
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processing, the data was used to create detailed activity level maps to aid in the evaluation of 
areas for characterization and eventual remediation .. The activity level map of the area north of 
Building 4 has been included as Figure 5-3,· Gamma Walkover Survey Me~s'L!-rements . . 

GPS-based walkover survey methods are capable of providing excellent information about he 
spatial distribution of contamination in a survey area; however, such· systems rely on signals 
from a network of constantly moving satellites. As such, there are limitations in close proximity 
to· tall structures, causing decreased accuracy, or· even entirely disabling the ability of GPS 
system to determine position. In those portions of the outdoor survey unit area:s where the. GPS 
signal was not reliable, data was_ re.corded manually. • • 

5;2 Gamma Walkover Survey Results 

Gamma walkover surveys of the area north of Buildmg 4 were performed.using the GPS data
logging methodology described above. While activity levels near the "pot wash" area in the 
southeast portion of this area we:i;e· above the decontamination guidelines, most of the locations • 
exhibited activity levels at or near background .. Two potential hot spots were lo·cated outside of 
the "pot wash" area along the roadway _to the north .. These elevated activity levels required 
separating most of the area into five (SU 1 - 5) Class 1 survey units .. The remainder of the area 
was captured in a Class 2 survey unit, SU 6 .. A figure showing the setup of the survey units has 
been included as Figure 5-2; Location of Survey Units I -6. A figure showing the results of the 
GPS walkover survey has been included as Figure s~3, Gamma Walkover.Survey Measurements.· 
Color· temperature indicates activity levels. • Greens indicate background or near background 
activity levels, yellow indicates levels at least l .5 times background, orange indicates levels at 
least 3 times background, and red indicates levels greater than 5 times background. • 
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Figure 5-1 
• Locations of Exterior Survey Units 
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Figure 5-2 
Location of Survey Units 1 -6 
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The gamma walkover survey of the area west of building 5 (SU 7) was completed without using 
the GPS walkover methodology. Due to the proximity of the contaminated soils to the western 
waH of Building 5 (approximately 8.5 feet), sate11ite signals were masked· preventing the use of 
the GPS datalogger. The gamma walkover survey was performed manually, and indicated that 
the only area of elevated activity was that of a hot spot located during the 2003 scoping survey. 
The position of the elevated activity levels in SU 7 is very near that_ of drain with elevated 
activity level inside of Building 5 (SU 32). The elevated activity i~vels in SU 7 would appear to 

. be directly related_ to the pickling line formerly located in Building 5. 

5.3 Soil Sampling Methods and Result~ 

Sampling was accomplished using a truck mounted, direct-push, soil sampling rig driving two
inch wide, four foot long (2" x 48") macrocores. The soil captured within the polyester tubes 
was measured and split into eight (8} s~ctions to correspond to the six-inch (6") intervals that 
were necessarily compressed within the core sample. The core sections were then _homogenized 
and screened using a Ludlum 44-9 Geiger-Mueller detector. The first two samples from every 

. core, corresponding to the top twelve inches (12"), were sent to the lab for analysis,· along with 
any samples that evidenced activity levels at or higher than twice background. in addition, any 
samples "above" the elevated sample were sent to lab along with the sample directly below the 
elevated sample." Every tenth sample was split to -ensure that quality control goals were met. 

. Soil colors and_types were logged, and all samples were _archived for later retrieval. 

Soil sampling locations were initially laid out using a triangular pattern without bias to utilities 
or the limitations of sampling equipment. The individual positions were then adjusted to allow 
for sample acquisition. Underground utilities servicing Buildings 4, 5, and'6 are extensive and· 
any future sampling or remediation efforts should account for the profusion of buried lines. 

Results of the sampling have been.included as Figure 5A, Soil_Sampling Results and Figure 5~5, 
SU 7 Soil Sampling Results. Color temperature indicates the depth of soils found to have activity 
levels higher than 5 pCi/g. Full sampling results have been included as Appendix G. Locations 
of elevated activity found during _soil sampling correspond to locations of elevated activity found . 
during the GPS walkover survey. The isotope m·ost commonly found to have elevated activity 
levels during lab analysis of the soil samples was Potassium-40.· K-40 was detected in multiple 
samples in concentrations above 5 pCi/g. These concentrations are representative of normal 
background concentrations for common soil types in this region. For this reason, K-40 data is • 
not included in Figures 5-4 or 5-5 .. • 

• No soils found in SU 6 had activity levels above decontamination guidelines. Only one soil 
• sample in SU 5 was found to have activity levels above decontamination guidelines, 7.52 pCi/g 
at 6" of depth. SU 1 contained 5 samples with activity levels above decontamination guidelines, 
none deeper than 12" or higher than 11.9 pCi/g. Activity levels in these areas are consistent with 
earlier soil sampling results from .the 2003 Scoping survey. 

Soils with activity level in excess· of the decontamination guidelines were found at 18 - 24 inches 
in SU 2, SU 3, SU 4, and SU 7. SU 2 has activity levels as high as 208 pCi/g and activity levels 
above decontamination guidelines in 17 /35 locations. SU 3 has activity levels as high as 397 
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pCi/g and activity levels above decontamination guidelines 1n 12/34 locations. SU 4 has activity 
levels as high as 648 pCi/g and activity levels above decontamination guidelines in 7/30 
locations. SU 7 has activity levels as high as 43.6 pCi/g and activity levels above 
decontamination guidelines in "3/30 locations. Discounting the highest of the biased soil 
sampling results, activity levels in these areas are analogous to those taken during. the scoping 
survey, whose average biased sample results were approximately 81 pCi/g .. None of the samples 
taken from the unbiased sampling grid during the exterior characterization effort was found to . 
have activity levels at or above the 1220 pCi/g found during the biased sampling of the scoping 
survey. 

su·1 30 5 12" 11.9 3.7 
SU 2 3.5 17 18" 208 25.5 
SU 3 34 12 18". 397 34.9 
SU 4 30 7 · 18" 648 157 
SU 5 • 34 1 .6" 7.5 1.8 
SU 6 33 0 NIA 2.8 1.6 
SU 7 30 3 24" 43.6 25.2 

Table 5-1 
Soil Sampling Re.sults 

Impacted soils with activity levels exceeding • the decontamination guidelines cover 
approximately 18,000 square feet, mostly from survey units north of Building 4. Volume 
estimates for soil requiring remediaJion, assuming removal of 12-24 inches of soil, approach 
20,000 cubic feet. In SU 2 and SU 3, the activity lev.els of Th-230 are an order of magnitude 
higher than those of Th-232, which matches the activity level found in the sampled Mg-Th 
material mentioned in Section 3 .0 

. . 
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6. Summary and Conclusions 

· The purpose of the radiological characterization of the SCI Madison, IL Facility was to gather 
data on the radiological conditi~:ms of the Madison Plant in sufficient detail to determine the 
status of the facility with respect the Decontamination Guidelines promulgated under the State of 
Illinois. The data will .be used to support remediation and eventual termination of the SCI • 
Radioactive Materials License, License No. IL-01750-01. • More specifically, the characterization 
effort was conducted to determine the radiological condition of previously identified areas in 
Building 5, 7, and 8 and quantify any elevated activity levels or residual materials. This was 
done through the use of static surveys capable of detecting· and quantifying alpha arn;l beta 
emissions and floor scans.using a gas flow floor scanners also capable of detecting both alpha 
and beta emissions. A total of 44 interior Class 1 and Class 2 survey units were subjected to 
static.and scanning surveys.· Rafters throughout Buildings 4, 5, 6, 7, and 8 were ;urveyed for 
elevated activity. levels and .samples of accumulated dust .were analyzed for radiological content. 

Exterior areas were ·also characterized via gamma walkover ·surveys.· and subsequent soil 
Bampling. A total of 226 soil cores were removed, evaluated, separated, scanned, and placed into 

· a total of 1854 sample jars. A total of 549 samples were sent off-site for laboratory analysis. 
The remainder were archived for retained for possible future analysis. 

Conclusions 
. . 

1. The Building 7 Dross Storage Ro9m floor and portions of the lower wall areas exceed the 
. State of Illinois decontamination guidelines. • 

2. Soils located north of Building 4 and west of Building 5 (up to a depth of 24") are 
significantly above the State of Illinois decontamination guideline of 5 pCi/g for• 
Thorium-232. 

3. Soils located north of Building 4 and west of Building 5 (up to a depth of 24") are 
significantly above the State of Illinois decontamination guideline of 5 pCi/g for thorium .. 

4. Elevated. surface activity levels found in the Building 7 Casting Area and SU· 8 in 
Building 5 are directly attributable to naturally 'occurring radioactive material found in 
refractory brick • . 

5. Elevated activity levels found in the rafter samples · exceed . the surface activity 
decontamination guidelines. It should be noted that other naturally occurring 
radionuclides are present· in the rafter dust in addition to. Th-232 and its daughter 
products.· 
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TITLE 32: l!:NERGY 
CHAPTER II: ILLINOIS EMERGENCY MANAGEMENT AGENCY 

PART 340 STANDARDS FOR PROTECTION AGAINST RADIATION 
SECTION 340.APPENDiX A DECONTAMINATION GUIDELINES 

Section 340.APPENPIX A Decontamination Guidelines 

a) Surface Contamination Guide 

Alpha Emitters: 

Removable 

Total (fixed) 

555 mBqper 100 c~2 = 
15 pCi per 100 cm2 = 
33 dmp per 100 err] · 

1.67 Bq per 100 cm2 = 
45 pCi per 1 Ob cm 2. = 
100 dpm per 1 00 cm2 

16.7 Bqper 100 cm2= 
A50 pCi per 100 cm2 == 
1,000 dpm per 100 cm2 

83 .3 Bq per 100 cm2 = 
• 2,250 pCi per 100 cm2 = 

5,000 dpm per 100 cm2 

average over any 
one surface 

maximum 

. average over any 
one suiface 

maximum 

2.5 microSv per hour at 1 cm from surface=:: 
250 rnicrorem per hour at 1 cm from surface 

Beta-Gamma Emitters: 

Removable (all beta_- 3.7 Bqper 100 cm2 = 
gamma emitters except 100 pCi per 100 cm2 

hydrogen-3) 
18.5 Bqper 100 cm2 = 
500 pCi per l'OO cm2 

Removable (hydro.gei;i- 37 Bq per 100 cm2 = 
3) · 1,000 pCi'per 100 cm2

. 

185 Bq per 100 cm2 = 
5,000 pCi per 100 cm2 

. average over any 
· one surface 

maximum 

average over ~y 
• one surface 

maximum 

.Total 2.5 microSv per hour at 1 cin from surface= 
(fixed) 250 .microrem per hour at 1 cm from surface 

b) Concentration in air and water: Appendix B, Table.I and II o.f 10 CPR 20. 



c) • Concentrations in soil and other materials except water: 

1) 

2) 

Radioactive material except source material and radium: Column II of 32 
Ill. Adm. Code 330.Appendix A .. 

Source material and radium: Concentration of radionuclides above 
background concentrations for total radium, averaged over areas of 100 
square meters, shall not exceed: 

A) 

B) 

. . 

185 mBq (5 pCi) per gram of dry soil, averaged over the first 15 
• centimeters below the surface; and 

185 mBq (5 pCi) per gram of dry soil; averaged over layers of 15 
centimeters thickness more .than 15 centimeters below the surface. 

d) The level of gamma radiation measured at a distance of 100 centimeters from the 
surface shall not exceed background. 

AGENCY NOTE: This Appendix shall be used only a.s·a g1:lide. The Department 
may require lower values in specific instances, depending. upon radionuclides, 
type of surface, intended present and future use, etc. 
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Appendix C 

• Scanning Survey ~Results 



Attached within this appendix are the.results of scanning surveys perfonned in Buildings 5, 7, • 
and 8. These are copies of the actual field survey performed with a 43-37 gas proportional floor 
scanner, and as such are not in units of activity. The numbers recorded on the field survey forms 

• are for 30-second counts. Each one of these 30-second counts corresponds to a 10 ft x 1.5 ft area . 
scannecl at 4 feet per second. This scan speed was developed to ensure that the minimum 
detectable activity levels remained below 200 dpm/100 cm2. The efficiency of the 43-37 was 
approximately 28% for alpha and 24% for beta emissions. The active probe area is 582 cm2

• A 
summary of the daily backgrounds is listed below. 

9/9/2004 706 9/21/2004 701 
9/10/2004 776 9/29/2004 690 

• 9/13/2004 695 · 10/4/2004 664 
9/14/2004 712 10/6/2004 581 
9/15/2004 721 10/7/2004 641 
9/16/2004 728 10/8/2004 636 
9/17/2004 793 10/21/2004 458 
9/20/2004 704 , 10/22/2004 444 

Table C-1. 
Daily Backgrounds of the 43-37 Floor Scanner 
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AppendixD 

Results of Mg-Th Product Sampling 

-- -- --------------------
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Case Narrative 
LOT NUMBER: F4B200269 

This report contains the analytical results for the two sarnples received under chain of custody by 
STL St. Louis on February \9, 2004. These samples are associated with your SCI, Madison IL 
project .. 

All applicable quality control procedures met method-specified acceptance criteria except as noted 
on the following page. • 

This report is incomplete withou_t the case narrative. All chemical analysis results are based upon 
. sample as received, wet weight, unless noted otherwise. All radiochemistry results· are based upon 
sample as dried and ground with the exciption of tritiurn, unless requested.wet weight by_ the client. 

. Observations/N onconformances 

Reference the . chain of custody and condition upon receipt report for any variations on receipt 
conditions and temperature of samples on receipt. 

Isotopic Thorium 

The sample was analyzed at a dilution due to high concentrations of target analytes. The reporting 
Ji'mit has been adjusted for the dilution since no analysis at a lesser dilution was performed. 

• Affected Samples: • 
F4B200269 (1): SCI METAL COMPONET SHAVINGS 

Isotopic Uranium 

The sample was analyzed at a dilution due to high concentrations of target analytes. The reporting· 
limit has been adjusted for the dilution since no analysis at a lesser dilution was performed. 
Affected Samples: • 
F4B200269 (1): SCI METAL COMPONET SHAVINGS 



l\1ETHODS SUMMARY · • 

F4B200269 

·ANALYTICAL 
_P_ARAM __ ET_E~R _____________________ METHOD 

Gamma Spectroscopy - Cesium-137 & Hits 
Isotopic Thorium by Alpha Spectroscopy 

. Isotopic Uranium by. Alpha Spectroscopy 

.References: 

DOE GA-01-R MOD 
DOE A-01-R MOD 
DOE A70l-R MOD 

DOE "DOE METHODS FOR EVALUATING ENVIRONMENTAL AND ·WAS~E 
MANAGEMENT SAMPLES" OCTOBER 1994 US DEPARTMENT OF.ENERGY 

PREPARATION 
METHOD 



SAI\iPLE SUMMARY 

.F4B200269 

WO# SAMPLE# CLIENT SAMPLE ID 

F9XPD 
F9XPJ 

NOTE{S): 

001 
002 

SCI METAL COMPONET .SHAVINGS. 
SCI FIREBRICK-NEW 

• The analyticat results of the samples listed above are presented on the following pages. 

-All calculations are performed before rounding· to avoid rqund-off errors in calculated results . 

• Results noted as ''.ND" were not detecteo at or above the stated limit . 

• This report must not be reproduced, except in full. without the wriuen approval of the laboratory, 

• Results for ·the following parameters are never reported on· a dry weight basis: color, corrosivity, density, flashpoim, ignitability, layers, odor, 

paint filte~ test, pH, porosity pressure, reactivity, reoox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

SAMPLED SA.MP 
DATE 

02/1.8/04 1.4:30 
02/1.8/04 15:00 



PANGEA GROUP, INC . • 

Client Sample ID: SCI METAL COMPONET SHAVINGS 

Severn Trent Laboratories_ - Radiochemistry 

Lab Sample ID: F4B200269-001 
Work Order: F9XPD 
Matrix: SOLID 

Parameter Result Qual 

I_so URANIUM (SHORT CT) DOE A-01-R MOD 
uranium 234. 1.3 u 
Uranium 235 o.o u 
Uranium 238 · o. 8 a 

Iso THO~IUM (SHORT CT) DOE A-01-R MOD 
'rhori\llll. 228 17 

Thorium 230 152 

ThoriUlll 232 15.2 

Gamma Cs--137 & Hits by DOE GA-01-R MOD. 
Cesium 137 -il u 
--- Other Detected Ractionuclides 

Actinium 228 2030 

a:.ead 212 1570 

Raclium. 2 2 8 1330 

rhall.ium 208 530 

rhoriu.m 232 1490 

SJ 
ea incomplete without the oase narrative. 

. . . 

detarl)lined hy instrument performance only. 
esul. ts are greater . tban __ the MDC 

'rotal 
Onaert. 

(2 cr+/-) 

3.8 

o.o 
3.2 

13 

30 

8 .. 5 

32 

610 

210 

330 

110 

300 

tesult is less than the sample detection limit. 

Date Collected:. 02/18/04 1430 
Date Received: 02/19/04 1230 

l?rep Analysis 

we Oate Oal:.,e Batch # • 

pCi/g 1'.-01-R MOD 
6.5 03/01/04 03/03/04 4061413 

5.7 03/01/04 03/03/04 4061413 

: 5. 9. 03/01/04 03/03/04 4061413 

pCi/g A-01-R MOD 
15 0.3/01/04 03/04/04 4061412 

9 03/01/04 03/04./04 406Hi2 

3.2 03/01/04 03/04/04 4061412 

pCi/g GA-01-R MOD 
57 02/24/03 02/25/04 4055187 

21.0 02/24/03 02/25/04 _4055187 

130 02/24/03 02/25/04 4055187 

330 02/24/03 02/25/04 4055187 

70 02/24/03 02/25/04 4055187 

200 02/24/03 02/45/04 4055187 

Yld \-

100 

100 

100 

77· 

77 

77 



PANGEA GROUP, INC. 

Client ·sample ·ro: SCI METAL COMPONET SHAVINGS DUI?. 

Severn .Trent Laboratories - Radiochemistry· 

Lab Sample ID: F4B200269-001X 
Work Order: F9XPD 
Matrix; SOLID 

·Parameter Result ·Qual 

Gamma Cs-137 & Hits.by.DOE GA-01-R MOD. 
cesium 137 _S U 

--- Other Detected Radionuclides --·-
Actinium 228 1480 

Le.ad 212 1710 

Radium 228 1600 

~hal;tium 208 600 

Thorium 232 1660 

$) 

,e incomplete without the case narrative. 

determined by instrument performance only. 
esults are greater than the-:!dDC 

Total 
Uncert. 

(2 <J+/-) 

36 

490 

210 

370 

110 

280 

tesul. t is less than the sample detection 11:m.i t. 

·nate Collected: 
Date Received: 

MDC 

·pCi/g 
71 

220 

70 

310 

60 

16_0 

02/18/04 
02/19/04 

1430 
1230. 

Prep 
Date 

• Analysis 
Date Batch# 

-GA-01:-R MOD 
02/24/03 02/25/04 4055i87 

02/24/03 02/25/04 4055187 

. 02/24/03 02/25/04 4055187-

02/24/03 02/25/04 4q55187 

02/24/03 02/25/044055187 

02/24/03 02/25/04 4055187. 

Yl.d % 



PANGEA GROUP, INC. 

Client Sample ID: SCI FIREBRICK-NEW 

Severn Trent Laboratories Radiochemistry 

Lab Sample ID: F4B200269-002 
Work Order: ·F9XPJ 
Matrix: SOLID 

hrameter Result Qua1 

Iso URANIUM (SHORT ~T} DOE A-01-R MOD 
Uranium 234 

_Uranium 235 

Uranium 238 

2.19 

0.081 

2.53 

_u 

Iso '.l'HORIUM (SHORT CT) DOE A-01-R .. MOD 
Thorium 228 
Thorium 23·0 

Thorium 232 

2. 72 

3.00 
• 2.91 

Gamlna Cs-137 & Hits by DOE·GA-01-R MOD. 

Tota1 
Unce:rt. 

(2 c;+/-} 

0.45 

0.097 

0.49 

0.66 

0. 67 

o. 65 

Cesium 137 -0.01 U· 0.89 

·-- Other Detected Radionuclides 

tead 212 

~ead 214 

3.5· 

2.3 

inoomplete without the case narrative. 

letermined by instrument perfo=ance only. 
,ul ts are greater than the !1DC 

1.6 

1. 9 

sult is less than the sample detection limit, 

Date Collect.ed: 
Date Received:· 

MDC 

pCi/g 
0 .. 13 

0.12 

0.11 

pCi/g 
0,35 

0.20 

0.14 

pCi/g 
1.8 

l.4 

• 2. 1 

02/18/04 • 1500 
02/19/04 .1230 

Prep Analysis 
Date Date Batch# 

A-01-R MOD 

03/01/04 03/03/04 4061413 

03/01/04 03/03/04 4061413 

0,3/01/04 03/03/04 406~413 

A;-:01-R MOD 

03/01/04 03/04/04 4061412 

"03/01/04 03/04/04 4061412 

03./01/04 03/04/04 4061412 

GA-01-R MOD 
02/24/03 02/25/04 4055187 

0~/24/03 02/25/04 4055187 

02/24/03 02/25/04_ 4055187 

Yld. % 

54 
54 

54 

. 49 

49 

49 



PANGEA GROUP, INC. 

Client Sample :CD: SCI FIRE~RICK-NEW DUP. 

Severn Trent Laboratories - Radiochemi.stry 

Lab Sample ID: 
Work Order: 
Matrix: 

Parameter· 

F4B200269..:002X 
F9XPJ 
SOLID 

:l\esul.t Qual 

-Iso THORIUM (SHORT CT} DOE A-Ol-R MOD 
Thorium 228 1.73 

Thoriu:m 230 2.54 

Thorium 232 1.98 

Iso URANIUM (SHORT CT) DOE A-01-R MOD 

Uraniwn 234 ·1.90 

Uranium 235_ 0.020 u 
Urani\llll 238 2.24 

(S) 

ai:e.incomplete without the case na:i:rative . 

. s determined by instrument performance only. 
results are greater than the MDC 

'l'otal. 
Unc:e:ct, · 

(2 o+/-) 

.0.53 

0,63 

0.53 

0.44 

0.056 

0.4B 

Eesult is less than the sample detection limit. 

Date Colle.cted: 
Date Received:· 

MDC 

. pCi/g 
0 .34· 

0.14 

0.14 

pCi/g 
0.13 

0 .11 

0.11 

02/18/04 
02/19/04 

1500 
1230 

Prep Analysis 
Date Date Batch# 

A-01-R MOD 

03/01/04 03/04/04 4061412 

03/01/04 03/04/04 4061412 

03/01./04 03/04/04 4061412· 

A-01-R MOD 

03/01/04 03/03/04 4061413 

03/01/04 03/03i04 4061413 

03/01/04 03/03/04 4061413 

Yl.d % 

43 

43 

43 

46 

.4 6 

46' 



METHOD.BLANK REPORT 

Severn T:rent Laboratories - Radiochemistry 

Client Lot ID! 
Matrix: 

Par;._,,,eter 

Gamma Cs-137 
Cesium 137 

& 

F4B200269 
SOLID 

Result • Qua.l 

Hits by_DQE GA-01-R MOD. 
0.9· u 

Iso THORIUM (SHORT CT) DOE A-01-R MOD 

Thorium 2-28 O.b u 
Thorium .230 0.25 'J 

Thorium. 232 0.008 u 

Isa URANIUM (SH0J?,,T CT) DOE A-01-R MOD 

Uranium 234 0.027 u 
llranium 235 0.023 u 
Jranium 238 0.026 u 

S) 

,e incomplete without the case narrative, 

'rota.l 
Uncei:t. 

(2 a+/-) 

pcii./g 
4.4 

pCi/g 
• 0.0 

0.13 

0.035 

pCi/g 
0.042 
0.033 
0. 034 

determined using instrument performance only 
esults are greater th~ the l-!DC 

Prep 

MDC Date 

GA-01-R MOD 

9.9 02/24/03 

A-01-R'MOD 

0.2 03/01/04 
0.0B 03/01/04 

0.075 03/01/04 

A-01-R MOD 

0.061 03/01/04 
.0.031 03/01/04 
0.041 03/01/04 

tesuit is_greater than sample detection lim..it but less than stated reporting limit . 
. esult is less than the sample detection limit: 

I.ab Sample !D 

Analysis 
Date Batch# Yld % 

F4B240000-18_7B 

02/25/04 4055187 

F4C010000-412B 
03/04/04 4061412 66 
03/04/04 4061412 66 

03/04/04 4061412 66 

F4C010000-4:t3B 
03/03/04 4061413 100 
03/03/04 40°61413 100 
03/03/04 4061413. 100 



Laboratory Control Sample Report 

Severn Trent Laboratories -. Radiochemistry 

Client Lot ID: 
Matrix: 

• l?aram.e ter 

Gamma cs-137 
MOD; 
Ame.ricium 241 
Cesium i37 
Cobalt 60 

Iso THORIUM 

Thorium 230' 

tsq URANIUM 

ranium. 234 
ranium 238 

(S) 

F4B200269 
SOLID 

Sp_ika Amount Result 

& Hits by DOE GA-01-R 

51000 52500 
21600 22500 
33200 34100 

Batch#: 4055187 

(SHORT CT) DOE- A-Ol-R MOO 

58,5 65, 1 

Batch#: 4061412 

(SHORT CT) DOE A-01-R MOO 

19.6 16. 7 

19. 6. 16. 4 

Batch ff:· 4061413 

s daten,ined ~Y inst.r'll!Uant performance only 

Total 
Unce.rt. 

(2a+/-) MDC 

pCi/g GA-01-R MOD 

6100 100 
2300 100 
'3100 • 90 

Analysis Data: 

pCi/g A-01-R MOD 

8.2 0.7 

Analysis- Date: 

pCi/g A-0;1.-R MOD 

2.5 0.4 
2.4 0.2 

Analysis Date: 

lations are perfo:i:med before roundi~g to avoid round-off error in cal~n•-•- • 

Lab Sample J:D 

QC.Control. 
.\ Yld \ tlec, Limits 

F4B240000-·1a7c 

103 (84 - 114) 
104 (86 ·- 114) 
102 (83 - lil) 

.02/25/04 

F4C010000-412C· 

71 111 (70 - 130) 

03/04/04 

F4C01.0000-413C 

97 85 {70 120) 
97 84 (70 - 125) 

03/03/04 



DUPLICATE EVALUATION REPORT 

Severn Trent Laboratories - Radiochemistry 

Client Lot ID: 
Matrix·: 

F4B200269 
SOLID 

Date Sampled: 02/18/04 
Date Received: 02/19/04 

Tota1 Total QC Sample IO 

SAMPLE Unce:ct, PUl?LICATE Unc>l>rt. 
Parameter P.esu1t (2a +/-) % Yld Result (2 a+/-:) \ Yld P:cecision 

Gamma Cs-137 & Hits by DOE GA-01-R MOD. • pCi/g GA-Ol-R MOD 
'' 

F4B200269-00l 

Cesium 137 -11 u 32 5. t1 36 -553 

---Other Oedected Radionuclides---
Actinium 228 2030 610 1480 480 32 

Lead 212 1570 210. 1710 210 8 

Radium 228 1330 330 1'600 370 19 

Tllallium 208 530 110 600 11.0 11 

Tllorium 23~ 1490 300 ·1660 280 11 
Ba.tch #: 4055187 (Sample) 4055187 (Duplicate) 

Iso THORIUM (SHORT CT) DOI;! A-01-R MOD pCi/g A-01-R MOD F4B200269-002 · 

Thorium 228 2'.72 0.66 49 1.73 0.53 43 45 

Thorium 230 '3,00 0. 67 49 2.54 o. 63 4'3 16 

Thorium 232 2.91 0. 65. 49 · 1.98 0.53 43 ,38 

Batah /#: 4061412 (Sample) 4061412 (Duplicate') 

'Iso URANIUM (SHORT CT) DOE A-01-R MOD pCi/g. A-01-R MOD F4B20026_9-Q02 

Uqinium 234 2.19 0.45 54 l.90 0.44 46 14 

uranium 235 0,081 u 0.097 54 0.020 u 0.056 46 122 

Uranium 238 2.53 0.49 · 54 2;24 0.48. 46 12 
Batch /#: 4061413 ( Sample.) 4061413 (Duplicate) 

E (S) 

are incomplete without the case narrative. 
olations ar<a performed before rounding to avoid round-of;f error in calculated :i:esults. 

Result is less than the sample detection limit. 

%RPO 

%RPD .. 
%RPD 
.%RPO 

.%RPO 
%RPO 

%RPO 
·%RPO 

%RPO 

%RPD 
%RPD. 
%RPO 



Appendix E 

Example Calibration Paperwork and 
Daily Background_ Calculation _Records • 
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Appendix F 

• Rafter Sampling Data Summary 



87 Casting R-01 43.5 pCi/g • 9.8 7.0 Gross a 482.8 21002 • 13000 
B7 Casting R-02 9.9 pCi/g 6.9 10 Gross a 567.4 5617 3500 
B7 Casting_ • R-03 21.8 pCi/g 7.'2. 6.9 Gross a 392 8546 5300 
B7 Casting . R-04 17.4 pCi/g 7.3 8.2 Gross a 383.4 6671 4100 
B7 Casting - R-05 24.9 pCi/g 9.3 9.2 Gross a. 272.6 6788 4200 
B7 Casting R-06 40 pCi/g. 11 . 9 Gross ci 493 19720 12200 

84 R-07 76 pCi/g 15 8 Gross a. 215.4 16370 ·10200 
84. R-08 49 .pCi/g 11 8 Gross a. 212.9 . 10432 6500 
84 R-09- 79 pCi/g 14 8 Gross a. 261_.2 .20635 12800 
84 R-10 18.9 .pCi/g 8.8 11 Gross a.. 2.4 45 0 
84 R-11 59 pCi/g 12 7 Gross a. 35.8. 2112. 1300 
B4 R-12 64 pCi/g • 12 6 Gross a. 193.1 12358 7700 .. 
B6 R-13 38 pCi/g g- s:g· Gross a. 27.2 1034 600 

• B6 R-14 18.6 pCi/g 6.3 5.8 Gross a. 199.3 3707 ··2300 

B6 R-15 28.8 pCi/g • 8.1 7.3 Gross a. 33.5 965 600 
B6 • R-16 18.9 pCi/g 7.6 , 8.8. Gross a. 172.1 3253 2000· 
B6 R-17 16.3 pCi/g 6.2 • 6.6 Gross a 220.8. 3599 2200 
86 R-18 10.3 pCi/g 6 8.2 Gross a. 199.3 2053 .1300 
B7 R-19 32.9 pCi/g 8.5 . 6.4 Gross a. 249 8192 5100 
B7 R-20 36.9 pCi/g 9.2 6.4 Gross a 221.?.. 8181 5100 
B7 R-21 35 pCi/g 12 12 Gross a. 225.2 7882 4900 
B7 R-22 57 pCi/g 1.6 13 Gross a 211.3 12044 7500 
B7 R-23 16.4 pCi/g .8.6 10 Gross a 269 · 4412 2700 
B7 R-24 25 ·pCi/g 10 12 Gross a 255.7 6393 4000 
88 R-25 7.5 pCi/g 7.1 11 Gross a. 306.6 2300 1400 
B8 R-26 15.1 pCi/g 7.5 8.9 Gros_s a. 435.9 · 6582 4100 
68 R-27 b.s pCi/g • 4.3 8.1 Gross a 444.3 355 200 
B8 R-28 22.9 pCi/g 9.5 11 Gross a. 391.7 8970 5600 
88 R-29 17.7 . pCi/g 7.9 9.3 Gross a. 162 2867 :1800 
B8 R-30 .33 pCi/g 13 15 Gross r:i. 103.6 3419- 2100 
B5 R-31 24.7 pC1/g 9.6 10 Gross a. 61.6 1522 900 
85 R~32 14.2 pCi/g 6.9 8.2 Gross ct 177.1 2515 1600 
B5 R-33 259 'pCi/g 33. 8 Gross a. 16.77 . 4343 2700 
85 R-34 69 pCi/g 13 8 Gross ct 44.69 3084 1900 
B5 R-35 78 pCi/g 13 6 • Gross ct 58.7 4579 2800 
B5 . R-36 360 pCi/g 45 9 Gross a. 9.45 • 3402 2100 

87 Casting R-01 43.1 pCi/g 7.9 . 8.4 Gross f3 482.8 20809 12900 
B7 Casting R-02 19.0 pCi/g • 7.9 12 Gross f3 567.4 10781 6700 

•• 87 Casting R-03 24.0 pCi/g. 7.8 11 .Gross [3 392 9408 5800 
B7 Casting R-04 33.3 pCi/g 8.1 10 Gross f3 383.4 12767 7900 
87 Casting R-05 34 pCi/g 10 13 Gross f3 272.6 9268 5800 
87 Casting R-06 45.3 pCi/g 8.8 9.5 Gross f3 493 22333 13900 

B4 R-07 49.8 · pCi/g 9.6 10 Gross f3 215.4 • 10727. 6700 
B4 • R-08 26.6 pCi/g 8.3 11 Gross 13 212.9 5663 3500 
84 R-09 24.1 pCi/g 8.7 13 Gross 13 261.2 6295 3900. 
B4 R-10 21 pCi/g 10 15 Gross 13 2.4 50 0 
B4 R-11 45.9 pCi/g 9.5 11 Gross f3 .35.8 1643 1000 
B4 R-12 32.1 pCi/g 9.9 14 Gross f3 193.1 6199 3900 
B6 R-13 32.1 ·pCi/g 7.6 9.5 Gross f3 27.2 873 500 



B6 R-14 20 pCi/g 6.4·. 9 Gross f3 199.3 3986 2500 
86 R-15 28 pCi/g 6.9 8.8 • Gross f3 33.5 938 600 
B6 R-16 31.7 pCi/g 9 12 Gross ·{3 172.1 5456 • 3400 
86 R-17 20.3 pCi/g 7.1 10 Gross p 220.8 4482 2800 
B6 R-18 13.2 pCi/g. '6.3' 9.5 Gross ·13 . 199.3 2631 1600 
B7 R-19 23;1 pCi/g 7.3 10 Gross 13 249 5752 3600 
B7 R-20 34.1 pCi/g. 8.4 11 Gross 13 221.7 7560' • 4700 

~7 R-21. - 32 pCi/g _ 12 16 Gross 13 225.2 7206 4500 
B7 R-22 51- pCi/g 16 22 Gross 13 211.3 10776 6700 
87 R-23 22· _- pci/g 11 17 - Gross~ 269 - 5918 3700 
87 R-24 28 pCi/g _ 11 16 Gross 13 255.7 7160 4400 
B8 R-25 39 pCi/g 12 16 _ Gross 13 306.6 11957 7400 
88 -R-26 28 pCi/g .12 18 Gross j3 435.9 122_05 7600 
88 R-17 · - -2.5 pCi/g 9.3 16 Gross j3 444.3 0 0 
88 R-28 35 pCi/g 12 17 Gross p 391.7 13710 8500 
B8 R-29 24 pCi/g 12 17 Gros_s 13 162 3888 2400 
B8 R-30 32 pCi/g 16 24 Gross 13 103.6 3315 - 2100 
B5 R-31 23 _ pCi/g 13 19 Gross f3 61.6 1417 900 
B5 R-32 19.5 pCi/g 9.9 15 Gross f3 177.1 3453 2100 

/85 R-33 95 pCi/g 12 7 Gross 13 16.77 .1593 1000-
• B5 R-34 39.3 - pCi/g 7.7 8.5 ·Gross f3 44.69 1756 1100 

B5 R-35 33.8 pCi/g 5.7 5.7 Gross_ 13 58.7 1984 • 1200 
B5 R-36 138 pCi/g 19 13 Gross j3 9.45 1304 800 

• Maximum Weight 56-7 
Minimum Weight ' 2.4 
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Description: 

Exhibit A 
Radiological Survey Report ·Form 

Characterization of Overhead Beams . 

Date: 09/30/2004 II_ Time: 1430 - j Survey No: CH-093004-01 

Page 1 of 3 

i RWP_No: .N/A 

Purpose of Survey (For Release Surveys Include Recipient): To quantify surface activity of overhead beams 

after removal of accumulated detritus. • 

Instrument Data Instrument Manufacturer( s ): Bicron □ , Eberline D Ludlum C8"J □ □ 
Detector Type Detector SN Detector Cal Due Meter Type Meter SN Meter-Cal Due Sensitivities Bkgd.(cpm) Correction Factor MDA(dpm) 

Cl. 0,42 2.9 9.1 
43-10-1 PR179154 02108/05 2929 1906q 08/08/04 -

~/y 49.2 2.3 56.3 

Cl. 14 5.4 74.8 
43-93 PR200132 02/12/05 2224 190220 02/12/05 

ply 139 3.0 129 

44-9 PR203335 • 03/15/05 3 171254 03/15/05 Wr(GM) 47 30 713 

NIA NIA NIA Model 19 8578 02/09105 . Exposure NIA NIA NIA 

Survey Results Smearable Results Direct Readings 

Gross a 
Neta. 

Gross~/y 
Net·B/y Netu Gross Netp!y Exposure 

Sample Removable Removable Gross a. 
Number 

Description/Results Re.movable dpm/. Removable _dpml CPM 
dpm/ [1/y dpm/ - Rate 

CPM 
100 cm2 CPM 

100 cm2 100 cm2 • CPM 100 cm2 uR 

1 Building 7 Casting Area I\ 12 -11 281 426 NIA 

2 .\ 15 5 236 291 , 

3 \ 17 16 270 393 
.. 

4 \ 8 -32 367 684 

5 \ 17 16 187 144 

6 \- 15 5 246 321 

7 Building 4 
~A 

14 0 269 390 

8 
L.., 

17 16 228 267 
I'\ 

9 \ 21 38 201 186 

10 \ 12 -11 146 21 

11 \ 24 54 261 366 

12 I\ 16 11 220 243 

13 Building 6 \ 17 16 . 229 270 

14 \ 13 -5 2i7 234 

15 \ 10 -22 193 162 

Remarks: Field Backgrounds for 43-93 generated on 9/30/04 and 10/1/04. Readings taken on 9/30/04 and 10/1/04, except for readings 33-36 

leadings 33-36taken 12/10/04. 12/10/04 Bkgds; a-18cpm, ~ -199 "NCD" ~ No Contamination Detected, i.e. < MDA 

:echnician(s) Signature / Date: 111 A'lf4 .... __ z_,., ,~ --~ - I 12110104 NIA I 
angea Review: N/A I Ciient Review: NIA I 
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ExhibitB 
Radiological Survey Report Form 

Description: . Characterization of Overhead B earns 

Date: 09/30/2004 j Time: 1430 SurveyNo: CH-093004-01 

Survey Results . Smearable Results .· 
Neta: NetWy 

·page ~of_3_ 

I RWPNo: N/A 

Direct Re.adings 

Gross ~/y Neta Gross NetJ:lly Exposure 
Sample 

Gross a Removable Removable Gross.a 
Description/Results Removable Removable dprn/ ~/y . dprn/ Rate 

Number 
CPM 

dpm/ 
CPM 

dpm/ 01,'M 
100cm2 CPM 100 cm2 uR 

100cm2 100 ~m2 

16 .Building 6 I\ 12 -11 188 147 

17 \ • 6 -43 146 21 

18 \ 11 -16 166 81 

19 Building 7 \ 16 11 185 138 

20 \ 13 -5 188 147 

21 \ 12 -11 156 51 

22 i\· 9 -27 210 213 

23 \ 14 0 170 93 

24 \. 12 711 196 171 

25 Building 8 \ 13 . -5 276 411 

26 \ 12 .:11 190 153 

27 
~A 

11 -16 309 510 
~ 

28 L-1\ 10 -22 187 • t44 

29 \ - 8 -32 166 81 

30 · \ 27 70 144 15 

31 l3uilding 5 \ 22 43 156 51 

32 \. 21 38 167 84 

33 \ 48 162 334 405 

34 I\ 24 32 268 207 

35 \ 36 97 312 339 

36 \ 24. 32 277 234 

37 
.~ \ ~ ,__ 

38 ~ \ ~ 
39 ~ \ I ~~ 

l..emarks: Field Backgrounds for 43-93 generated on 9/30/04 and 10/1/04. Readings taken on 9/30/04 and 10/1/04, .except for readings ~3-36 

echnician(s) Signature/ Date: rr~-e.~~ [ 12/10/04 N/A I 
mgea Review: NIA I Client Review: NIA I 
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Exhibit C 
Radiological Survey Report Form 

Description: ·characterization of Overhead Beams 

Date: 09/30/2004 . Time: 1430 Survey No: CH-093004-01 

Survey Diagram • 

Page . 3 of 3 

RWPNo: .N/A 

Legend: G Fixed/Removable Locations -# Exposure Rates (µR/hr) -x-..--),<r---')~(,- Posted Area Boundary 

Remarks: The Origin of Survey Unjt (0 ft E, 0 ft N) is marked by X in the SW comer of the SU. 

Technician(s) Signature/ Date: 12/10/04 NIA· 

Pangea Review: Client Review: NIA. 
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SCI Soil Characterization Data 

SCl1SU0.101 0.39 
SCl1SU0102 0.6 1.54 
SCl1SU0103 1.98 1.24 1.65 0.51 2.61 2.47 2.34 2.34 

SCl1SU0103 DUP 3.22 3.41 
SCl1SU0104 1.06 1.98 1.74 0.96 2 1.06 0.35 0.79 • 1 .. 06 2.49 2.49 

SCJ1SU0104 DUP 0.83 0.87 
SCl1SU0105 0.36 0.273 . 0.27 0.35 0.113 0.31 Q.35 0.38 
sc11suo201. 0.26 0.34 0.4 0.18 0.66 1.93 0.6 
SCl1SU0202 0.25 0.3 0:26 0.143 0.33 1.12 0.25 
SCl1SU0301 1.01 0.41 0.67 0.53 0.144. 0:68 1.97 0.67 
SCl1SU0302 0.63 1.07 0.66 0.7 0.63 • 0.237 0.88 2.07 0.875 
SCl1SU0401 0,81 0.51. 0.81 0.55 0.86 1.45 0.71 
SCl1SU0402 b.37 .0.38• 0.26 0.43 0.172 1.04 2.39 0.88 
SCl1SU0501 0.68 0.13 0.74 0.17 0.49 1.88 0.41 

•. SCI 1 SU0502 2.36 3.02 1.9 1.79 3.49 2.36 0.64 2.28 3.51 2.235 
SCl1SU0502 DUP 1.8 2.89 1.64 2.8 1.79 0.58 2.14 3.8 1.66 

SCl1 SU0503 S lit 2.9 1.4 2.51. 2.64 2.47 2.93 0.69 2.82 4.81 2.92. 
SCl1SU0601 b.83 · • 0.321 0.73 0.52 . 0.61 3.2 · 0.89 

SCl1 SU0601 DUP 0.8 3.1 0.61 
SCl1SU0602 1.04 1.12 0.31 0.2 3 o 

SCl1SU0602 DUP 0.12 3.5 0.44 
SCl1SU0701 0.87 1.4 0.26 0.64. 0.17 0.4 3.9 0.02 • 

SCl1SU0702 1.25 1.91 1.62 1.28 1.89 4.4 1.25 0.45 2.4 1.925 2.3 2.3 
SCl1SU0703 0.86 .0.54 0.76 :0.," ii- ~ 0.66 0.204 0.6 0.59 
SCl1SU0801 0.64. 0.66 0.3 0.8 0.27 
SCl1SU0802 1.06 1.07 3.8 -0.04 0.12 0.09 

SCl1SU0901 0.8 0.22 0.8 0.15 0.34 0.47 

SCl1SU0902 0.93 1.81 1.3 1 2.11 3.7 0.93 0.38 f.94 1.525 

SCl1SU0903 0.88 • 0.57 1.09 0.34 0.24 0.63 0.81 

SCl1SU1001. 0.49 0.22 0.21 • 0.4 0.24 

sc11su1002 0.68 0.55 0.81 0.74 0.27 0.9 4.4 0.64 

sc11su1101 0.87 0.38 0.71 0.33 2.2 4 0.26. 

SCJ1SU1102 0.95 0.77 1.22 0.96 0.95 0.49. 2.2 ..• . 0.575 

SCl1SU1103 1.73 1.6 1:21 2.1 1.73 0.32 1.25 2.22 1.44 

SCl1SU1104 1.43 2.76 1.8 1.5 3.14 1.43 0.58 1.23 1.33 3 3 

sc11su1201 0.47 • 0.18 0.92 0.3 0.21 0.75 

SCl1SU1202 2.45 1.7 2.1 1.61 2.16 2.45 0.62 2·.86 3.015 

SCl1SU1203 Split 3 2.3 2.46 1.72 3.01 0.7 2.2 3.655 

SCl1SU1204 1.06 0.9 0.88 1.14 1.06 0.38 0.85 ·1.06 

SCl1SU1205 0.84 0.88 0.85 1.05 0.8 ·1.18 0.97 

SCl1SU1301 1.12 1.13 0.87 0.75 1.12 0.29 1.73 3.4 1.67 

SCl1SU1302 1.92 1.1 2.11 0.99 0.27 0.47 2.03 0:91 

SCl1SU1401 0.65 0.76 0.61 0.6 0.31 0.93 2.02 1.32 

Page 1 of 16 



SCI Soil Characterization Data 

SCl1SU1402 
SCl1SU1501 0.39 
SCl1SU1502 0.68. 0.23 1.19 0.87 

SCl1SU1503 S lit 0:39 0.15 1.2 0.98 
SCl1SU1503 DUP 1.03 1 

SCl1SU1601 0:85 0.67 0.83 0.19 1.01 • 0.91 
SCl1SU1602 0.69 0.53 0.71 0.2 0.85 0.72 • 
SCl1SU1701 0.48 0.88 0.71. 0.91 0.37 1.1 1.91 1.05 
SCl1SU1702 0.84 0.68 1.04 1.1 0_26 0.89 1.52 1.24 
SCl1$U1801 1.12 0.84 1 0.57 1.12 0.44 • 1.33 2.84 1.235 
SCl1SU1802 0.77 0.59 • 0.51 0.56 0.21 0.83 1.56 0.72 
SCl1SU1901 0.76 0.44 0.77 0.53 0.24 0.45 1.86 0.63 
SCl1SU1902 1.04 0.4 0:55 0.54 0.79 0.24 0.76 1.09 0.75 
SCl1SU2001 0.87 0.57 0.61 0.16 0A5 1.19 0.57 
SCl1SU2002 0.4 0.41 0.39 0.52 0.55 1.6 0.5 
SCl1SU2101 0.82 0.77 0.77 0.6 0.271 0.74 1.17 0.77 

SCl1SU2101 DUP 0.82 0.74 0.88 0.7 0.128 • 0.76 1.12 • 0.65 
sc11su2102 0.67 0.73 0.88 0.73 • 0.22 0J7 ·1.18 0.78 

SCl1SU2103 S lit 0.73 0.56 0.68 0.51 0.21 0.73 1.09 0.99. 
SCl1SU2201 0.48 0.69 0.56 0.83 0.227 • 0.83 1.75 0.93 
SCl1SU2202 0.62 0.53 0.63 0.55 · 0.28 • 0,85 0.37 
SCl1SU2301 0.87 0.55 0.9- 0.84 0.87 0.276 1.6 3.25 1.255 
SCl1SU2302 0.45· 0.44 0.63 0.64 0.46 0.2 0.63 2.23 0,54 
SCl1SU2401 0.87. 0.82 0.52 0.7 0.87 0.52 1.21 0.665 
SCl1SU2402 0.66 0.64 0.38 0.65 0.66 0.52 0.99 0.57 
SCl1SU2501 0.59 0.128 0.58 0.07 0.29 1.11 DA 
SCl1SU2502 0.51 0.'39. 0.53 0.61 . 0.108 0.55 1.08 0.61 
SCl1SU2601 0.47 0.48 0.487 0.52 0.47 0.151 0.64 1.16 0.58 

. SCl1SU2602 0.6 0.45 0.73 0.56 0.177 0.66 Q.97 0.5 
SCl1SU2603 S lit 0.36 0.51 0.37 b.47 0.36 0.136 0.48 0.89 0.44 

SCl1SU2701 Q.53 0.32 0.46 0.18. 0.146 0:7.8 • 1.19 0.37-

SCl1SU2702 0.57 0.63 0.47 0.224 0.59 0.87. 0.42 

SCl1SU2801 0.62 0.57 0.75 0.51 0.57. 1.2 0.41 

SCl1SU2802 0.41 0.37 0.57 0.16 .0.29 0.98 0.26 

SCl1SU2901 0.19 0.42 0.4 0.103 0.28 1 0.34 

SCl1SU2902 0.4 0.31 0.51 0.31 0.7 0.35 

SC!1SU3001 1.07 1.26 0.85 2.2 1.36 0.61 1:07 0.52 1.98 4.53 1.635 

SCl1 SU3001 DUP 1.44 0.63 1.54 0.72 1.44 0.4 2.18 ,; 1.785 ·" 
SCl1SU3002 S lit . 0.46 0.37 0.61 Q.36 0.94 1.34 0.83 

SCl1SU3003 1.09 1.18 • ·1.1 1.1 1.09 0.37 0.95 1.7 1.11 

Page 2 of 16 
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SCI Soil Characterization Data 

SCl2SU0101 0.31 0.31 0.4 1.32-
SCl2SUD101 DUP 0.6 0.24 0.52 0.32 0.39 1.37 0.47 

SCl2SU0102 0.37 0.334 0.44 0.41 1.71 3.24 1.57 
SCl2SU0103 1.03 0'.36 0.93 o:56 1:03 0.36 · 1.16 1.55 0.87 
SCl2SU0104 1.02 0.55 0.54 0.55 1:02 0.29 0.86 1.18 0.81 

• SCl2SU0105 0.71 0.69 0.63 0.7 0.71 · 0.23 0.69 0.-71 0.7 • 
• SCl2SU0106 0.53 • 0.58 0.53. 0.82 0.31 0.59 0.97 0.74 
SCl2SU0107 0.4 0.56 0.5 0.59 0.39 0.18 0.62 0.73 • 0.65. 

SCl2SU0201 5 0.98 4.36 0.91 5 1.71 ~ ff~ 

SCl2SU0202 0.73 ·1.01 0.86 0.81 0.43 2.6 · .0.45 0.35 1.15 1.5-1 0.685 
SCl2SU0203 1.64 1.7 0.69 1.92 1.74. 0.87 0.13 1.06 2.03 1.01 1.6 1.34 
SCl2SU0204 1.36" . 2.46 1.9 0.95 . 2.29 2.38 . 1.36 0.34 1.23 .3.77 1.155 2.1 2.54 
SCl2SU0301 3 0.89 3.59 0.8 4.3 2.99 1.2 4.73 ~ 3.61 
SCl2SU0302 0.84 1.33 0.83 1.23 0.84 0.26 0.9 2.mi 0.93 

SC!2SU0302 DUP .0.99 1.06 0.8 1.21 0.99 0.31 0.99 
SCl2SU0303 S lit 1.37 1.64 0.82 0.3 0.84 · 

SCl2SU0304 2.0 0.85 0.36 3· 1.9 
SCl2SU0401 2.6 0.45 4.71 • 1.1"3 
SCl2SU0402 3.4 0.8. ,. 1.95 
SCl2SU0403 0.83 1.02 
sc12suo501 • 4.5 . 3.3 0.67 0.88 4.53 1.36 
SCl2SU0502 3.6 0.75 1 .. 01 3.65 1.23 
SCl2SU0503 0.89 0.74 6.96 
SCl2SU0601 1.48 • 0.51 0.63 -1.48 0.47 
SCl2SU0602 1.12 • 0.59 --1.12 0.35 

SCl2SU0602 DUP 
SCl2SU0701 0.82 3.57 0.84 3.6 1.06 

SC!2SU0702 0.7 4.32 0.8 ,. 1.27 

SCl2SU0703 0.66 . 1.13 0.98 0.83 1.05 0.36 • 

SCl2SU0801 0.73 1.83 0.76 2.25 .0.62 

SCl2SU0801 DUP 1.73 0.81 1.99 -0.65 

SCl2SU0802 0.97 0.69 . 1.02 0.41 

SCl2SU0901 1.44 1.78 3.96 

SCl2SU0902 0.53 • 0.6 0.15 

• SCl2SU0903 0.79 0.92 1.3 0.74 0.75 0.79 0:44· 

SCl2SU0904 • 0.7 6.78 0.75 ci.79 • • 0.21 

SCl2SU1001 1.73 0.53 1.63 0.54 1.73 0.52 

SCl2SUi002 1.67' ·0.12 1.6 1.03 1.67 0.55 1.22 1.38 

SCl2SU1003 S lit 1.21 0.79 1.33 Ci.3 

SCl2SU1101 2.4 .. 1.36 3.97 1.13 4.62 1.1 

SC12SU1102 0.64 1.25 • 0.63 • 1.28 0:3 

SCl2SU1103 Split 0.62 - 0.83 0.85 • 1.06 

1.56 SCl2SU1201 1.46 •i '. " . 
!Ii 
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SCI Soil Characterization Data 

SCl2SU1202 1.45 0.65 - 1.3 
SCl2SU1301 • 2.14 3.58 0.78 3.75 
SCl2SU1302 0.19 0.79 0.31 0.76 0.59 
SC!2SU1303 0.53 0.96 0.4 o.2a· 0.72 0.74 
SCl2SU1304 0.64 0.99 0.95 0.23 0.9 0.79 

. SCl2SU1401 1.68 1.34 1.86 1.46 1.68 0.66 - 3.34 2.625 
SCl2SU1401 DUP 1.86 1.26 2.15 1.56 1.86 6.73 3.47 2.505 

SCl2SU1402 1.27 1.27 0.95_ 1 1.27 0.28 1.03 1.5 1.33 
SCl2SU1501 0.87 0.64 0.79 0.84. 0.87 0.3 0.72 1.32 0.86 
sc12su1 so2. 0.99 0.8 0.84 0.54 0.37 0.72 '1.18 0.77. 

SCl2SU1503 Split 0.69 1.5 o·.12 -0:51 0.42 0.99 • 1.05 0.8.1 
SCl2SU1601 0°.67 0.76 0.74 0.86 0.87 1.71 0.96 
SCJ2SU1602 0.74 0.75 0:19 Q.6 0.33 1 1.23 0.7 
SCl2SU1701 1.88 0.77 1.17 0.73 1.88 0.53 •• 1.32 1.45 1.815 
SCl2SU1702 "1.46 1.04 0.88 0.96 1.46 0.34 0.98 1.2 1.205 
SCl2SU1801 0.38 • 0.212· 0.47 0.39 _0.33 1.12 0.44 

- SCl2SU1802 0.48 0.69 ·0.82 0.58 0.136 0.68 1.3 0.57 
SCl2SU1901 0.95 1.03 0.69 . 0.46 0.21 0.95- 1.55 1 
SCl2SU1902 • 0.68 0.68 0.92 • 0.77 0.23 0.7. 1.12 0.94 

SCl2SU1903 SPLIT 0.77 0.57 0.78 0.81 0.84 1.33 1.03 0.78 0.78 
SCl2SU2001 

.. 
0.6 ·o.ee 0.88. 1.06 2.31 0.99 0.85 0.25 

SCl2SU2002 0.39 0.132 0.42 0.006 0,31 0.83 0.29. 
SC!2SU2101 1.32 0.67 0.73 0.7 1.31 0.37 1.06 2.05 1.295 
SCl2SU2102 0.68 0.65 0.64 o:8 • 0.68. 0.26 0.83 1.22 0.765 

SCl2SU2103 SPLIT 0.7 0.75 0.8 0.79 0.37 0.75 0.58 . 0.75 

SCl2SU2201 • 0.97 0.78 0.64 0.77 · 0.97 0.183 1.16 1.78 1.12 

SCl2SU2201 DUP 0.63 0.6 0.8 2.7 0.39 0.226 1.05 2 0.98 

SCl2SU2202 3.63 3.08 
SCl2SU2203 0.36 0.35 0.58 0.26 • 1.3 0.83 

SCl2SU2204 Split 0.43 0.33 0.38 o:34 o.n1 0.83 • 0.87 

SC!2SU2205 0.46 0.38 0.2 0_33: 0.67 . 0.34 

. SCl2SU2301 1:5 1.26 1.78 1.38 1.5 0.57 2.15 4.19 2.21 

SCl2SU2302 0.96 0.89 0.84 0.85 0.96 0.34 1.21 . 1.4 1.08 

SCl2SU2401 1.92 • 0.86 1.71 0.99 1.92 0.58 3.49 2.785 

SCl2SU2402 1 0.74 1.17 • 0.76 0.26 0.76 . 1.42 0.8 

SCl2SU2501 1.13 0.81 1.18 0.56 1.13 0.5 4.21 

SCl2SU2502 0.94. 0.7-1 2.0.3 1.4 0.9 1.94 0.94 0.3 .3 • 1.04 1.04 

SCl2SU2503 S lit 1.11 1.55 0.98 1.87 0.31 2.94 1.78 1.78. • 

SCl2SU2601 1.37 0.99. 0.59 1.4 0.39 2.59 

SCl2SU2602 • 0.88 · 0.35 0.202 0.61 

SCl2SU2701 0.89 0.54 0,82 
·1.87 

$Ci2SU2702 3.8 1.94 

SC!2SU2703 0.43 
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SC! Soil Characterization Data 

SCl2SU2801 
SCl2SU2801 DUP b.5 2.05 

SCl2SU2802 0.76 1.08 1.29 
SCl2SU2901 0.75 2:36 3.28 
SCl2SU2902 1.38 2.89 1.;38 4.335· 
SCl2SU2903 0.51 0.42 0.56 0.59 
SCl2SU3001 1.33 • 0.72 1.03 0.69 1.33 • 0.51 2.39 · 1.995 

SCl2SU3001 DUP 2.39 .2.66 
SC!2SU3002 1.45 0.65. 1.73 1.45 0.6 4.77 2.915 

SCl2SU3003 Split 1.19 0.55 1.26 1.19 0.4 3.54 • 2.66, 
SCl2SU3004 ·0.5 ·0.13 . 0.25 0.29 
SCl2SU3005 0.91 0.51 0.73 0.64 0:111 0.59 0.43 
SCl2SU3101 2.07. 1.9 0.77 2.32 0.67 2.07 0.82 4.39 3.2 
SCl2SU3102 0.74 1.65 1.29 1.59 0.74 0.38 1.36 1.11 
SCl2SU3301 0.81 0.79 ·o:ss 0.54 0.81 0.31 . 1.94 1.46 
SCl2SU3302 0.81 . 0.59 0.72 0.83 0.81 0.14. 0.71 0.775 
SCl2SU3401 1.31 0.6 1.43 · 1.31 0.52 2 
SCl2SU3402 0.73 0.73 0.57 0.19 0.97 
SCl2SU3501 1.02· 0.54 1.14 0.72 0.54 • 1.02 0.36 · 1.7 
SCl2SU3502 0.62 0.25 0.8 0.52 0.54 
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SCI Soil Characterization Data 

SCl3SU0101 0.79. 
• SCl3SU0101 DUP 0.73 0.21 1.06 1.53. ·0.87 

·sc13suo102 o·.7 0.74 0.34 1.37 1;18 0.99 
SCl3SU0201 0.68 0.58 • 6.82 0.27 0.97 1.64 0.98 
SCl3SU0202 0.85 0.65 0.66 • 0.24 0.76 1.17 0.96 
SCl3SU0301 • 0.67 1.09 0.62 0:71 · 0.67 0.29 1.16 1,76. 0.795 
SCl3SU0302 0.36 0.58 0.47 0.192 0.98 1.55 . 0.72 
SCl3SU0401 • • Q.76 0.81 n.s5 0.28 0.94 1.15 ·.0.72 
SCl3SU0402 0.3 0.183 0.4 0.17 0.29 1.44 0.47 

. SCl3SU0501 0.46 0.41 0.25 0.33 1.28 0.3 
SCl3SU0502 0.34 0.14 0.39 · 0.28. 0.001 0.78 .0.138 

SCl3SU0503 S lit 0.34 0.135 0.46 0.04 0.2 0.77 0.088. 
SCl3SU0601 2.3 1.18 4.14 1.38 4.1 1.44 
SCl3SU06ci2 2.4 1.71 · 4.54 1.6 1.41 
SCl3SU0603 0.84 • 1 0.97 1.12 0.31. 1.17 
SCl3SU0604 0.53 0.61 0.89 1 0.85 
SCl3SU0701 1.92 1.56 0.93 • 1:t5 0.9 1.92 0.62 · 4.49 3.175 
SCl3SU0702 0.8 • 0.91 0.9 6.7 0.8 1.62 2.21 0.97 
SCl3SU0801 1.76 0.22 1.6 Q.39 1.12 . 3.51 1.11 
SCl3SU0802 0.62 .. 0.65 0.76 0.67 0.74 1.12 0.67 
SCl3SU0901 2.09 1.42 0.73 0.84 2.09 3.46 4.25 2.89 
SCl3SU0902 0.45 0.71 . 0.85 0.67 1.16 0.76 

SCl3SU1001 2.92 2.7 0.97 0.95 'i<lll-;.t 4.395 

SCl3SU1002 0.73 0.83 0.9 0.76 

SCl3SU1002 DUP 0.7. 0.71 0.695 

SCl3SU1.101 1.08 
SCl3SU1102 4.04 

SCl3SU1103 Split 3.2 
SCl3SU1104 1.06 1.37 0.31 

SCl3SU1201 2.32 1.74 0.94 1.0 0.78 

SCl3SU1202 0.81 0.88 0.91 0.3 

SCl3SU1301 0.56 2 0.72 0.59 0.26 

SCl3SU1302 1.03 1.11 3.1 1.19 

SCl3SU1303 1.05 1.69 "· 2.45 

SCl3SU1304 1.42 1.06 1.31 1.05 1.42 0.5 1.6 

SCl3SU1401. 1.12 0.82 f.18 d.9 0.82 1.12 0.39 1.205 

SCl3SU1402 2.28 2 0.84 2.04 ·o.77 2.28 0,78 2.83 

SCl3SU1403 0.7 1:06 0.64 0.86 0.42 • 1.95 

• SCl3SU1601 2.16 1.5 0.53 ·1_59 Q.62 2.16 . 0.51 2.795 

SCl3SU1602 Split 2.08 1.36 0.71 • 1.69 0.67 2.08 0.52 2.35 1.28 .1.28 

SCl3SU1603 0.76 0.67 0)4 0.73 • 3.2 0.76 0.26 4.99 1.32 

SCl3SU1701 1.36 0.53 1.39 2.9 0.5 1.76 0.76 

SCf3SU1701 DUP 1.23 0.43 1.32 0.44 0.176 2.4 0.96 
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SCI Soil Characterization ·oata 

SCl3SU1702 
SCl3SU1801 
SCJ3SU1802 ... 
SCJ3SU1803 . 0.9 1.04 

SCJ3SU1803 DUP 0.85 
SCl3SU1804 0.79 2.39 2.5 0.79 • 1.45 3.27 · 1.035 2.74 2.74 
SCl3SU1901 1.01 1.23 0.57 1.05 2.04 1.19 
SCl3SU1902 0,69 1.07 1.2 1.03 1.34 0.86 
SCl3SU2001 1.33 0.67 d.85 1.33 0.33 2.5 4.64 1.845 
SCl3SU2002 0.84 0.69 1.07 . 0.35 . 0.74" 1.11 0.92 

SCl3SU2003 Split 0;63 0.68 0.6 0.77 • 1.47 0.8 
SCl3SU2101 0.35 0.26 0.27 0.192 0.58 2.42. 0.6 
SCl3SU2102 0.4 Q.08 0.4 0.22 0.2 0.75 0.24 
SCl3SU2201 4.1 0.87 4.29 0,51 4.11 
SCl3SU2202 0.7 0.86 0.85 1.1.6 1.07 
SCl3SU2301 0.45 0.084 0.41 0.16 0.51 
SCl3SU2302 0.17 0.164 0.8 0.16. 0.61 0.61 
SCl3SU2401 1.82 0.97 1.66 0.91 1.82 0.6 2.65 2.215 
SCl3SU2402 0.99 ().95 0.7 1.55 · 0.54 1.96· 1.84 
SC/3SU2501 1.08 1.03 0.89 1.05. 0.47 2.13 1.73 

SCJ3SU2502 S lit 1.03 0.64 1.19 1.05 0.34 1.73 1.52 
SCJ3SU2503 0.59 • 0.166 . 0.57 0.26 0.38 
SCl3SU2701 1.65 0.65 U6 .0.86 0.56 3.08 2.325 

SCl3SU2702 0.72 0.43 0.7 0.17 2.33 

SCl3SU2703 1.26 0.59 0.98 0.8 0.37 0.108 

SCl3SU2704 0.63 .0.62. 

SC.13SU2801 4.6 1.52 
SCl3SU2801 OUP 1.78 

SCl3SU2802 0.79 0.66 1.11 1.19 0.9 

SCl3SU2901 0.74 0.7 0.69 • 0.2 1.72 4,64 1.68 

SCl3SU2902 0.53 0.39 0.34 1.37 Q.33 

SCl3SU3001 1.09 0.46 0.99 0.7 0.92 2.71 0.77 

SCl3SU3002 1.26. 0.83 . 1;? • 0.87 0.94 1.26 0.27 1 1.57 1.185 

SCl3SU3003 S lit 0.43 0.47 ci.91 0.75 1.1 1.39 0.98 

SCl3SU3101 o:64. 0.48 0.64" 0.69 0.206 1.51 3.46 1.35 

SCl3SU3102 0.31 0.123 0.36 . 0.17 0.17 1.39 0.22 

SCl3SU3201 1.54 0.87 1.31 0.85 1.54 0.5 3 3,91 2.285 

SCl3SU3202 0.69 0.78 0.71 0.86 . 0.31· . 0.84 1.37: 0.87 

SCl3SU3301 0.57 0.21 0.54 0.33 1.07 2.49. 0.99 

SCl3SU3302 0,3 O.H 0.12 0.98 0.19 

SCJ3SU3401 0.41 0.57 • 0.52 0.45 0.159 1.18 1.94 1.15 

SCJ3SU3402 · 0.9 1.01 0.92 1.2 0.34 1.13 1.73 1.1 
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SCI Soil Characterization Data 

SCl4SU0101 0.37 0.14 0.88 
SCl4SU0102 0.93 0.79 1.06 0.25 - 0.825 
SCl4SU0103 0.73 0.65 0.82 0.24 0.86 1.31 1.31 
SCl4SU0201 0.95 1.46 0.79 1.85 0.25 1.47 1.105 _ 
SCl4SU0202 1.34 2.27 0.99 2.94 - 0.35 1.14 2.9 1.24 
SCl4SU0301 0.75 • 0.43 0.84 0.16. 0.79 ·3.32 0.92 
SCl4SU0302 0.45 0.71 0.71 0.88 - 0.24 1 .1.79 0.62 
SCl4SU0401 0.42· 0.74 0.51 0.69 0.42 0.17 , 1.23 • 3.91 0.735 
SCl4SU0402 1.43 0.7 0.96 0.6 1.43 0.34 1.34 2.29 1.295 
SCl4SU0501 0.47 .Q.21 0.57 0.33 0.56 1.38 0.54 
SCl4SU0502 1.32 0.97 0.99 1.28 1.32 0.38 -0.89 1.12 1.195 
SCl4SU0601 0.7 0.22 0.13 0.49 1:31 0.47 
SCl4Sl)0602 0.92. 0.56 1.1 0.45 0.24 0.89 1.35 0.62 
SCf4SU0701 0.54 0.81 0.85 1 0.201 1.37 .2.85 1.7 
SCl4SU0702 ci.74 0.34 0.68 0.24 • 0.186 0.49 1.48 0.53 
SCl4SU0801 0.94 0.82. 0.79 0.59 0.16 ·o.93 1.31 0.87 
SCl4SU0802 0.79 0.66 0.89 0.69 0.3- 0.84 • 2.19 0.87 
SCl4SU0901 0.86 0.98 0.87 0.73 0.28 1.05 1.93 0.95 

SCf4SU0901 DUP 0.5 1.07 o:83 1.2 0.5 0.31 0.83 1.89 . 0.5767 
SCl4SU0902 1.09 1.1- 1.02 0.94. 1.09 0.35 1.29 1.66 0.93 
SCl4SU1001 1.64 0.78 1.54 0.7 1:64 0.41 1.63 4.4 1.755 
SCl4SU1002 0.94 0.93 1.46 - ·o.67 0.4 0.83. 1.67 0.94 

-SCl4SU1003 S lit 1.1 . 1 1.35 1.54 0.28. 0.91 1.69 • 0.91 

SCl4SU1101 0.62 0.67 0.79 0.74 0.14 1 2.62 1.06 
SCl4SU1102 0.75 - p.73 0.63 0.81 0.25 0.82 1.73 0.77 
SCl4SU1201 0.83 0.44 0.83 0.4 0.15 1.02 ·1.76 0.87 
SCl4SU1202 0.82 0.19 0.66 0.11 0.142 0.67 1.38 0.64 

SCl4SU1301 0.76 _0.84 0.8 1.01 0.26 0.8 1.32 0.64 

SCl4SU1302 0.5 0.91 0.71 0.89 0.25 1 . 1.85 0.95 

SCf4SU1401 0.69. 0.83 0.73 • 0.86 2.4 0.69 0:23 - 2.27 1.41 

SCl4SU1402 1.14 Q.84 1.04 • 0.79 0.38. 1.5 1.4 
~ 1 

SCl4SU1501 1.15 0.73 - 0.76 0.69 3 1.14 0.27 2.29 1.64 

SC14SU1501 OUP 0.62 . 0.61 0.63 0.68 0.306 2.03 2.16 

SCl4SU1502 0.52 o:2s 0.68 0.48 • 0.62 ··o.ss -
SCl4SU1601 0.5 o:e3 0.77 0.53 0.24 0.92 0.83 

SCi4SU1602 0.7 0.5 0.25 - - 0.7 • 0.52 0.62 

SCl4SU1701 1.04 
SCl4SU1702 S lit 1.11 

SCi4SU1703 0.74 
1.45 • 

SCl4SU1704 1.71 1.45 

_ SCl4SU1705 1.36 

SC14SU1801 3.38 
SCl4SU1801 DUP 
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• SCI Soil Characterization Data 

SCl4SU1802 1.12 4.12 1.49 
SCl4SU1803 0.61 0.46. 0.118 0.56 1.1 
SCl4SU1901 1.96: 1.26 1 2.3 ·. 1.96 0.54 4.07 3.25 
SCl4SU1902 3.9 128 3.56 .3.88 1.17 4.86 4.045 
SCl4SU1903 2.03 0.99 1.2 0.49 • 1.14. 0.97 
SCl4SU1904 0.8 0.88 0:91 0.35 0.72 0.86 
SCl4SU2001 1.19 Ci.66 1.49 0.69 • 1.19 0.53 3.29 2.205 
SCl4SU2002 0.89 1.01 0.67 1.17 0.89 0.29 0.92 0.945 
.SCl4SU2101 0.6 0.252 0.57 0.3 0.137 0.54 0.54 
SCl4SU2102 0.86 0.3 0.79 O.p 0.51 0.43 
SGl4SU2201 1.46 0.53 1.16 0.76 1.46 0.41 . ·2.46 t835 
SCl4SU2202 1.82 0.93 1.3 1.8 1.13 1.82 0.59 2.64 2.235 

SCl4SU2203 Split 2.36 2.37 1.18 2.01 1.42 2.36 0.56 3.64 2.79 
SCl4SU2204 0.79 0.'75 0.69 1.08 0.29. 0.78 0.69 
SCl4SU2205 0.46 0.69 0.54 0.34. 0.25 . 0)1 0.66 
SCl4SU2301 1.34 •. 0.63 1.4 1.09 0.8 1.34 0.37 • 2.48 1.71 
SCl4SU2302 0.99 0.83 · 1.07 1.07 0.99 0.44 1.4.1 1.355 

SCl4SU2302 DUP 1.2 0.88 1.43 1.34 1.2 • 0.43 1.93 1.395 
SCl4SU2401 0.69 0.61 0.64 0.71 0.27. • 1.08 1.49 0.93 
SCl4SU24.02 0.78 2.5 0.83 0.94 1.14 1.19 1.38 1.05 
SC!4SU2501 0.89 0.75 • 0.76 0.87 0.18 1.1 1.92 0.99 
SCl4SU2502 0.79. 0.96 0.78 0.93 0.33 • 0.88 1.63 0.81 
SCl4SU2601 0.19 0.147 0.38 0.26 o:oa. 0.54 1.61 o·.3a 

SCl4SU2602 0.32 0.208 0.48 0.32 0.25 0.62 0.34 

SCl4SU2701 0.64 0.35 0.43 0.54 0.212 0.59 1.42. 0.44 

• SCl4SU2702 0.59 0.53 0.67 · 0.32 0.201 ·0.69 1.41 0.49 

SCl4SU2703 Split 0.62 0.37 0.66 0.29 · 0.254 0.71 1.26 0.63 0.8 0.8 

SCl4SU2801 0.71 0.44 0.34 0.57 1.25 0.53 

SC!4SU2802 0.79 0.49 0.81 • 0.47 1.35 2.07 1.15 

SC14SU2901 0.59 0.7 ·0.61 0.85 0.8 1:64 0.73 

SC14SU2902. 0.25 0.212 0.26 0.107 0.31 0.94 0.39 

SCl4SU3001 0.44' b.4 0.54 0.167 0.54 0.79. 0.33 

SCl4SU3002 0.5 0.61 0.47 0.4 0.5 0.126 0.59 0.82 0.55 0.45 0.45 

SC!4SU3003 S lit 0.54 0.7.6 0.62 1.03 0.68 2.13 0.72 

SC14SU3003 DUP 0.51 1.72 0.73 
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SCI Soil Characterization Data 

SCl5SU0102 0,63 .Q.54 0.55 0.46 
SCl5SU0201 0.44 0.51. 0.39 0.56 
SCl5SU0202 0.59 0.58 0.85 0.18 0.56 
SCl5SU0301 1.02 0.93 0.53 0.13 1.47 0.65 
SCl5SU0302 0.74 0.58 0.61 0.52 0.223 0.71 1.59 0.58 
SCl5SU0401 0.6 0.8 0.6 0.9 0.74 1.32. 0.87 
SCl5SU0402 0.54 0.71 0.66 0.3 0.27 1.02 1.43 0.87 
SCl5SU0501 0.5 0.55 0.68 0.29 0.202 0.48 1.04 0.44 
SCl5SU0502 0.3 0.27 0.31 0.2 0.22 0.42 i:i.37 
SCl5SU0601 o.M 0.73 2.4 · 0.53 0.74 0.94 0.29 0.72 1.14 0.79 
SCl5SU0602 0.8 0.54 0.91 0.85 0.42 0.81 1.75 0.78 
SCl5SU0701 0.56 0.93 0.85 0.64 0.87 1.58 1.07 

• SCl5SU0702 1.18 0.87 0.77 0.55 0.46 0.99 1.38 0.99 
SCl5SU0801 0.68 1.13 0.62 1 0.46 0.98 3.41 .• 1.005 
SCl5SU0802 0.86 0.64 0.94 0.46 1.02 1.31 0.89 

SCl5SU0803 S lit 0.41 0.63 0.72 0.29 0.24· 0.69 1.15 0.97 0.82 0.82 
SCl5SU0901 1.07 1.37 1 1.15 0.3 . 1.07 1.11 0.92 
SCl5SU0902 1.17 0.93 1.22 1.1·7 0.36. 1.05 1.66 0.935 

. SCl5SU1001 0.53 0.62. 0.88 0.45 0.201 . 0.73 1.28 0.67 
SCl5SU1001 DUP 0.72 b.66 0.77 0.59 0.17 0.73 1.27 0.77 

SCl5SU1002 0.87 0.5 0.85 0.58 0.86 1.13 0.81 
SCl5SU1101 1.07 0.5 0.75 0.76 0.17 0.7 1.22 • 0.67 
SCl5SU1102 0.66 0:71 0.72 0.65 0.22 0.7 1.16 0.59 
SCl5SU1201 b.68 0.74 0.61 0.84 0.26 · 0.74 1.17 0.67 
SCl5SU1202 1.21 1.02 1.13 1.21 0.3 1.16 1.26 1.14 

. SCl5SU1301 0.63 0.42 0.56 0.53 0.111 1.13 2.52 ·o.93 

SCl5SU1302: 0.76 b.77 0.79 ·0:92 0,83 1.64 0.76 

SCl5SU1303 S lit 0.63 0.52 o:68 0.9 0.22 0.88 1.74 0.94 

SCl5SU1401 0.7 0.62 0.92 0.54 0.253 o:8s 2.12 0.68 

SCl5SU1402 0.97 0.65 0.48 0;84 1.97 0.72 

SCl5SU1501 0.5 0.178 0.71 0.06 0.32 1.34 0.32 

SCl5SU1502 0.84 0.13 0.89 -0~07 0.25 0.97 0.29 

SCl5SU1601 1.12 0.78 0.98 0.71 2.7 1.12 0.49 1.87 4.33 1.415 

SCl5SU1602 0.85 0.81 ci.81 1.2 0.93 1,68 0.95 

SCl5SU1609 S Ht 1.2 1.12 0.98 1.35 0.85 1.84 0.84 

SCl5SU1701 0.87 0.78 1.31 0.69 5 0.87 1.7 4.79 1.13 

SCl5SU1702 0.81 . 0:81 0.86 0.99 0.19 0.94 1.74 1.07 

0.89 
.. 

0.55 0.77 0.37 • 0.87 1.68 0.68 
SCl5SU1703 S lit 0.57 

SCl5SU1801 0.94 2.4 0.72 6.9. 0.57 0.2 0.94 1.62 0,87 
0.63 0.36 0.98 1.18 • 0.94 

SCl5SU1802 • 0.59 0.92 1.0·4 
1.87 1.3 

SCl5SU1802 DUP 
1.06 

0.82 0.34 0.86 1.02 0.82 
SCl5S01901 • 0.82 0.71 0.76 0.74 
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SCI Soil Characterization Data 

SCl5SU1902 
SCl5SU2001 0.54 0.32' 0.4 0.4 
SCl5SU2002 0.82 0.19 0.17. 0.34 0.41 
SCl5SU2101 0.54. 0.143 0.51 0.23 0.22 0:43 
SCl5SU2102 0.83, 0.65 0.3 0.19 0.59 0.39 

SCl5SU2103 Split 0.65 0.33 0.83 0.36 0.128 0.58 0.66 
SCl5SU2201 1.23. 0.88 1.2 0.71 1.23 0.65 3.15 1.23 
SCl5SU2202 0.67 0.42 0.6 0.51 0.155 0.95 1.66 0.8 

SC15SU2202 DUP 0.46 • 0.85 0.47 0.76 0.46 0.2 0.94 1.61 0.69 .· 
SCl5SU2301 0.55 0.14 0.52 0.26 0.49 1.74. 0.37 
SCl5SU2302 0.74 0.4 0.57 0.21 0.61 1.71 0.49 
SCl5SU2401 1.71 1.8 0.42 1.9 3.4 0.58 0.184 • 0.6 2.46 0.68 
SCl5SU2402 0.48 0.66 4.4 0.15 0.36 1°.26 0.4 

SCl5SU2402 DUP 0.78 0.252 .0.47 4.6 0.32 0.12 0.36 1.37 0.44 . 
SCl5SU2501 0.68 0.77 0.63 0.57 0.27 1 1.66 0.93 
SCl5SU2502 1.34 1.34 1.52 1'.26 • 0.52 1.08 1.57 · 0.94 
SCl5SU2503 0.72 0.62 0.94 0.38 0.2 1.19 1.6 0.84 
SCl5SU2601 0.42 Q.39, 0.34 0.37 0.192 0.51 0.92 0.59 
SCl5SU2602 0.52 0.42 0.38 0.42 0.84. 0.4 
SCl5SU2701 0.58 0.52 0.66 0.23 0.77 1.35 0.91 

SCl5SU2702 0.86 0.78 0.92 0.54 0.96 2.39 J0.89 

SCl5SU2801 1.22 0.62 0.78 0.63 1.22 0.33 1.37 1.64 1.22 

SCl5SU2802 0.46 0.54 • 0.76 0.84 ·0.88 1.61 1.22 

SCl5SU2803 0.84 0.58 0.46 0.72 0.19 0.97 1.74 0.84 

SCl5SU2901 0.92 0.48 0,67. 0.65· 0.92 0.3 0.7 1.42 0.92 

SCI5SU2902 0.19 0.24 0.25 0.44 0.88 '0.45 

SCl5SU3001 0.81 0.84 0.69 0.36 1.01 1.29 0.96 

• SCJ5SU3002 0.35 0.3 0.33 0.084 0.46 0.74 0.42 
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SCI Soil Characteriz~tion Data 

SCl5SU3101 0.69 0 .. 91 0.94 _,: 

SCl5SU3102 0.42 0.24 0.3 0.84 
SCl5SU3201. 0.68 0.61 0.6 0.79 0.83 1.09 
SCl5SU3202 0.6 0.45 0.57. 0.52 0.213 0.69 1.69 
SCl5SU3301 0.8 0.84 1.02 0.29 0.93 0.95 

SCl5SU3301 OUP 0.83 0.8 0.88 0.29 1.09 1.06 
SCl5SU3302 0.29 0.46 0.5 0.138 0.44 0.75 

SCl5SU3303 Split 0.34 0.34 0.34 0.4 0.39 0.57 
SCl5SU3401 · 1.41 1.03 1.65 1.54 1.35 1.41 0.49 1.39 1..47 1.375 
SCl5SU3402 1.64 1.6 1.87 · 1.91. 1.64. 0.68 2.1 2.6 1.75 · 
SCl5SU3408 0.8 0.94 1.07 1.14 0.25 1.18 1.11 1.14 
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SCI Soil Characterization Data· 

1.09 0.33 
SCl6SU0102 ·o.93 0.77 0.77· 0.56 0.25 1.29 
SCl6SU0201 1.11 1.24 0.85 1.36 0.4 1.99 
SCl6SU0202 0.71 0.68 0.66 0.71 ·0.33 1.32 0.96 
SCJ6SU0301 0.63 0.76 0.71 0.8 0.63 0.35 1.31 0.875 
SCl6SU0302 0.89 0.77 0.96 0.77 0.89 0.35 1.26 1.12 
SCl6SU0401 0.75 0.65 o:s2 0.98 0.75 0.27 1.06 1.39 1.06 

SCl6SU0402 • Split 0.84 1.3 6.66 0.89 0.64 0.16 0.89 0.89 0.76 
SCl6SU0403 1 0.74 0.74. . 0.59 0.17 0.83 1.26 0.62 

SCl6SU0409 Split 0.96 1.13 o:98 1.04 0.96 0.34 0.88 1 .. 1 0.92 
SCl6SU0501 1.6 0.7 1.91 0.67 0.23 0.96 • 1.55 1.34 
SCl6SU0502 • 1.45 0.82 1·.19 0.7 0.27 0.85 1.63 0.92 · 
SCl6SU0601 1.01 0.6 1.24 0.7 • 0.75 1.75 0.89 
SCl6SU0602 1.15 0.69 1:25 0.26 · 0.92 1.67- 0.9 
SCJ6SU0701 0.79 0.32 ·0.87 0.51 ·o.187 0.71 1.78 0.73 

SCl6SU0701 DUP 0.74. 0.44 o:8s 0.41 0.118 1.01 • 2.42 ·0.59 
SCl6SU0702 2.61 0.79 2.72 0.81 0.29 6.96 2.27 1.06 2.24 2.24 
SCl6SU0801 1.12 1.09 • 0.82" 1.24 1.12 0.36 1.51 • • 1.88 . 1_.265. 
SCl6StJ0802 0.83 1.15 0.58 1.14 0.83 • 0.26 · 1.15 1.72 0.87. 

SCl6SU0901 0.66 0.53. 1.5 0.84 0.8 0.66 0.31 . 1.35 2.21 0.92 
SCl6SU0902 0.68 • 0.78 0.57 0.57 0.29 1.25 1.91 1.31 
SCl6SU1001 1.2 • 0.79 0.88 ·0.89 1.2 0.81 0.95 1.11 · 
SCl6SU1002 0.64 0.74 0.63 1.05 0.23 1.35 1.39 1.03 
SCl6SU1101 0.46 0.56 0.72 0.65 0.28 0.71 0.84 0.83 
SCl6SU1102 0.76 0.85 0.73 0.96 0.33 0.87 1.14 0.94 
SCJ6SU1201 1.26 0.74 0.95 0.8 .1.26 0.21 0.82 0.81 1.105 . 
SCl6SU1202 0.308. 0:29 • 0.38 0.36 0.4 0.31 

SCl6SU1301 0.8 0.61 0.5 0.73 0.3 0.99 0.92 0.86 

SCl6SU1302 0.24 0.22 0.41 0.36 0.27 

SCl6SU1401 • 0.69 ci.61 0.53 ·0.7;3 0.188 0.91 1.12 . 0.97 

SCl6SU1402 0:11 0.29 0.26 0.33 0.29 

SC/6SU1501 0.24 0.24 0.3 0.28 0.067 0.3 0.58 0.47 

SCl6SU1502 Q.27 0.3 0.3 0.36 0.17 

SCl6SU1601 0.61 0.57 0.99 0.8 1.03 1.6 • 0.74 

SC!6SU1602 0.73 0.29 • 0.53 0.61 0.36 0:73 0.3 

SCl6SU1701 0.81 0.43 0.5 0.62- 0.201 0.53 1.09 0.67 

SCl6SU1702 0.47 0.15 0.44 0.11 0.102 0.45 0.57 0.36 

SCl6SU1-801 1.17 0.65 1.11 0.54 0.221 0.92 2 0.95 

SCl6SU1802 0.57 1.13 0.7 0.92 0.57 0.243 0.68 1,26 0.55 

SCl6SU1803 Split 0.82 0.45 · Q.73 0.3 0.68 • 1.13 0.92 

SCl6SU1901 0.43 0.95 0.87 1.07 0.43 · 0.26 0.81 1.85 0.63 

SCl6SU1902 0.74 1.78 0.39 0.98 0.35 0.69 1:28 0.69 0.95 0.95 

SCl6SU1903 S lit 0.49 • 0.98 1.06 0.6 0.83 0.49 0.22 0.73 1.4 0.665 
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. SCJ Soil Characterizat)on Data 

1.05 • 0.91 1.17 
SCl6SU2002 0.65 0.59 0.6 0.72 

SCl6SU2003 S lit 0.56 0.66 0.52 0.89 
SCl6SU2101 1.02 0.63 0.9 0.56 1.02 0.29 .1.06 1.69 
SCl6SU2102 0.21 0.248 0.28. 0.3 0.37 0.42 

SCl6SU2102 DUP 0.35 0.23 0.32 0.147 0.3 0.46 0.4 
SCl6SU2201 0.93 • 0.52 6.91 ·o.68 • 0.93 0.81 1.09 0.84 
$Cl6SU2202 0.25 0.007 0.37 0.4 0.29 
SCl6SU2301 0.29 0.23 0.19 0.42 0.55 0.37 
SCl6SU2302 0.69 . 1.,3~ . 0.58 o:5a 0.33 0.28 0.83 1.06 0.82 
SCl6SU2401 0.93 1.2 1.06 0.31 0.93 1,34 0.87 
SCl6SU2402 0.25 0.33 0.108 0.54 0.35 0.48 • 
SCl6SU2501 0.79 2.2 0.8 . 0.82 0.8 0.21 0.75 0.89 0.82 
SCl6SU2502 . 0.38 0.54 0.37 . 0.38 0.34 0.56 0.42 
SCl6SU2601 0.44 -0.04 0.17 0.97 0.106 
SCl6SU2602 . 0.95 1.28 0.65 0.95 0.19 0.85 1.84 0.885 0.99 0.99 
SCl6SU2603 0.5 {57 1.2 ojg 2.00 • 0.5 • 0.31 0.97 1.95 0.64 1.78 1.78 
SCl6SU2701 0.69 0.135 0.53 0.12 0.1 1.07 0.146 
SCl6SU2702 0.68 0.32 0.76 3.2. 0.33 0.164 0.9 1.6.6 0.7 
SCl6SU2801 0.82 0.76 • 0.06 .. 0.11 1.02 0.081 
SCl6SU2802 0.72 0.36 0.66 4.6 0.22 0.79 1.31 0.61 
SCl6SU2901 1.18 1.02 t.21 0.61 1.18 0.43 1.98 2.35 1.55 

• SCl6SU2902 0.8 0.71 0.45· 0.44 1.18 0.47 
SCl6SU3001 0.54 0.54. 0.78 0.35 0.228 0.83 1.11 • 0.67 3.4 3.4 
SCl6SU3002 Q.41 0.39 0.48 0.54 0.137 0.51 0.9· . 0.53 

SCl6SU3003 · S lit 0.68 0.34 0.38 0.6 0.25 0.75 1.07 0.64 
SCl6SU3003 DUP 0.57 0.72 0.53 • 

SCl6SU3101 0.4 0.55 0.1 0.1 0.99 • 0.074 
SCl6SU3102 0.61 0.33 0.73 0.7 0.77 1.25 0.74 

SCl6SU3105 2.41 • 1.32 2.97 1.22 0.38 1.57 2.83 1.22 2.86 2.86 

SCl6SU3201 0.48 0.1 0.2 1.23 0.119 

SCl6SU3202 0.54 0.165 0.153 0.67 0.25 0.28 1.02 0.33 . 

SCl6SU3301 .0.59 · 0.54 0.16 · 0.068 1.13 0.075 

SCl6SU3302 0.66 0.26 0.44 0.74 .•· ~ 0.31 0.203 . 0.7 1.32 0.6 
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· Concrete 

S~y Unit 7 Soil Samptini Lo<;ations 



SCI Soil Characterization Data 

SCl7SU0101 0.56 
SCl7SU0101 DUP 1.25 1.53 _1.13 0.52 

SCl7SU0102 0.75 1.18 0.79 .0.47 
SC!7SU0201 0.49 0.57 0.69 0.16 
SCl7SU0202 2 .. 8 6.72 4.53 0.;>3 • • • 1.54 

SCl7SU0209 Split 3.3 0.46 4.16 b.76 4.85 • -1.38 
SCl7SU0203 • . . 0.74 . 0)2 " 3.72 

• SCl7SU0204 1.17 0.67 . 1.09 1.17 0.37 1.235 
SCl7SU0301 2.19 0.82 2.04 Q.82 2.19 0.61 2.385 
SCl7SU0302 0.53 • 0.59 0.67 0.53 0.14· 0.73 
SCl7SU0401 0.63 6.85 0.79 - 6.74 0.28 · • 1,08 
SCl7SU0402 1.46 0,97 1.65 1.43· t.82 1.45 0.46- 1.33 2.74 2.74 
SCl7SU0501 0.58 0A9. 0.74 0.78 0.21 0.76 1.08 ' 1.08 
SCl7SU0502 0.77 Q:58 0.34 0.99 
SCl7SU06Q1 0.82 0.77 -0.9 0.87 0.94 0.91 0.95 
SCl7SU0602 . 0.49 0.42 ·0_53· 0.52 · 0.235 0.64 0.76 0.82 
SC!7SU0701 0.66 0.37 0.55 0.71 0.92 0.79 
SCl7SU0702 0.71 0.75 0.4 .0.59 • .1.23 0.51 
SCl7SU0801 1.04 0.66 0.82 0.57 1.04 0.28 0.88 1.11 0.92 
SCl7SU0802 0)8 0.78 0.98 0.84 0.18 1.02 1.28. 0;93 
SCl7SU0901 2.24 1.29 1.12 • 1.41 1.06 2.24 0.36 2:07 4.07 2.08 
SCl7SU0902 1.37 0.93 1.04 · 0.86 1.37 0.33 1.23 1.09 1.205 
SCl7SU1001 0.51 0.33. 0.52 1.17 o.73 .·o.37 ·0.51 0.24 • 1.38 1.21 0:925 

SCl7SU1001 DUP • 1.02. 0.47 0.7 0.73 rn2 0.175 1.02 
SCl7SU1002 2.35 2.16 0.72 2.35 0.83 • 4.79 2.3 3.72 

•• SCl7SU1101 0.64 0.69 0 .. 6 1.oa· 0.3 1.19 1.27 1.03 

SCl7SU1101 DUP 0:89 1 1.09 

SCl7SU1102 0.65 0.72 • 0.84 0.65 0.185 0.9 b.96 0.755 

SCl7SU1201 0.47 1.17. .0.142 0.95 1.34 0.98 

SCl7SU1202 0.94 0.76 1.3 0.95 ci.94 0.25 0.91 1.05 0.94 

SCl7SU1209 S lit 0.67 0.65 1.06 0.3 0.83 1 1 

SCl7SU1301 0.48 0.955 0.71 0.19 1.02 1.09 1.03 

SCl7SU1302 0.53 0.85 0.21 • 0.77 0.92 0.95 

SCl7SU1303 • 0.69 0.57 0.173 1.59 2.25 1.75 

SCl7SU1304 3.1 • 0.46 2.25 ~ 

SCl7SU1305 0.53 0.113 0.79 0.84 1.08 

SCl7SU1401 0.69 0.42 0.69 0.27· 0.91 0.99 0.65 

SCl7SU1402 o.i5 0.6 0.75 0.3 0.69 0.96 0.775 

SCl7SU1501 1.cis· 1.18 0,86 1.18 1.05 0.26 0.98 1.24 1.125 

SCl7SU1502 1.78 2.4 2.7 2.02 2.55 • 1.78 0.59 1.62 2.55 1.725 2.47 • 2.47 

SCl7SU1601 . 0.72 0.58 0.7 0.87 0.184 1.04 -1.02 1.02 

SCl7SU1602 0.57 0.61 0.7 0.87 0.24 · 0.83 1.12 0.68 

SCl7SU1701 0.58 0.52 0.51 o:s3 0.68 0.64 0.75 
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SCI Soil Characterization Data 

SCl7SU1702 0.61 0.59 
SCl7SU1702 DUP 0.96 0.5 0.55 • 0.7 0.7 0.79 · 

SCl7SU1801 0.7 0.55 0.58 0.7 0.22 0.98 0.64. 0.755· 
SCl7SU1802 0.59 0.62 0.54 0.59 0.65 0.88 0.59 
SCl7SU1901 0.47 1.32 0.56 0.53 0.31 0.74 0.99 0.77 
SCl7SU1902 1.52. . 0.43 1.28 0.72 1.52 0.44 • 1.01 1.15· 1.52 

SCl7SU1909 S lit 1.07 0.53 0.8 0.63 1.07 0.2 1.01 1.06 0.995 
SCl7SU2001 0.7 1.04 1.08 0.71 0.7 0.43 1.07 f.43 0.93 
SC!7SU2002 0.51 • 0.83 0.84 0.91 0.16 1 1.03 0.94 

• SCl7SU2002 DUP 0.67 1.5 0.83 0,78 0.94 0.33 0.89 1.01 • 1.17 
SCl7SU2101 0.82 0:61. 0.75 1 1.4 0.97 
SCl7SU2102 0.96 0.84 0.92 0.76 0.96 0.32. 1.1 0.78 0.94 
SCl7SU2201 0.61 . 0.68 · 0.95 ·1.16 0.22 0.72 0.98 0 . .95 
SCl7SU2202 0.93 1.6 o.15 0.38 0.64 1.04 0.54 
SCl7SU2301 0.77 • 0.7 l.4 0.57 0.79 • 0.77 0.88 0.79 0.775 
SCl7SU2302 0.73 0.79 0.72 0.61 0.73 0.28 1.03 1.09. 0.815. 

. SCl7SU2401 0.63 0.61 0.72 0.58 0.248 0.47 0.66 0.83 
SCl7SU2409 Split 0.71- 1.12 • ·0.44 0.52 0.83 0.19 0.78 0.78 0.93 

SCl7SU2402 0.76. 0.54 1.1 1.03 0.9 
SCl7SU2501 0.93 0.45 0.44· 0.24 0.71 0.91 0.72 
SCl7SU2502 0.36 0.57 0.54 0.3 0.13 0.97 ·0.89 0.7 
SCl7SU2601 0.98 0.85 0.84 0.83 0.36 0.99 1.15 0.88 
SCl7SU2602 0.84 0.8 1.13 ◊:ts 0.35 0.82 1.13 1.09 

. SCl7SU2609 S lit 0.91 0.63 0.98 0.67 0.36 0.93 ·1.09 0.96 
SCl7SU2701 0.65 QJ9". 0.74. 0.64 0.21 0.6 0.74 0.83 
SCl7SU2702 1.08 0.85 1.02 0.83 1.08 0.42 0.95 0.94 1.055 
SCl7SU2801 0.66 0.76 0.52 0.83 1.04 • 0.64 

SCl7SU2802 • 0.52 0.83 0.88 0.31 1.09 1.07 0.99 
SCl7SU2809 S lit 0.91 0.79 0.83 0.25 · 0.92 . 0.86 o:BB 

SCl7SU2901 0.57 .• 0.93 0.81 0.2 0.94 0.95 0.78 
SCl7SU2902 · 0.61 • 0.54 0.48 0.18 . 0.62 0.96 0.74 

SCl7SU2909 Split 1 0.54 0.41 0.52 -1 0.22 0.71 1.01 0.885 

SCl7SU3001 • 0.72 0.69 0.58 0.66 0.231 1.06 1.1'8 1.14 

SCl7SU3001 DUP 0.65 0.8 ·o.76 0.7 0.26 

SCl7SU3002 1.24 1.01 1.06 0.74 f24 0.36 1.07 1.29 1.2 

SCl7SU3003 0.77 0.9 0.72 1.07 0.6 
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