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METRIC CONVERSION CHART 

Into Metric Units 

If You Know Multiply By To Get If You Know 

Length Length 

inches 25.4 millimeters miUimeters 

inches 2.54 centimeters centimeters 

feet 0.305 meters meters 

yards 0.9l4 meters meters 

miles l.009 kilometers kilometers 

Area Area 

sq. inches 6.452 sq. centimeters sq. oentime,ters 

sq. feet 0 .093 sq. meters sq. meters 

sq. yards 0.0836 sq. meters sq. meters 

sq. miles 2.6 :sq. kilome,ters sq. !kilometers 

acres 0.405 hecw es hectares 

Mass (weight) Mass (weight) 

ounces 28.15 grams grams 

pounds 0.454 lcil~grams lcilogr:ams 

ton 0.901 metric k)n metric ton 

Volume Volume 

teaspoons 5 mdlihters milliliters 

tablespoons 15 milliliters liters 

fluid ounces 30 oomliters liters 

cups 0.24 liters liters 

pints 0.41 li,ters ,wJbic meters 

quarts 0.95 littn rubic meters 

gallons 3.8 liters 

cubic feet 0.028 cubic meters 

cubic yards 0.765 oubic meters 

Temperature r--F.wenheit subtract 32, Celsius Celsius 
then 
multip1yby 
519 

Radioactivity 1-rily 
pioocnries 37 miHiibeoquerd millibeoquerel 
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1.0 PROJECT AND FACILITY BACKGROUND 

1.1 INTRODUCTION 

BID-01399 
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This report documents the history, decommissioning, and demolition of the 108-F Biological 
Laboratory (was~e site lOO-F-36). The decontamination and decommissioning (D&DJ work 
discussed herein indudes die decontamination and/or stabilization o f the facility, followed by its 
demolition and disposal. Appendix A provides various project photographs, Appendix B 
provides project schedule information, Appendix C contains the 108-F wall' release sui;vey data 
interpretation, and. Appendix D contains the 108-F Building demolition site surveys for the 
Waste Information Data System (WIDS): 

1.2 108-F BIOLOGICAL LABORATORY FACILITY HISTORY 

The l 00-F Area is the location of one of the nine plutonium reacto rs• at the Hanford Site, near 
Richland, Washington. The nine reactors are located in s ix distinct areas along the southem 
shoreof the Columbia River, where the river traverses the northem partoftheHanfi0rdSit:e, as 
shown on the vicinity map (Figure· l -1). The 100-F Area, the·:si,teof dre· 105-F Reactor, covers a 
total! of 256 ha ( 632 ac) and is the furthest downstream of the reactor areas. Construction of the 
F Reactor began in December 1943; and .. the reactor operated from l 944- through 1965. The 
100-F Area originally had several major suppmt facilities,- induding structures associated with 
the treatment and storage of reactor oooling. water and ·support buildings for biological 
experimentru:ion. Most of the 100-F Area fac ilities. were deacti.vated with· the reactor and have 
:since been demolished. Ofthe-approximateiy one· dozen reaotor-related.structures, only the 
l05-F Reactor building and· the l08-F Biological Laboratory remained at the stattof this D&D 
project. The 108-F Biological Laboratory is located in the lOO-F Area in the 100-FR-l Operable 
Unit, as :shown on the map in Hgure 1-2. 

The 108-F Building was constructed in 1944 as. part o f the ori,ginal Hanford Sire consttuction 
(Figures l-3 and 1-4). The original 108-F Building was a four-story, steel-frame, concrete-block 
:structure with a reinforoed-<concrete foundation and floors, with a floor area (Figures l-5 
through 1-8) of about l ,85'8 ~ (20,800 n?). The intended use of the building-was. kl' provide 
chemical; treato::nt of die 105-F Reactor cooling water. Shortly after the reactor began 
operation, it was <benninedthat the chemical mixing-and-addition function coukt be better 
performed elsewhere in the cooling water supply sysrem. ln-1949, the building was:coaverred 
for use as a biological/radiological labotatory. In 1962, the laboratory was expanded by adding a 
three-story annex to the original four-story structure. The resultin,g laboratory had a total Ooor 
area of approximately 2,883 m2 (31,032 ft2). The building contained 47 laboratorie.s, a number 
of smaU offices, a conference room, administrative section, lunch and locker rooms, and a 
heavily shielded, high-energy exposwe oell. 

Operation of the biological laboratory was originally under the General Electric Company and 
was transferred to Battelle Memorial lnstitute's Danelle Northwest Laboratory in 1965 as part of 
the diversification of Hanford Site operations. The biological laboratory activities at die 

108-F Biolcgical Laboratory D&D Projecl Closeo.ul R~poTt 
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108-F Building were gradually phased out and transferred to other facilities primarily in the 
Hanford Site's 300 Area. The laboratory closed in 1973. 

After the laboratory functions ended, the 108-F Buildin,g was maintained under the retired 
l 00 Area's site surveillance and maintenance program. After inclusion in the inventory of the 
Hanford Site surplus facilities management program, die building was selected as one of the fll'St 

· major facilities for D&D. 

1.3 PRE-DECONTAMINATION STATUS 

As a biological laboratory, the 108-F Building u·sed radioactive material in experiments. 11te 
laboratories and storage rooms were maintained in a controlled status and contained 
contaminated laboratory equipment, drains, and ,exhaust ducts. 

In 1977, the 108-F Building underwent a housekeeping program to remove highly radioactively 
contaminated materials and gloveboxes. In l983, contaminated areas in the 108-F Building were 
decontaminated and aU remaining laboratory equipment was removed. This effort included 
disassembling all sinks, cabinets, and laboratory hoods. The contaminated piping was removed, 
except in the main pipe trench and sump system on the first floor, which were sealed. In 
:addition, contaminated ductwork was painted to fix oontamination, was cut into .sections, and 
was remove.d. The building's interior was deoontaminatoo by removing interior partitions, 
scabbling concrete floors , and using stripp:able coatings. The only pieces of equipment not 
removed were the elevator motor, compressor motors, hoist equipment, and the wawr ooolant 
system (BID 1996c). A total of approximately 1412 m3 (4,722 ft3) of contaminated material 
were removed and disposed in the Hanford 100 West burial site. Approximately 304 m3 

(10,840 ft3
) of noncontaminated material were removed from the facility, transported :and 

disposed in the 183-F clearw.eHs, and backfil ed with excavated soils (UNI 1983). 

A final release survey for radioactive oontamination was performed that induded 2,225 smear 
samples and 500 additional samples. The building was considered decontaminated to 
nonrestricted use levels in 1983 (UNI 1983}. 

After die laboratory functions ended. the 108-F Building was maintained under the retired 
100 Area site surveillance and maintenance program. After inclusion in the inventoty of 
Hanford Site surplus facilities management program, the building was selected as one of the 
major facilities for D&D due to its poor physical condition. 

108-F B.iologwal Lab.o,rato.ry O&D Project C!loseo.ut Repo.rt 
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Figme 1-1. 100-F AreaSiteMap. 
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Figure 1-2. 108-F Location Map. 
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Figuce 1-3. Photo l of 108-F Buifdiag. 
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Figure 1-4. Photo 2 of 108-F Baildiag. 

168-F IJ.iologwal Laboratory D&IJ P11oj.ect Goseout Report 

~g;ust.20(ffl 

BHI-01399 

Rev.O 

1-6 



.... 
I 

...J 

118 

I )N 

1110 

109A 

GROUND 
FLOOR 

u1c 

llA l111 

111F 

112 

-

SOUl"CI 
V1u1t 
128 

Conference 
Rooia 
127 

HAU. 1 
1
·-· 1 · 1 I ·:-· 1 C:J 
I 

l l 
I ' 108 107 1'--, 106 105 __ __, 

. 107A 

108A 

1078 

Dock 

...... L us 
123 

. , ,. [ .. 
104 

Library 
122 

117 

: :: :·:J ·-'-'.--.-f" 
103 102 

118 
r 

Mtn 



..... 
I 

00 

220-5 

220-2 

in; 1ev 208 

•••• 

207 206 

• 

-•• 

Z34 

224 225 

LJ 
223 222 

" ,. .. . . 
205 204 

ROOF 

. 
226 227 

HALL 4 

221 220 219 

I • · • 

203 

2ND 
FLOOR 

218 

230 231 

217 216 

. ' 
• 214.....,,,,,• 

~ 
6 •• .... I I 

~ 

202 : 201 

' 
* Pipe Gallery 



Project and Facility Background 

Figure- 1-7. Floor Map Third Flooc. 
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2.0 DESCRIPTION 

This section describes radiological and nonradiological hazardous-contamination found in the 
108-F Biological Laboratory prior to the D&D activities .. 

2.1 PREDECONTAMINATION STATUS 

To support D&D activities, facility characterization was performed using the data quality 
objective (DQO) process. 

The DQ0 process was conducted. in mid"" fiscal year (FY) 1996 to identify the characterization 
approach. for identifying facility radiological contamination; and the: presence of hazardous 
substances (BHI 1996b). The characterization plan (BIH l996a) was based on the results from 
this DQ0 process and described the sample coUection and. sample analysis activiities required to 
coHect data ito ·support worker health and safety and for disposal of demolition debris. 

A report (Bill 1996c) was issued that compiled the resulting characterization data. The report 
identified the foHowing. 

Previous decontamination had decreased the presence of radiological 
cont.aminaJion but beta-gamma and alpha contamination still existed in limited 
areas and small quantities within the faciUty. Loose surface beta-,gamma 
contamination ranged from <1,000 dpm/100 cnl to 5,000 dpm/100 cm2 while 
alpha contamination ranged from <20 dpm/100 cm2 to l ,4{){) dpm/f()(J ml. 
Fixed surface contamination ranged from <f ,(J(){) dpmlprobe area to 
40,()()() dpm/100 cm2 for beta-gamma while alpha contaminatio.n was generaUy 
<500 dpmlprobe area. 

Hazardous sub.stances were present thro.u,gho,ut the structure. Asbestos was 
present in pip.ing insulation, floor tiles, transiJe panels, joint co.m,,ound, and wall 
ins.ula.tion. Equipment oils and light ballasts contained palychlorinated 
biphenyls. Electrical, switches contained mercury. Lead wa:sfo.und in the fonn of 
Jt8-in. -thick sheets lining several walls, doo.ts, ceilings, one battery, and lead­
based pmnt. Chromate was identifie.d in ,a fre.nch drain. 

A PHC was initially performed in December 1996 (Bill l996d) to support D&D activitie.s. This 
PHC classified the l08-F Facility as .. non-nuclear, low hazanf' based on the gross radiological 
and nonradioactive hazardous substance in¥entories identified in the characterization report 
(Bfll l 996c) based on additional hazardous marerutls and radiological contamination 
discovered during characterization. The 1996 PHC was supe11Ceded in 1999 by a PHC for the 
l08-F Biolo,gical Laboratory (BID 1999c). 

/08-F Biological La.boraJory D&D Project CloseOUI Report 
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The 1999 PHC reported quantities of hazardous materials including meocury, polychlorinated 
biphenyls (PCBs), lead, and asbestos (Bffi 1999). In addition, this PHC included a small 
quantity (approximately 1.3 kg) of sodium dichromate containing hexavalent chromium that was 
discovered during earlier was superseded. The PHC also reported miscellaneous radiological 
contamination was found throughout the building during initial D&D activities in 1997. This 
included a finding of 100 dpnilOO cm2 s~able alpha contamination on a Door tile in 
Room 304 and 120,000 dpmflOO cm2 fixed alpha contamination in the buildin,g. The incident 
initiated a critique (Bffi 1997), and lessons learned from this are described in detail in 
Section 8.1 . 

The inventory of both lead and asbestos exceeded the 40 Code of Federal, Regul.alions (CFR) 
302.4 reportable ,quantities. Radiological contamination was also inventoried, and the summed 
total was below reportable quantities. BIH (1999c) lists the radiological and hazardous material 
inventory. The 108-F Facility classification r,emained "non-nuclear, fow hazard."' 

108-F Bwlag,ical Laborato,ry D-&.D Project ClostJo:Mt R~p.oa 
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3.0 DECOMMISSIONING 

3.1 OBJECTIVE 

The objective of the decommissioning. project was, to provide a safe method. for D&D of the 
108-F Biological Laboratory structure while minimizing costs. and schedule duration. 
Compliance with environmental, contractual, and legal obligations was a prime objective. 

3.2 SCOPE OF WORK 

The Engineering Evaluation/Cost Anal.ysis.forthe 100-BIC Area Ancillary Facilities and the 
108-F Building (DOE-:RL 1996) presentedfouraltemative approaches. for futu11efacdity 
management and the resultin,g levels of safety that oould. be anticipated. Decentaminatioa and/or 
stabilization of the facility~ followed by its demolition and disposal, were selected as, the most 
responsive approach to ensure protection of human health and the environment pending the start 
of the site remediation and closeout activities to the underlying and surrounding waste sites. The 
D&D work scope is documented in the actioni memorandum (EPA 1997) for the lOO-B/C Acea 
ancillary facilities, the 108-F Facility, and tin.al disposition of waste from the 105-C Interim Safo 
Storage Project. 

The scope of work for this project identified in the R:emoval Design &eport for the 
108-F Biological Laboratory (DOE-RL 1999) included the fioHowing: 

• Performing building characterization and hazard identification. 

• Performing general housekeeping and biological (e.g. removal of unneeded· wo.ls, equipment, 
biological feces, and rubble and.sweeping floors) and health and safety radiologic.al su!t'veys. 

• Removing and disposing nonradioactive ihazamous substances (e.g. PCBs, mercury, and 
lead). 

• Fixing radiological contamination in die building (primardy in the pipe trench) and pipe 
trench· sump. The pipe trench sump• was oovered to facilitate removal after demolition of the 
above,._grade structure. 

• Removing the building foundatien. and all above~grade structures-. 

·• Removing radiological material· and disposing dre marerial at the Environmental Restoration 
Disposal Facility (ERDF) as, low-level waste. 

108-F Bio.logical Labo.raJory D:&D Project Closeo.ut Report 
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3.3 ENVIRONMENTAL CONSIDERATIONS AND ALTERNATIVES 

Alternatives for the 108-F Biological Laboratory were evaluated in the Engineering 
Evaluation/Cc.st Evaluation/or the JOO BC Ancillary Facilities and the 108-F Building 
(OOE-RL 1996). Deoontamination and/or stabilization oHhe facility, foUowed by its demolition 
and disposal, w.as -selected by the EPA action memorandum (EPA 1991) as the most responsive 
approach to 1ensure protection of human health and the environment. 

3.3.1 Environmental Radiological Air Monitoring 

Pre-demolition and demoh1tion work, which had the potential to ,emit radioactive emissions, were 
part of the D&D activities for the 108-F Biological Laboratory facdity that occUD1ed during 
FY 1997 and was completed in FY 1999. Quantification of radioact1ve air emissions 
impleOilenting best available radiation control technology (BARCT) and air monitoring were 
identified as substantive roquu:ements (i.e., applicable or relevant and appropriate requirement in 
the action memorandwn [EPA 1997]). A BARCT complianoe demonstration is detennined by 
the regulatory agency on a case-by-case basis. These substantive requirements :afie in accordance 
with Washington Admimstrative Code (WAC) 246-247--040. Attachment C of the removal 
design report (DOE-RL l 999) details the air monitoring plan for the D&D activities for the 
108-F Building. 

3.3.2 Cultural, Ecologic.al, and Biological Resources 

Mo.st of the area surrounding the l08-F Biological Laboratory was covered with asphalt and 
graveled surfaoes. No native vegetation ,existed on the site, therefore, no avoidance mitigation 
was required tto 1protect native plants. At the north end of the building, near the entrance gate, 
juniper trees and shrubs had been planted as landscaping during the oocupancy of building. An 
•effort was made to preserve these plants as nesting and perching habitat to the extent practicable 
during demolit ion~ However, .some of the plants were growing in immediate contaot with the 
108-F Facility and were lost during demolition activities. 

An ecological review of the building was conducted in November l 996 to identify ecological 
resources (Brandt 1996), and a second review w.as conducted on June 6, 1997 (Brandt 1997). 
The findings of these ceviews indicated that bats used the building during the summer months, as 
evidenced lby the presence of bat feces and one dead paHid bat ( which is a Washington Stare 
Monitor-2 species). The r,eview concluded that there would be no si_gnificant adverse impacts to 
bats. In addition, four wooden bat houses wei:;e purchased and mounted on poles adjacent to die 
faci lity to mitigate for the loss of the building as a roosting area. 

The area surrounding the 108-FFacility wouid be impacred dwing the stabilization effort 
planned for the 105-F Reactor building and the remedial action projects planned for the 
associated waste sites; therefore, revegetation of the 108-F Facdity site was not planned to 
immediarely follow demolition. However, provisions were made during final siite gramng to 
ensure that suitable soils would be in place to facilitate revegetation at a larer time to ooincide 
with the 100-F Area remedial action projects. 
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A cultural resource review (Teel 1996) was a[so c,onducted in, November 1996 that considered 
cultural and historic significance. The review concluded that the l08-F Facility is situated in an 
area of low cultural resource sensitivity and that. oo aocheolo,gical, resouroes have been recorded. 
within or adjac,ent to the- area of potential effect. Given the extensive disturbance to the area. no 
intact :subsurface materials were found. or were· anticipated. Due to potential. interest of Native 
American Tribal representatives to monitorground:-disturbing .activitiesassociatied with 
demolition~ notification was provided to the tribal· 11epresentatives l week prior to ground­
disturbing activities. 

The review of the historic significance found that the: 108-F Facility (as determined by the 
U.S. Department of Energy, Richland Operations Oitfioe: and the Washington. State Historic 
Preservation Office (SHPO]) was a contributing p11operty within the Hanford Site Manhattan 
Project/Cold War Era Historic District. Pursuant ito StipufatioalV (D ) of the Historic Buildings 
Programmatic Agreement, the SHPO was notified that demolition of this property was scheduled 
and that the mitigation cequirements prescribed. under ilhe pmgrammatic agreement were taken. 

Mitigation for the 108-F Biological Laboratory consisted of the fo llowing: 

Preparation of an Expanded Historic Property ln\lentory Form. 

Interior walk-down. by cultural staff tu identify an,y artifacts that may ha Ye interpretive or 
educational value (Stipulation V [CD. 

Ooncurrence from the SHPO was not requu-ed prior to demollition, and project actions and. 
cultural mitigation proceeded independently. The inventory form was prepared and the internal 
walk-down occurred. 

3.4 CHARACTERIZATION 

The Final. Characterization Report for the 108-F Bioiogwal Laboratory (BIB 1996c) documents 
project ,characterization activities. 1bese activities included conducting historical reviews, 
radiological surveys, facility inspections, monitoring fer asbestos and mercury vapor, and 
samplin,g. for other hazardous materials (e.g.~ oil and. PCBs)- Using informatiorn from the 
historical review,-a DQ0 summary report and a sampling and analys!i.splan, (BHJ l996b~ 
Appendixes I and J) were generated for the project. 

Additional roonitoring was performed at the 108-F Building by Pacific Northwest National 
Laboratory for tritium and carbon-14 on Deoember 11, 1997 (Brehm 1998•. The additional 
monitoring consisted of 50 smear samples taken within the building. 

· Radiological surveys were perfonned throughout ilie project by fuU-time:radiollogicaLcontrol 
technicians as facility oonditions and workareas changed.. 
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Mobifuation for D&D activities began on August 4, 1997, with the set-up of support trailers and 
utilities. Building decontamination activities began on August 13, 1997. Shipment of material 
removed from the facility to the ERDF began on December 23, 1997. AU activities were 
suspended on January 27, 1998, due to funding issues. Demolition preparations were re-started 
on February 24, 1999. Demolition began on the west side ofthe i08-F Building-On June 30, 
1999. Demolition and rubble removal wefe completed on September 14, 1999. Site restoration 
was completed and the area was downposted to a surface contamination area on September 20, 
1999. A series of photographs of the sequence of activities is included in Appendix A. A copy 
of the project schedule is included as Appendix B. 

3.5.l Decontamination and Decommissioning Preparation 

Upon initiation of the project, mobilization personnel and procurement of consumables and 
equipment required for the pre-oemohtion and demolition commenced. The first activities 
performed involv,ed tenninating andfor verifying termination of all building services and utilities. 
These activities included isolating dectrical, sewer, and water to the facility. Concurrent with 
these activities, waste segregation and sta,ging areas were set up onsite to facilitate transportation 
of the material to its respectiv-e destination for recycling or disposal. A supervisor trailer, lunch 
trailer, change trailer, mobile decontamination trailer, and portable toilet facilities were mobihzed 
at the site in preparation for D&D activities. Electricity was connected from an outside line and 
temporary lighting was instaHed. Handrails were installed where necessary to provide for a safe 
work environment. 

Pre-demolition activities started on the fourth filoor/penthouse and worked progressively 
downward toward the basement of the building. The first type of work activity inside the 
building was genecal housekeeping, including removing unneeded tools, equipment, biological 
feces, and rubble and sweeping floors. Mer these activities were completed, gypsum wall and 
ceiling boards were removed after verifying that the material was radiologically dean. Fixed 
radiological contamination, the pipe trench, and pipe trench sump were ,covered to facilitate 
removal after demolition -of most of the above-grade structure. 

Hazardous substances (e.:g., PCB, mercury, asbestos, :and lead) were removed. Lead contained in 
a battery and sheeting in drywaH, PCBs, oil from motors and light ballasts, asbestos in piping 
covers and floor tiles, and mercury found in lighting oomponents and switches were disposed as 
hazardous waste or w.ere treated as recyclable material. 

3.5.2 Structural Demolition 

Upon removal of hazardous substances, the final demolition activities were startied. The 
above-grade structure was demolished. Radiological material in the ·pipe trench was removed 
during demolition activities and disposed at the ERDF as low-level waste. Contamination in the 
pipe trench and sump was painted to serve as a fixative. Fixed radiological oontamination was 
removed using baseline heavy equipment machinery. Dust suppressants (i..e., water) were used 
to control dust. 
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Decontamination necessai:y to allow removal of demolition.equipment from contaminatiom areas 
was accomplished using standard industry p1,actioes and best management practices (BMPs). 

Gross equipment decontamination methods were ,employed to remove: loose contaminatio111 
within the contamination area.. The 81\iJPs. fOI.· gross deaning. and/or· decontaminating heavy 
equipment and vehicles consisted of using water andfor high:-pressure-water and washing down 
the equipment. Additional removal of caked,-orudirt anctgrease may have involved using manual 
techniques such as wiping with cloths or using hand,..heid tools. A decontamination area was 
,established within the areas of contamination:. and additional or final decontamination was 
performed in this established aFea. Decontamination practices were documented in the daily 
field superintendent's log. Personnel responsible fo r equipment decontamination were trained iin 
accordance with the requirements specified in dre removal design report (DOE-RL l999-). 

During the demolition phase,, additional interior pipin:g and equipment not removed.during the 
pre-demolition work wereexposedandi. removea AH.hui:lding foundations .. were removed. 
Above-grade concr:ete-was demolished, segregated, :and disposed at the ERDF or was transported 
and disposed in the 116-B-14 sludge pit excavation (.asc ean: backfill~ as specified: in the 
Sampling and Analysis Instruction for the Demolition of the Masonry Block for the 108-F 
Biological Laboratory [Blll l999d)). 

Sodium dichromate--contaminated.,ooncrete in one. of the basement areas was sampled, found to 
be below ERDF and regulatory aooeptanoecriteria,- remo\-lOO; andpropedy disposed.. 

Soils from the 100-F-15 french drain werie removed and disposed at the ERDF between August 9 
and August 10, 1999. AU other french-drains wiU be remediated during Group 4 Remediation­
.activities during FY 2000 (BHl I~ BHI t99b). 

Heavy ,equipment was used to downsize portions of rubble to facilitate loading. AH material 
transported. to the ERDP was u:ansp0rred using nonnal ERDE roU-en/roll-eff containers. 

3.5.3 Site Cleanup 

Approximately 80 m3 
( U:)5 yd3

) of noncon~atedt-masonry block were removed from the 
facility and transported to the t 16-B~ l 4 sludge pit sire fol' use as cleaR backfill. 1be masomy 
was surveyed prior to transportation (BIB t999a)., and.one: oonfumatioa sample was taken 1to 

confirm correlation between direct do.se rate from the b'lock and the contamination present 
(Geffalo 1999). All building debri's and the foundation,,wereremo.ved .. All disturbedareas,were 
graded smooth with a maximum :slope of L'.5: l. Soil cement was applied to the excavation ro fix 
any potential surface contamination. A finalradiatiorusUliVey was pecfonned..of die feotprint of 
the building and adjacent areas on September 28',. l999 (Zoric 1999·) .. 

Confirmation sampling adjacent or below the building foundation was. not pedonned,, as 
· confirmation wiU be conducted as part. of remedial actio0; activities. The .s0ils underlying_ the 

first-floor trench/sump (described in die WIDS U6-F-l5 sirede.scriptioa) will also need.to be 
.sampled to verify cleanup criteria. The pipe mat exits-the· bottom of die sump: is connected. with 
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the radioactive lOO-F-19 process sewer. The 15.2- to 20.3-cm (6-in. to 8-in.) pipe encountered 
(100-F-19) was removed from the building footprint and was cut ·into sections for disposal. 

Because cleanup of soils and subsurface structures from directly around the facility (i.e., french 
drains) was not co.st effoctive due to future remedial action cleanup in underlying and adjacent 
areas, the 'Site was stabilized in a manner not to hinder future remediation. Future ,cleanup will 
be conduc~ed in conjunction with planned remedial actions in the 100-FR-l and 100-FR-02 
Operable Units, and characterization information for these areas will be generated to document 
the status of conditions at the conclusion of this project. 

3.6 TRAINING 

During the performance of project activities, the experience and capabilities of the operating staff 
were extremely ·impottant in maintaining worker and environmental safety. Day-to-day 
knowledge of ongoing operations, month-to-month understanding of conditions encountered, and 
lessons learned were vital to safe operations. 

Training requ~ements ensured that personnel were instructed in the technollogies to work safely 
in .and around ra.ruoJogica[ areas and ensured that individual r:adiation exposure and the radiation 
,exposures of others were maintained as low as reasonably ach · evable. Standardized core courses 
and training material were presented, and site- specific information and technollogies welie added 
to ade.quatdy train wotkers. 

Health physics wotkers were required to have completed and be current in radio log ·cal control 
technician qualification trn.ining. These trainin_g courses require the 'Successful ,oom,pktion of 
examinations to demonstrate understanding of theoretical .and d assroom material. 

The Environmental Restoration Contractor''S (ERC's) e nvironment, safety, :and health training 
program provided wotkers with the knowledge and skills necessary to safoly eX!ecute assigned 
duties. A _graded approach was used to ensure that workers received a level of training 
commensurate with their responsibility to comply with applicable requirements. Specialilled 
employee training included pre-job safety briefings, plan-of-the-day meetings, and fac ility/work 
site orientations. The following training and qualifications (where :applicable) were required by 
job assignment for 108-F Facility work activities: 

Training in .acoordanoe with 29 CFR l910. l 20: 

• 40-H.our Hazardous Waste Worker/8-Hour Refresher 
• 24-Hour Ex,erienoe Component 
• '8-Horu- Supen/sor Training (for selected individuals) 
• Sire-specific health and safety plan/radiological work permit 
• Respirator Training 
• Far-st Aid (two ,qualified persons per shift/crew) 
• Certified Asbestos Worker and/or Asbestos Awareness 
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• Lead Worker 
• Radiation Worker II. 

Medical surveillance requirements: 

• Hazardous waste worker physical 
• Mask fit 
• Lead worker baseline 
• Asbestos worker. 

Dosimetry and bioassay requirements: 

• Thennoluminescent dosimeter (as directed in the radiological work permit) 
• Whole body count. · · 
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Due to the 108-F Biological Laboratory's proximity to multiple WIDS sites, verification samples 
were not taken. Remediation of the adjacent WIDS sites is expected to occur in FY 2000, and 
final verification of activities will be deferred to the completion of those activities (BHI 1999a, 
Blll 1999b). Ground-surface surveys were perfunned at the sump and french drain locations, 
and the results of these surveys are included in Appendi,x C. 

The physical condition of the facility at the time of turnover to the ERC Remedial Action group 
included the following: 

• AU building debris and foundations were removed. 
• The piping trench, sump, and french drain 100-F-15 were removed. 
• AH exposed piping was cut at the edge of the excavation. 
• The excavation was backfilled to support grading to a maximum slope of L5:l. 
• All d isturbed areas were graded smooth. 
• The facility footprint soils were fixed in plac,e with soil cement. 

Complete details will be contained in the WIDS 100-F-36 site description (also known as 
108-F Chemical Pumphouse or the 108-F Biological Laboratory Building). 
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The project was originally initiated in October 1997 but was on[y funded for4 months. The 
engineering work was started but was stopped in January 1998 due to lack of additional funds. 
Work was restarted in December 1998, and actual fieldwork commenced in February 1999 after 
approval of the required engineering and regulatory documentation. Pre-demolition activities 
(i.e., biological cleanup, asbestos removal, and hazaroous waste removal) were. completed in 
June 1999. The actual building demolition was started at the end of June, and all field work 
(including demobilization). was completed in September 1999. The original demolition schedule 
of 14 months was completed in only lO months after runding was authorized. 

The estimated cost was $1.399 million to complete the engineering work and field work. The 
actual cost was $1.3% million. The potential to under-run the estimate was anticipated, but 
several very large foundation footings were discovered that were not on the drawings ;and 
required several weeks to remove and prepaile for ·shipment. In addition, major equipment 
breakdowns occurred that also caused seveial weeks of delay to the schedule. A oost summary is 
shown in Appendix B. 
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6.0 WASTE DISPOSAL 

Waste material generated by demolition of the 108-F Biological Laboratory included 429 ERDF 
containers, averaging approximately 9.5 m3 (12.4 yd3)each, or approximately 4,076 m3 

(5,331.4 yd3)of debris. This material was transported between August 2, 1999, and September 
14, 1999. Additional waste disposed by the project included the following: 

• Asbestos: 99 m3 (12.9.5 yd3 )(floor tiles and pipe lagging) 
• PCBs: One 114-L (30 gal) drum (primarily light ballast, approximately 45.4 kg [100 lb]) 
• Mercury: 2.3 kg (5 lb). 

Approximately 80.3 m3 (105 yd3
) of material (e.g ., masonry block) were surveyed for release 

(Appendix B) and were transported to the 116-B-14 sludge pit excavation for use as clean 
backfill Material disposition in the 116-B-14 sludge pit is documented in BIH (1999a) and 
BHI (1999b). The remaining block and building debris were transported to the ERDF for 
disposal. 
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7.0 OCCUPATIONAL EXPOSURES 

7.1 PERSONNEL INJURIES 

five personnel injures were recorded during the 108-F Facility demolition project, which 
consisted of four fu-st aid incidents that required minor treatment but resu[ted in no work 
restrictions, and one non-lost workday Occupational Safety and Health Administration­
recordable injury, which resulted in the prescription of medication but oo work restrictions. 

7.2 PERSONNEL RADIOLOGICAL EXPOSURES 

No contaminations occurred during ,the 108-F Biological Laboratory D&D project. In addi<tion, 
D&D project staff reviewed' month! y dosimetry rec·ords for workers on the 108-F Biological 
Laboratory demolition projects, and no measurable external exposures were reported. 
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8.0 CONCLUSIONS 

8.1 LESSONS LEARNED 

1. It is good.practice to use old characterization data as-guidanoe and thea verify the cwrent 
conditions with new instru1rentationand technologies, that~are ,clllliendy available. 
Radio lo gee al release criteria. change over time. and. new instmmentatio1tand:. technologies 
become available that improve on old. sUFVey methods-. Between, 1971 :and. l9.83. interim 
decommissioning worlk was performed that removed the building's laboratory equipment, 
including sinks, cabinets, hoods, and related piping and ducting. Extensive radiological 
surveys were performed at the: end. of the interim decommissioning e ffort and the budding 
was decontaminated to unrestricted use le.vets. However,. over time·, conditions may have 
changed.due to various reasons (e.g., from deterioration of the structure,, il:he[!efofe, resulting 
in weather and animal/insectlvermin intrusion and changing or newly discovered radiological 
conditions. In addition, he endpoint criteria for the 1983 surveys for re&ease to unrestricted­
use levels did not account for today's more stringent requrrements for release for unrestricted 
use. 

2. It is important to know the history and use. o f a facihity when planning radi-0logicai work. 
Generally, in. the Hanford Site's 100 Area, beta/gamma, racbation. sUEVeys. are performed and 
if activity is found, alpha radiation surveys are then performed:. This method. generally is. 
correct when dealing with the LOO Area reactors and ,theu: respective ancillary facilities. In 
the ·case of the 108-F Facility, however, various experiments were performed with a variety 
of radionudides, including pure plutonium. A oom,pkite history for the use of individual 
rooms and areas of the l 08-F Facility was either inadequate or unaYadable to support. 
performing either a beta/gamma.survey akme-or an alpha survey alone. For duis reason, both 
alpha and beta/gamma sUIVeys shouki have been performed during characiterization and 
D&D work activities. Lack of any alpha surveys led oo 1the oonditions (ie . ., assumption1 that 
alpha was not present) that resulted in discovery of alpha c,ontamination in previous[y 
released areas of the building, which stopped work on. the- project for several months and 
dramatically increased. the budgeted cost of D&D. 

3. Funding for the l08-F D&D Project was unstablet!brou.ghollt the project~ wihiduesulted in 
higher project costs due to unnecessacy mobilization, amt demobilization. activities. Only 
partial. funding was. allotted.each, year, thereby causing ithe project to detmbilize each time 
funding was-depleted. This caused disruptions with each: 11estart of the pmject. Examples of 
this include preparing/updating project documentation, performing radio!logical sWNeys, to 
establish current radiological conditions, costis for de!IililObifization a!lild: rmbilization, and loss 
of knowiled:geable personnel ( manual and non-mamtal) oo-other pmjeets.. Stable and adequate 
funding. would have benefited the project by ,ensuring that il:ihe project was performed safely, 
in a timely manner, and at a reasonable cost. 

4. Due ro the facility's history (i.e., experimental laboratory), the discovery of oontainecs w·th 
unknown contents should have been anticipated during :the planning phases of me project. 
During work at the 108-F Building., a bottle of unknown, material was discovered. Efforts to 
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characteriz:e the contents w,et1e initiated by the project by visual inspection and arrangements 
with the project sampling group. Conoems abow: the :shock sensitivity of the material and the 
:appropriate personal protective equipment welie raised. The project management team 
decided to contact the Hanford Fire Department Hazardous Material Team to inspect the 
material. The Hazardous Material Team representative inspected the bottle and derennined 
that the material was currenHy stable; !however, lbecau.-sethe ma~erial was an unknown and its 
physical -state did not invite 'Sampling, it was .-ecommended that the project management team 
to contact the Richland Police Bomb Squad to dispose the material. Contact was made with 
the Richland Bomb Squad and an agreement was ,reached to detonate the bottle, which was 
done without incident. 

6. Use of chemical expertise (e.g., senior ERC chemists :and engineers) shoui)d be considered 
prior to making dedsions about method of disposal for unknown materials. Response plans 
shouM be clear that unknown materials are oot ito be disturbed prior to expert inspection. 

8.2 CONCLUSIONS 

Unstable funding causes demobilization of a project each time fundin_g is depleted, which causes 
disruptions in the oper:ation that cattse additioaal oosts to the project in the tong term. Examples 
of th.is include the :additional oosts of perfomri,n_g radiollogical surveys to establish current 
radiological oond.itions, demohHization and re-mobilization, and loss of knowltxlgeable 
personnel (manual and non-manual) tso other projects. Future D&D projects need 'Stable and 
adequate funding to ensure that the project is performed safely and in a timely manner. 

Radiological release criteria change over time, and new instrumentation and technologies 
enhance current surveys. Future D&D projects need lio use oild characterization data as guidance 
and then verify the current conditions with lthe newest instrumentation and technologies ithat are 
cwrenrly .avadable. 

Despite these difficulties, the 108-F Laboratory D&D was a hi._ghly sucoessfid 1J)roject that 
resulted in a safe and effective removal of an environmental hazard. There were no lost-time 
work injuries or -skin oontaminations, and the project wa-s oompleted for almost exaody the 
originail cost estimate. Each of the challenges faced by the project team was met successfully 
with a safe, effective, and redmically correct :SOiution. DeHkllition of the 108-F Laboratol)' 
Budding moved the 100-F Area. eloser ro final .cbsure and ultimate release to public use~ ii.n 
accordance with Hanford Federal. Facility Agreement arul. Consent Order milestones 
(Boology et at 1994 ). 

Even thoULgh the funding issue caused disrupt!i.oms, lthe D&D team assigned to the project (both 
manual and non-manual) md an exoeHent job of oompletmg the project. Their safety rooord., 
ability to function as a ream, and dedication to getlh.ng die job done oontrilbuted to a suooes-sful 
project. 
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Project Photographs 
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This appendix contains a series of photographs showing the various activities perfonned during 
the demolition of the 108-F Biological Laboratory. The photos start with the removal of the 
concrete walls of the west side of the building and finish with a photo of the site after demolition 
and backfilling were completed 

108-F Biofogi oaf laboratory D&:D Project CloseQut R~port 

August2000 A-l 
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Photo l. Heavy Equipment Removing Concrete Wall on Westside of 108-F 
as Water is Sprayed to Control Dust. 
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Photo 2. West Side of Building (Annex) After Concrete Walls Removed. 
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Project Photographs 
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. . 

Photo 3. Demolition of North Site of 108-F Building. 
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Project Photographs 

Photo 4. Demolition of Southern Half of 108-F Building. 
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Project Photographs 

Photo S. Non-Contaminant Masonry Block Being Deposited 
into the U-6-8-14 Sludge Pit Site. 
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Project Photographs 

Pboto 6. Contaminant Soil Being Loaded in ERDF Container. 
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Photo 7. Site of 108-F Biological Laboratory Mter D&D Operations Completed. 
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Project Schedule, Resources, and Project Cost 

BCP ISSUE 
HUIIBER DATE 

'.9617-6 4/17/1996 

97037 1116/1996 

97090 12/18/1996 

97186 3/31/1997 

97305 9/8/1997 

98030 10/28/1997 

98082 1l1/1998 

!98101 112611998 

99080 1/1/1999 

99154 419/1999 

108-F BIOLOGY LABORATORY FY95-FYOO 

BASELINE alANGE PROPOSALS 

APPROVAL 
DAl"E 

4/2611996 

11120/1996 

1?2711997 

5/27/1997 

9/16/1997 

10/29/1'997 

1'/2.7;/1998 

1/27/1998 

1128/1!9lm 

4/29119.99 

DESCRIPTION 

Ea lily Start o f Bldg 108F Characterization 

Deferral of 108F IBio'loav Lab Remediation 

108F 1Reclassif1ication from NEPA to CERCLA 

1i08F 8.io'loav lab Demo Acceleration 

Contamination at UffiF Bioloav Lab 

i108F Biology !Lab DWP CorrectionstRev.isions 

108F Area Contamination & Oemobilizat.ion 

108f DWP - Rev .. :2, Soooo Deferral 

He-baseline 108F l ab Due to Adtnin Hold List 

108F Bio'logy Masonry Block Re-use Plan 

I08-F Biolo-gioal Laboratory D.&D Project Closeout Rq,on 
August.2000 

I 

' 

BHl-(H3'9'9 

Rev.0 

TOTAL$VAWE 
IN 1,000'S Fyxx 

tSO 

951 ... 9 

13 

392.9 

34.1 

0 

279.3 

(338.6) 

0 

89 
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HJSTORICAL REPORT -ENVIRONMENTAL RESTORA"JJON CONTRACT 
JOB-NO. 22192 

10.F Biology Laboratory 
FINAL BUDGET/COST BY KTRW 

FY95-FYOO 

HTRW Category 
Budget 

*Budget $ 2 ,654.0 

' Cost ($000'st 

· 32~02 AEMEotAL INVESTIGA TION/FEASIBtllTY STUDY (RltFS) 

32'.03 REMEOlAL OESfGN 

33.01 MOBILIZATION AND PREPARATORY WOAK 

33.02 MONITORING, SAMPLING. TESTING, AND ANALYSIS 

' 33'.17 OECONiTAMINATIION ANO OECOMMIISSfONING (O&O) 

33.18 DISPOSAL (OTiiEA llHAN COMMEIACtAl) 

33·.20 SITE AESTORATfON 

, 33.21 DEMOBILIZATION 

33.99 DIRECT PROJECT SUPPORT 
OTHER 

Total1Cost $ ; Z654.6 

* Note: Budget includes 31K for FYOO to cover the cost of ck>seout reports. 
Actuals do. not reflect any expenditures for FYOO. 

108-F Biolog,ical laboralory D&D Ptoject Close-out Rq,ort 
August 2000 

A-ctual 

$ 208.1 
$ 20.5 
$ 244.5 
$ 178.4 
$ 1,387.1 
$ 2S.3 
$' ·-
$ 46.7 
$ 298~9 
$ -
$2,409.& 
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Total 

HISTORICAL REPORT· ENVIRONMENTAL RESTORATION CONTRACT · 
JOB NO. 22192 

108-F SIOLOGY LABOAATOAY 
tTAFl'INQ PLAN 

ERC Not1Man1Jal 
(Dlttct Only) (Olroot Only) 

25000 - 40000 6000 - ~ 14000 

35000 
20000 

3000c 

2&000 j 
(: 20000 j 

::: 
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... ,,. 
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:::I 
2.6% j 
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0.0% .j-L-+-'"~f--Lli'"-+ ...... L+-""""'-+---+---+--+--+----+ 0.0% 

FYl995 FY1996 FY1997 FY1il98 FY1999 FY2000 FY2001 FY2002 i'Y2003 FY2004 
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HISTOAICAL REPORT• l!NVlf\QNMl:NTAI- RESTORATION CONTRACT 
JOJ NO, 2a,e~ 
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Project Schedule, Resources, and Project Cost 

HISTORICAL REPORT- ENVIRONMENTAL RESTORATION CONTRACT 
JOB NO. 22192 

108-F Biology ,Lal>ofaol y 
ANAL COST REPORT BY HTRW AND COST CATEGORY 

Cost by HTRW and Cost Category 

2% 

DECONTAMINATION "111D 
DECOMMISSIONING (O&D) 

58% 

ORING, SAMPLING, TESTING, 
,AND ANALYSIS 

7% 

BHl-01399 

Rev.0 

lA90Rll)nd~ COST ;{!n 11.;00l)'•I 
NONIMN MANUM. 

ffTRW CATEGOR\" HOURS HOURS 

33.02 MONITORING, SAMPLING, JESTING, ANO ANALYSIS ~16 17511 

33.17 DECONTAMINATION ANDOECOMMISSlONING (OM>) 2551 18600 

33.20 SITE :RESTORAlilON 10 10 

3321 OE'MOBIUZATION 434 24'7 

DIRECT PROJECif SUPf\OlU i8895 24n 

TOTAL 'l'IICMECT 1:23111 211111 

108-F Biowgwal laboratory D&D Proj«t Clmeora R.eport 

~gust2000 

l'OTJIL 
HOURS 

2275 

21151 

0 

t681 

11372 

.1547'1 

U80R s.e 01ilER l'OTAl. 
COST COST COST COST 

160.3 15.0 3.0 178.4 

1123.5 17.1 246.'6 1387. 1 

10,1() 0.l!l 0.0 0i0 

-46!8 (();@ 10.1 46.1 

•647:2 92.l!l 58.3 197.4 

1977.1 124.1 3073 HH.S 
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Project Schedule, Resou-rc~ a;nd ProjsectCost 

HISTORICAL REPORT - ENVIRONIIENfAL RESTORATION CONTRACT 
JOBN0..22192. 

108-F BiologJ' Laboratory. 

ERC Hours by· Manual 
(Direct Only} 

O&OWORIWFil 
HAMTC - MATBRIAl 

COORDINATOR 

HAMTC - RAD CON 
TECHNICIANS 

SIC 
MANUAl. 

CODE 

10710 

10712 

10713 

1071' 

l0715 

107111 

l071 i1 

10718 

10721 

10.722 

10723 

10724 

, 0128 

10729 

10730 

10734 

,10l37/10126 

IOT.25 

I Ol:27 

HAMTC­

IINS~-NUOlEAB SPa.~ss ',,,• 
,', OPSBAIOAS,'' 

ST 
OESORIP110N HOURS, 

IHAM:rC -<CARP.EN'l'ER 183 

IHAMirC • IPOWER"i0!'6RATOR 15, 

IHAMTC - IHEAWEQl!IIPMENll"!OPERATOR '568 

IHAMTC -ICRA111E OPIERA1f'OR ·569 

IHAMTC -MD WORK£R H:956 

IHAMT.C - IEl!EC'mlOIAN 735 

IHAM'rC • ,AUJ-0 MECHANICS 0 

lt!AUTC -liEAW'.DAIVER ff,i/'58 
lt.lAMTC- 1INSl!IIATOR 0 

IHAMTC -IIJIGHT!ORIVER-(STORE!e~SliER) 2 

~ -~1iEf.llALiCOORDINA1f'OO 52 

IHAMiTC - Mll.!1..WRIGHl:S 0 

lhlAMTC • IRAINliER .o 
IHAMTC - NllOIJEARIP.ROOESStOfiERAiT<ORS ·46 

ilitAMTC - IPIPEATilER 35 

IHAMTC- IRIGGER 485 

!l!IAMfC • <INSfflUMENJ SPECIAUIS'TS 1'57 

WIMil'C - IRAD.tCON iliEChtNICIANS .5,235 

IHAMTC - <INDU5m1AL<H1"GIENE iliECl'iNICll\NS 7.85 

IHAMtC- tOlHER· ,4 

m :rM.ERC•CRAFiT 22;515 

'INole: •Exclude$ Subcon1roci 

108-F Biological Lal>oratory O&D ProfectClos~OJd Repon 
Au,gust2000 

OT TOTAL 
HOURS HOURS 

'D 183 

10 15, 

:3 '571 

2 :571 

124' 12 ;080 

4 7311 · 

10 IO 

25 l ,Z83 
0 0 
0 2 
,o 52 
10 0 
,o O· 
·o 46 

0 35 
18· 503, 

7 164-

300 '5,'535 

15 ·BOD 
D 4 

·- za,,oa 

BHl-01399 

Rev. O 
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I 
I ' 

OT 
% 
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10,4% 
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,1!0% 
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010% 
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Project Schedule, Resources, and Project Cost 
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HISTORICAL REPORT - ENVIRONIIEHTAL RESTORATION CON1RACT 
.JOB 'N0.22192 

108-F Biology Laboratory 
ERC MANUALJNON MANUAL LABOR BY FUNCTIONAL DEPT 

Hours by Functional Dept. 
{Direct Only) 

ENGINEER~ . 

HAMT ' 

AEl..!O SUPPORT 

-~ OCUIREMENT 
SAfiETT & HE-M_il1H 
Pl.AffNIING AND 

<CONiflROLS 

RJNC SJ OJ IOJAL 
CODE FUNCnONAI. DEPAIRMENT HOURS 

•• HAM11C 1 iBUilJDING 'I1RADES 22,.585 
ll ft.ANNING AND<JON!ROLS 576 
31 ENViRONMENT AL 'lECHNOLOGIES 1,459 
32 OESJGN ENGJNEERn,!G 2,1(~43 
41 P:ROOUREMENT D'S 
53 flE1.lD Sl:JPfORT 4,675 
54 FAaurnFS & OFFKESER\l'.ICES 29 
!5 ADMINISTRATIVE SUPOORT'SFRVKJES r3~ 
SI SAFETY & !HEM:TH 2,762 

OTHER D7,6 

PROJECIJOJAL ~,'72 

• iEKclucles subcootract ,& other resources (outslcle/offstte) .. 
•• Actual !Labor 

IOS-F Biological IAboratory D&:D Project Clo.seaat R.epon 
August2000 

HOURS HOURS 

498 23;()83 

27 r603 

32 ,J.491 

,u9 2,1'62 

(0 15 
U7 4,792 

'() 29 

3 134 

207 2,'989 

'S 181 

l,(W!J lS,419 

01 
'Yo 

'2 .2% 

4.5% 
2J% 

5.5% 

0.0% 
2,4% 

0.0% 
~.9% 
6.9% 
2.5% 

2A 
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BlfE Ri&TORAt lON 
0'4 

.l!IIC NOIIMillllil Hours 
(Dl,..Onir, 

P\ANNINOAN> 
OTl'IER OOM'ROUI 
211Hro 808th 

O'II, 9% 

1oe.F BIOLOGY LAf30AATOAY 

MONITCAING, 
IIAMPUNG, TESTING, 

AND ANALY918 -

ENVIAOMEM'Al 
TECHNOI..OGll!S 

14111H,o 
Ila 

DESIGN 
l!NGINEEIING 

11112Hnt 

t7%PAOCUREMENT 
i5HN 
0% 

HoWTO • RAD OON 
TECHNIOIANS 

S&asHto 
81% 

iAC Minllll Houra HloMTc . UiiHf 
(OlltOt Ollly) DAlva. 

tw.lTC . HEAVY (BTQREKEEPEl\ltl!A 
DIIIVER N8T!I\) 

178' Hro I lb HAM!'C- NUCI.EAII 
ll7ff, 0'I(, Pf¥lCl:88 

HAMtc • otHER OPERAT0A!i 
4 Hot -4tHlo 
°"' 1% 

HMl'tc • MATERIAL 
COOAD!Noi.fOA 

521-n 
1% 

twffO • PIPEFITTER 
3111ft 
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108-F Wall Release Survey Data Ioterp£etation 
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Hlllct••••1 
070978 
Jllt,Na..Dm, 

ERC Team 
_...,_.......,. __ 

Interoffice Memorandum 

10: 

cona: 

R.S. Day X9-08 

SeeBelow 

MIit: 

..... 

Do,--
· -­~­QI:---­.... ~--

June 14, 1999 

-GXCdfalo ~ . RadiologicalLL .• 
- Eoviu•,mealtll Support 
~73-6238 

-,.er: 118-F WALL RELEASE S1JllVEY DATA INTERPRETATION 

Followin,g the oomp1ecion ofcla£a,.galhcrinJ activities auhc 10&-F facility,.lbawe·analyml thedala:a 
to determine the radiological amditiom,oflbe.cinderblock walls. The RSUlls,of'lbe..aaalym wae · 
compared to lbe. rdcaae criteria spca6c:dia DOEOrdcr 5400.5,. aod:lbcwalls wm:-A:11 u1i1ed to.be 
releasable pee the R:qUiicmcnts of~ material · 

To summarize the attached speadshc:et. :atotal,of544 oounts were ciollecteclova'fourdays of 
surveying. Of these S44i00llllts,.six ~rejected fromlhe analysis,dac:to inabummtarotduring 
rcpng '(dcctrooic noise). The rcjcction ~ was 1.l 'll. lhc· avenge cnd• niJJaJioa,~p ~ 
shown below; 

ptJ dpml100cm2 a~l00an2 

· Average Surface oontaminatioa value 364 
from ·samp1c· points: 
Standanl Dcvialion: 72.3 

Coefficient of \lariab(m: · 0.20 
95'1, Upper Coofidcacc Lcvd: 482 
'9S~ Opper Confidcocc Lewi: . 505 

1.'55 

6.06 
0.80 
17.5 · 

.19.4 
(l.64~ 
(l.96·0ai>taiW) 

Muiim•m Value: .· 491 · 24.0 

The values from die .scannin,g ~JS-~sJidltlj• higbel'. aodou:h IDIR nriablc. No s.tpific:nt 
elevated~-Wc:R found. "loc:~--<:Olllarnrnawcd spots ~-4067 dpml10Ch:m1 ben-pnum 
:ancf 73. dpm,#(00.CDl-2 ·aipba. . ' . 

r 

Ascyc,n die higbest ·spots ofCCJ1JPmjnarinn .iaelcsstban lhc OOE Osdcr' S4()0:5 rdeue values a 
5000 dpmllo&cml ~ -- IW ~f00cm2 transunnic. dicci.ndcmiodc -w.U. .tut\lC)lCld can 
be iJDCOndiliooaliy rdcucd. Thevolumr.tric.~oodiatcmbcooodalcdwitb.dlc ..&cc 
amtam.ioatioo ui less dJan O.OISS:pCilg -~and0.41 pCi/g_ 131Cs .. wdlibdmr dlc:.YObmmic n:lcalc 
~a. lri 'SIJDIIIWY, lhe walls vf tbebuilding:mbc ielcwd fO[ UIC·.U. bdfill·fmm.a Radiological 
Odmts.paspccti.ve. Please call.me at lU.-62:J&or Slf--06n if you.bavc:aay:qaium 

GMC-.bnh· 

e:~__,, .... ...,. ..... 

B M"1lbilollwd..lllc.-CH2111Hll#,,._,.,.,,,lac.-~·H; G aa.:.· 

IOS~F Bio.logical l ab.o.ratory D&D Project OloseouJ Rieport 

August~ C-l 



108-F Wall Release Survey Data Interpretation 

Distribution 
Pagl:2 

Copies: 
M. E. Byrnes Jl).02 

G. M. Cdhlo .l.S-64 
D.11. Dmbam 1.5-64 
M. R. Mihalic X9-08 
S. lt. Reed X9-0fJ . 
Doounem and Info Scnices H0-09 

. -- -_; ·· .· 

. -.. . •' :, 

: .. --· _ .. ; .. :. 
-~ ,·. .. -; 

108-F Bio.lc.gical Laboratory D&D Project Closeout Re,port 

,• :, ··-

. : ~ .. '.-~~ . 

:: "' : . 

. .. , _. 

BHl-01399 

Rev.O 

~lt11 

070078 · 

August 2000 C-2 



{i 
I 10$i-P Waft Rel11•• $utv1y Data Point, Jl'\d lnt,r~r•tatJon Pagt 1 of 'MS -I a lifflolln(;y! Q,Olt '10F: 11.24 i [4 "ti ltt Efflefoney, o.aoa P.yCF: 4,&e 

~ r 
I 

dPm/100Qm2 "!fJ 
.Q" # L.ocat1on Count 1 . Count 2 Unite o· · rat lint Val T L. Time 0att beta/ &m!N , al ha ~ 1- hckatOllnd 1 8QO , ti cpm _ Jil\p!tr - ~- _ :10:00 , . ,9 ·e.e Survey By a. - ChNka 1®2 ~ Oopm $.mplJr iO I i :1P;OO me · 763 o.o Mark Uppy -
~ ,~ 975 o cpm 8ft'!'Pl•r ~Q. a:11 :!)0 O/a/99 7i3 0.0 6/3199 ,, 
0 1001 7, , 0 - S - er. 2 I : 1·00 613199 78 0.0 10 ~ 

a -
0 '"kt""nci , _ , 1 . Lir -· .• c - • , --, , * i . · 7:41:00 ._ ,18 1#8 . ,, 10.1 6/10J99 a 
~ Det•tmlnatlOM e 1Q01 1~ 4.4 ·cPm $tmpltr 300 I 1:4e;00 · 81~8 1211 8.2 r'-1 

2 111,., 7 1001 1~ J.• cpm 8amp1tr ~QC. 7:&a:00 0/4199 1~1 4.5 Analyli-By . ~ 

I 1Qj)1 ,..u iUi;pt'l'I , hmplpr r,oo • 7:J7;00 (I~ 1a11 8.2 Gr-,,t CeffalO 
(J) 

i:, 
;: 

l 
9 1001 ,,,. 4·cpm OlmPltr . 300. $:()2:00 (S.'Alii 1~ 7-5 6/14/99 j ,o . 1001 14,G 3 Qpm $a,npltr 3QO a 1:07:00 et~ 1234 · $;~ 

l 11 ,001 1,,, & C.pm aampi.r . $.()fl • e:,a:oo aiffl 1m $.4 
12 . 100, l'M7 3..e opm - . $•mpHir 30Q • ~.,a:oo el~ ,,.1 e.1 = 

~ 13 1001 1~ 0 ;4 C.Pl'fl . . BttnP-!•r ®a J t:,$:00 el~ ,aa1 1a.o .. 
~ , .. 1()01 ' 1G47 :ta, !)pi'l'I - s.,,-ip11, 3QO • G~O;QO GI~- 1258 e.o ' l 16 1®1 ,u1 t;a oprn ltmpter aO.Q • . 8:33:00 f{4/ff 1141 11.e -= 
f 1fl . 1001 1610 : 5 cpm Simpltt · 30Q • . e:ae:oo 0,4189 1aaa f.4 ~ 

17 . ,QO, • 11$4 6.J opm $MT1pltt ~00 t fi44!® .,.,... 1~7 e.1 "I 

;,. ,a -- · 1091 . rl30 4,f i;prn · llrt\Pltt 3QO 1 0;4i!QO · ti~- 1a•4 9.Q 1 1i, 1Q01 · 1~18 ~ cpm fl-,npt,r ~· 8:G,,1:0Q . el•!H. 1a35 . ~.,1 
ao 1001 · 1634 .· e.e opm $atnpltt ®Oi 9:()0:()0 IIW 1'47 10,8 ii 
a, ,001 1§67 ,. e opm. $M'pltr ~00 • . f;Q0:00 t.wt 1ff0 11.2 •• C a, 1Q01 iW s.o opm $amp,., SQQ• t:fQ:QO Ol<4M 1246 H>.6 a 
~$ 1001 1~7 e.a opm SM\pter ~· f:16:QO 0/~ ,no 10,9 
24 1Q01 1!$1)0 4,f qpm $pnpltr 3QO a · 9i20:0Q t/4"9 12H f.f Backlfg{'d A'ltr- . 1M1 . •• o 

.. ,,.P-'- . ,s , , . ,11 1u o ··· 1iffi·1tr 4:§ ' _pn, ,, ,.p aocr-.! -L•.t¥:cob · ·~ ·- • . . . . 

•!'cl ae a,o 11,e 1 U 9Pfn · B•Mpltr ~- 9:37:QO e/ffl w G,:3 

'"l'VtY 27 3 1716 10 opro · SMlQltr ~- 9;-ta:QO 0/~ 41S 1,i 
polnta a.a 18 ,~ 11.a epm $.mP!tt 3QO. 8;47:QO t/'1/i9 , ~7 e.o 

29 . 9 164& 1$ QPm $trnpltr 3()0. 9;~:00 0/'Jff a48 7.~ 
30 4 ,ni 11. · ~pm. lnltijt•t• GOO• 1Q:OQ:QO 8/4189 • • a.a 
i1 $ '* . au ~pm . rnt"r•t• 3.00. 1():21:00 o,~ • 24.0 <::> 
31 . 1~ . 177t _.· 1•U cpm ln1·~• 300. 1P.:~!(X) 0,,'4198 ~ 1 ().Cl 

~ I $3 2·· 11~ ,a.4 ffPm .. 1nin~i•. ~- 1o;~;OQ "~ ~70 0,4 f~ a, ,~ 171$ , •·• 9pm intt;tlt• aQC). 10:~;QO .,.,.. . 3M 8.0 • · < .... 

GO- 17 1716- 11,~ ~ : ., lnlQrttt ®')I 1Q:J1;QO fS.''18 Ne 4 ... -.J . b ... ~-
,,11 C t te · 800 10:51:00 81- 103 22.5 QC .... (,,.I 

(j I 
hiil'OI 3 , _ - , . , . , cpm tn .]t . -. .. ,, f l. . . :g 

I f;Melb 31 ,. m 0em 1n~mt• 80 •~M:00 8109 . . 
l.u 



>- ... 1 Oi-F Wall R•l•11• Surv•y Data Point• and lnttrp,etatlon Page 2 of 1'8 
i: ~ -I ()o ,, Location Count 1 C0Llnt2 unlta oe•rltl[!g I Int Val T Log ilme. LOQ 01~1 blta/1.limtrla All:9' = I 

?4 "ti 39 28 1580 12 cpm ln1,orit1 5 a 00 
ts.> ti:, 

12:12:00 8/4199 80 a: I 

Is· 40 28 1'28 12 ci;m . lntOQl'ltl 5! 12:12:00 d/4199 398 5.1 ~ ..... 
41 26 1584 12 opm lntagrtU& Sa 12:1~:00 8/4./90 219 15.1 ~ ~-. Cl 42 28 1890 12 cp;n liltat,ratt Gs 12:1:1:00 e/4/00 357 5.7 ., 

~ 43 26 1860 o cpm 1ntAgrato 15 I 12:1/Md 8/4.ll)O 504 •14.8 --~ 44 26 1880 12 cpm lnt,grata !$ 9 12:14:00 8/4/09 504 5.7 ;' 'l1' 45 26 1118 12 Cptfl lnt1g,..t• 5. 12:14:00 . 6/4199 381 5.7 Q -~ Ml 2G 1812 39 cpm 1nt,grat1 Sa 12:14:00 8/4/00 48G 50.8 i ~ 
~ 41 28 1812 0 cpm lntaQl'ltt 5s 1211&:00 8/41911 513 ·18.8 "' (",> 

t::, "8 28 1812 24 Clfflt lnt&grato 51 12:15:00 8/4199 513 28.1 er.; 
Ro 49 2EI 3831 12 c,:,m 1ntegtatA !58 12:18:00 8/4/99 1048 5.1 = t::, so 2B 1320 24 cpm lnttgrato 59 12:18:()(; 6/4/99 ,; 28.1 ~ }' 51 28 1184 0 cpm ·tntagratt 51 12:18:00 8/4J99 428 •HU 
~ ~- 52 29 1824 o cpm 1ntoo;tt• !SI 12!17!00 8/4/90 474 ·18.8 ~ 

... 53 29 1128 12 cpm Integrate 51 12:18:00 $/4199 39'3 5.7 i D 54 29 1548 3& cpm ll'ltagrate 58 12:18:00 8/4/19 250 50.6 S' £t ; 55 29 1488 24 cpm lrit&gtatt 5 12:19:00 8/4/90 201 28.1 
~ 58 29 1548 Ocpm Integrate 5 12:19i00 6/4199 250 •111.8 ~ 
£ = >.:, 51 29 1524 o cpm rnte(lr&ta 5 12:19:00 814/90 230 . -18.8 ;-
i 5' 35 159G 12 cpm lntt;rate 5 12:28:00 61,UOQ 289 5,1 -a 
~ 59 35 1$24 24 cpm lntaglita 5 12:21:00 8/4JGO 414 ' 28.1 ; eo 35 1128 12 cpm 1ntegrat1 5 12:21.00 614J09 308 5.7 ..... 

81 3S 1898 o cpm 1ntijr1to 5 12:27:()0 8/4.ll)O 533 ·18.8 ., 
..... 

82 35 1512 12 cpm rntagritt 5 12:27:00 8/4199 289 5.1 -· = 83 31$ 1e1a o cpm lrittpte 5 12:28:00 e/4/99 485 •1CU = 
84 3S 150! 24 cpm 1ntagrat1 5 12:28:00 8/4,10 260 28.1 
86 S5 1444 Ocph, lnti(Jr&ti 5 12:28:CO 8/4199 182 ·18.8 
ee 35 1820 3e cpm lntij~t• 5 12:28:00 8/4190 309 .50.8 
e? S5 ,ua 12cpffl lnttQi'ill 5 12:~:00 S/4190 ~8 5.1 
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L ilme L · Catt l>tllll amma al ha 
~ 

i!1 "l'j , 3 14 0 1 cpm I to te 51 12:42:00 82 5.1 ~ 
I s, 124 30 1880 12 cpm . 1ntog;at1 51 12:42:00 e/4199 504 5.7 ~ a: 

~ Q 125 30 1&e4 12 cpm lnt1grate 58 12:43:00 8/4191 279 S.7 ,. 128 30 1812 !8 cpm 1nttgrate 5. 12:43:00 814M 513 50.8 e.. -121 30 1788 12C1)1n lhlltgtal8 5 12:43:00 8/~ .us 5.7 -
i 128 30 1909 12 epm lntigtate s 12:4a:OO MWO 543 5.7 ~ 

129 30 1478 0 cpm Integrate s 12:4~:oo 6/4199 191 -18.8. -i ~ 
130 32 1104 12 cpn, l!'ltogtat.i 5 12:44:00 6/MHI 377 5.7 ~ 0 

~ 131 32 1788 12Cprt'I lnttgrJto 5 12:45:00 4/4i99 445 5.7 . ~ 

~ 
132 32 1152 Ocpm lnt~rate 5 12:45!00 e/4199 418 -18.8 r.,'i 
133 32 1020 12cpn, . lnttgrate 5 12:45!00 8/4/0SI !52 5.7 = CJ 134 32 1620 o cprt, Integrate 5 12:4!:00 e,4fag 309 -18.8 ~ 

1 
~ 135 32 1884 0 cpm lnttGr•t• 5 12:48:00 81/VM S23 ·16.8 ~ 
l 138 32 1812 o tptti rntegtate 5 12:~:00 6/~ ,4Mj ·18.8 · = ... 13? 32 185$ 3&cpm ltttoorato 5 12:48:00 8/4/09 :!38 50.8 
Q u 
~ 

138 32 1188 12 cpm Integrate 5 12:48:00 8/ffl 445 5.7 ;-
~ 139 32 1844 48.O cpm lntOQrale ~ 12:44:00 8/4.ff :428 73.1 ;r 
~ 140 32 1538 o opm 1nttgtat1 5 12:41:00 6/~ 240 -HU 
~ 141 32 1888 o opm lnlllOl'ilo 5a 12:41:00 8/4199 348 •HU ;-
i 142 32 1832 O cpm lntogr&ti 51 12:4$:00 S/4,/09 318 •HU .a 
~ 143 32 14U O opm lntograto 51 12:48:00 814/09 ~1 ·18.8 ; 

144 32 1812 o cpm ltttegtate 51 12:40:00 9/4JIIO 445 •HU it 
146 32 1888 o cpm lnteQtili 5. 12:49:00 eJ4M :!48 ·18.8 Q'. 
148 32 1884 o cpm lntegratt 5 • . 12:40:00 8/,iJa 523 . •Hi.a i 147 32 1801 Ocpm 1n·1•~t• 51 12:$0:00 6/4199 * ·18.8 
148 32 1728 o cpm lntlf,titt IS • 12:91:00 e/4Ja 398 ·18.8 
149 32 1728 O cpm lntogrtto 58 12:51:00 814/ff 30! -18.8 
150 32 1808 o cpm l~ttQtllli 5. 12:51:00 · 814199 299 ·Hl.8 
151 32 1344 se cpm tnteorat• 51 12:!1:00 S/-4119 84 so.a · 
152 32 1212 .12 epm lnttQrtto !$1 12:51 :00 81""'9 ·23 5.1 
1M 32 1440 Ocpm ll'lttgrite · Sa 12:52:00 S/4189 182 ·16,8 
154 32 1ua 12 cpm tntegrat• 51 12:~:00 ~ 338 5.7 
155 32 1728 12 eprn lnt~rat• 51 12:$2:00 614199 396 S.1 
158 32 11aa · o cp;n lntograt• 51 12:$2:00 $/W «s -18.8 
167 34 1$20 o cprn 1ntt0rate 5. 12:54:00 8/~9 S09 .,e.e 
158 34 1548 12 ei,m tntegrata 5. 12!84:00 4/4/09 250 5.1 

I ~ 
c:, 

11$9 34 1U8 12 c~rn 1nt.ar.1.t• Sa 12:54:00 8/4$ 484 5.1 :c 
180 34 1478 O cpm lnt~rat• 5. 12:54:00 4/4/ff 1'11 •18.19 ~ -
181 34 1548 24 opm lntagrate 5. 12:54:00 S/A/99 2SO ~8.1 0 

¢ 
vJ 

182 34 1392 2-1 I t rate ! • 12:&5:00 el 123 28. .. j 
("".) 

, 15 5 13.8 cpm Inf grate 00 I 9:18:00 8/t/99 491 9.0 
.. 

~ 184 22 18N 16 cpm tnt1grat1 300 • 0:22:00 1/1199 312 11.3 
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1 o•F w,u Atl•at• $\lrYIY Qa1t Point• 1nd l"1ttprt1-Ucm 
# 1.octtton Co1.1nu ____ CQ1.1nt a __ u_nttL ___ ~OD_tl'..»ml I Int Val T Loa 'Time Loe Oat• beta/aamma 

3 · --a oo -smH *sM •·· 1°115 33 _,1iiis0 fa.~ cpm fntt'Qtift 300 a ,:~~:PO ... W!ffl .. 
10«1 19 1§n 10.~ cpm . ll'lttQf4t& 300 i 9;a4;P0 fV?/99 ~ 
1e1 21 1~94 1~ cpm 1m11gr•t• aoo a 8:40:00 6/7/99 H9 
1ea 204 ie$9 11 .6 cpm Integrate ·300 a $:47:00 rlf/99 ~ 
189 25 1980 o cpm Integrate s a 9:49:00 !¥7/99 001 
170 25 1704 0 cpm lllltgfJt& 5 8 9:$0;00 f,/7/99 3n 
171 25 1~ p cpm !ntei:lr•te 5 9:fio.:po M/99 318 
112 is 19e2 . 24 ppm 1m1gr1t• s 9:$0:00 or,m 1311 
173 25 1718 0 !=Pff\ Integrate 5 9:$0:00 e/71" ~7 
174 2s 171'.M 2~ cpm ln1tor•t• s eis1:oo M.!t9 371 
175 25 1684 l4 cpm . lnt~rate 5 i:$1:00 6/7/P9 219 
178 is ,. 38,01 CPffl lnttQ(Jt• 5 9,51:00 M/99 ~3 .. 
177 H · 1$l4 1a cpm 1mt1grat1 5 9:51:AO V//$9 474 
11e as ,e,a 1a cipm 1nt~ra11 s e:~:P0 0/7119 4e,s 
179 2s · 100 12 ;pm 1,utgrtt• ~ • 9:~:00 Oft/99 309 
180 as 1ne I) cpm lnftQt~te s • 9:~;00 Ol'/1$9 ~ 
,a1 as 1104 1a cpm 1nt•;rat• $ • 9:$3:00 "118.9 an 
,e2 as 1$80 1a cpm Integrate 5 • · 9:G,3:00 0/1/P9 a~ 
1a3 ~s 11p ®,01 opm 1meQraie e • e.~:oo Mttt 41e 
184 JG 171& 12 ppm lnttQtatt 'I 9:~:po 0/7/ff ~7 
1 $8 J7 1. H8 24 cpm lntJQtat• 6 a 9:~:00 M/98 348 
118 ~1 1 H4 ~4 cpm l~~lt ~ • liS,6;00 ffl/99 &i3 
187 21 17-~a Q c;pm 1nttQ1Jle o • t:P:00 "G/7/$9 3" 
,a~ ,1 ,na ,a cpm 1n~;rate s • P.:ff:OO 0/71'9 ~38 
1 P 17 1048 14 c;pm 1m•wa1e ~ a t:ff:00 0/11" ~94 
,ao 21 ,oee ,a oi1m 1ni,o,-t• s • e:01:00 er,1H 209 
181 i? 110• ~4 cpm ,n .. grate ~ • $:H:00 ltl/$9 371 
192 21 1e12 ~4 cpm ini~,-t• & • 9:~7:P<l _ M:/ie ~ 
193 27 1000 ,a c;prn lntltQtlll 5 a 9:§7;00 · M/'i9 ~ . 
19-i 21 _ 1~2 ,a cpm !nt,grtt• s • 8:~7;00 $171" 318 
195 27 1884 12 Qpm lottgrJt• s a 9:U;QO M_t,i ~3 
1 ee ~7 1$38 24 cpm !nttgrat• IS a 9:H:00 ·· M/P9 . 240 
197 27 1GeQ O cpm lntt;tat• s • 9:00:00 MM 200 
198 27 1704 a, cprn l!\ttg~t• 5 • 9:~;00 0/7/H 377 
1'9 21 ,ooa O cprn 1n1~11t• 5 • 9,:69:00 v,_m 348 
200 27 , 7P 24 cpm !nttarttt 5 • t:§e;QQ .,-r199 445 
~P1 21 1704 1a cpm 1nt19rai• s • , o:PQ:oo Miff ~77 
• 21 1Mo ,a c;pm in11grate s • 10100;00 Miff aoe 
a~ 1,1 ,ua ,a cpm '"tfG,.t• s • 10.01:00 0/1/f8 38.1 a~ 21 1111 ,, cpm !l'lttQrat• s • 10:01:PQ S/7/H ~ 
205 27 1$20 · 12 cpm li'\UlgtAtt SI 10:01:1)() 0/7/H 309 
208 27 1eoa 12 cpm lntigtai. 5 • 10:02:00 8/7/98 299 

&J.e!:!a 
~ 

·3.4 . 
7,5 
4.9 

-1~.8 
·18,8 
.,e.a 
2§.1 
·HU 
2$.1 
2$.1 
6().$ 
$.7 
0.1 
~.1 

·Hl.8 
s.1 
-~.7 
GQ.8 
0,7 

aa.1 
U,1 
t16.8 
5.7 
i •. 1 
8,7 
~.1 
~.1 . 
S.7 
5.7 
6.7 

28,1 
•16.8 
a@;1 
·10.8 
ia.1 
5,7 
5.7 
5.7 
$.7 
5.1 
5.7 
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i ~ 108-F Wall Alltaat Surwy Data Point• and Interpretation Pag• 8of 1,fl -_# ,,,.J.ocatlon COw,t 1 _ . Count 2 Ul'lha ~ting I Int Val T L~ Timi L.gg ~te i,.ta/Q!!:!lm_& -· .. alpha Q 
~ .,, C'f Ir ~OT ·:~1 ., '·.:·~·~8 ' ,•,u;• ~pWf . ' lritiflitit ' "·"' 8 t •.< o:Q2;0Q -• ~1Jt .! . --~ • ' .; ' .'· ·' :Noted bad col.Int 

S' 
208 27 1858 o cprn . 1nteg,ato 5 • 10:03:00 d/7/09 338 •16.8 "f'.'l 

~-
209 27 1404 12 cpm lnt6gl'at8 ~ a 10!~ !00 e/1/00 1M 5.1 ~ l:i 210 27 1711S ocpm lnt,a,ate 5 a 10:03:00 617199 387 ·18.8 - 211 27 1820 12 oprn lntttg,Ale 5 s 10:04:00 6/7/ff 309 G.1 -

~ -
g- 212 27 1824 o cpm Integrate 5. 10:04:00 817/00 474 •16.8 ~ 
I 213 27 1884 12 cprn lnttgtttt 51 10:06:00 6/7/llD 523 5.7 -214 27 2148 0 cpm lntegrato 51 10:06:00 8/1/09 7!3$ •18.8 ~ 
~ 215 27 1728 24cpm 1nt4grate 51 10:04:00 d/7/00 3M 28.1 ~ 

\:l 218 27 19!e Ocpm lnt41grite 5 s ,C>:0$:00 811/09 - •18.8 
ti> 

t 217 21 1728 12 cpm -lntog,t¼t 5. 10:01:00 . 8/7/0f 398 5.7 
/'J) 

= 
l 218 27 3G81 12 Cpffl· lntec,11t& 58 10:07:00 8/7/09 1ff8 5.1 i 219 27 1$24 24 opm lnttgrato 58 10:07;00 811/09 230 28.1 ~- do ···17 ,.J01,,1 Qc 1•:,~ , -Jntfiriti, . I 1 ·. :tOtOfl® '-~~'. _,,,,Jt.:,,-~:<f:. , . .- .. ·,J , ... , i Noted bad 001.1nt '-< 
~ 
Q a21 27 1584 12CpM llittgritl 5 I 10:08:00 811/99 219 5.1 ~ 

~ 222 27 1452 o cprn 1nteorate 51 10:08:00 817/99 172 -18.8 
., 

~ 223 27 1836 12 cpm 1nt-,grata 5 I 10:08:0() 8/7/99 484 5.1 £t 
Q 
£ 224 28 1512 24 cpm Integrate 5. 10:12:00 611199 289 28.1 

,.,. 
= 

f 225 28 1164 0 cpn, Integrate 51 10:12:00 8/1/99 428 -18.8 ~ 
228 28 1848 24 cpm lntic,r•t• St 10:13:00 .8/11" 494 28.1 -a ;:t_ 227 28 1932 12 cplTI Integrate !I 9 10:19:()0 . 8/11" 582 5.7 ; 
228 28 1740 24 cpm ll'lttgrate 59 10:13:00 8/7/00 408 28.1 
229 28 1858 O c~m Integrate 5 9 10:14:00 8/7/99 338 •18.8 ;-
230 28 1788 O cpm 111t•grat• 59 10:14:00 e/?/00 445 •18.8 c:. 

~ 
231 28 1898 12 cprn 1nttarat1 5 I 10:14:00 8/'1,19 533 5.7 = 
232 28 18!8 12 cpm 1nt1gratt 51 10:15:00 etf/09 4'4 5.1 
233 28 ,sea 24 cpm 111,agrate 59 10:15:00 811/00 ~ 28.1 
234 28 1718 Ocpm lnttgrat• 59 10:15:00 811/ff 381 ·18.8 
23& 28 17~ 24 cpm lnttgtate 51 1O:Hl:OO 8/7/ff 408' 28.1 
2M 28 19« 48.01 cr,m Integrate 5 II 10:18:00 e/1/09 572 73.1 
237 28 1848 o cpm · lnttgrate 5·• 10:18:00 8/7/00 494 •18.8 
HI 28 17H o epm ll'ittgrttt IS I 10:11:00 e/1/H 3_08 •11U 
239 28 18$8 o cpm lnttQl'ltt 5. 10:17:00 ertM 533 •18.8 
2.0 28 2280 12 cpm 1ntegrat• 51 10:17:00 8/7/ff 8,45 5.7 
241 28 1884 o cpm lnttgl'ittl 5• 10:18:00 8/7/00 523 •18.8 
R42 28 184a Ocpm Integrate 51 10:18:00 8/7/00 . 404 •18.8 
243 28 1718 12 cpm Integrate 61 10:18:00 e/7/ff 387 5.7 

I 
~ ~ 

244 28 1704 Ocpm lnttgrtt• 5 I 10:18!00 817/ff ·an •18.8 ,ie: -. ¢ 
245 28 1718 Ocpm lnttgl'ltt 51 10:10:00 8/7/00 381 •16.8 ¢ .... 

a4e 28 2004 14 cpm lnttg11tt 5 • 10:19:00 e/1/09 821 28.1 w 
~ ('; I 247 28 1820 24cpm lnt,o,ttt 51 10:20:00 8/7/90 300 28.1 ... 

bfJ , 248 28 2078 24 ·cpm lntlgtl\i Sa 10:20:00 M/99 879 28.1 .. 



1oe,.F Will Aele••• $urv•Y D•11 Point• 1nd lnte,pretaUon Page 7 ot 1-e-
# l,.ocation ~ Ul'lt 1 unt2 _ n IL O · t int Val r _ Tl _ L,i 

I .. .. 



~ ~ 
108-F WIii AlldH Survey Dita li'OIIUI ana anterpretatton f"S0-lSOf 1G 

# LocatlM Count 1 Oount2 Unlta l'itJ lint Valf L Tm, betat amma -i ~ 291 28 1848 CPl'l'I n •o tt ti 8 1 •. . i .. 
~ 1r ' 202 23 131 12 8 m. nt rat• 300. 10:4!3!00 .... laokQtound 213 1 2 1012 1 cpm 80 il . . ~ i ,na 294 1002 151! 3270 cpm NIA 80 A 1!8'!00 MIJH . . . 
~ 

lovro. 29& 1002 14~ 3278 cpm NIA GO A 7;58:00 8JIJ99 . = 
ti"' CI\Hkl 204 1002 1409 3252 cpm NIA eo a 1:51!00 eJ0/99 . . ::t, 
r 291 1002 1~2 3215 cpm NIA eo • 1:58:00 8/0/09 . . tD 

I 298 1002 1430 321$ cpm NIA 80 1:59:00 El/0/09 -. . ~ 
~ 

299 1002 10&20 13.01" cpm NIA 80 8:01:00 Ml/99 . (l'J 

300 1002 10430 1!1.01 cpm NIA 80 8:02;00 819190 ~ 

0 
. 

301 1002 10840 8.005 cpm _ NIA 80 8:®:00 M/99 00 

~ 
. = 302 1002 10940 14.01 cpm NIA 80 8:04:00 8191H . 

~ l ~ 1002 106!0 18.01 c;,m NIA 60 ltOe:00 MM . . 
l' 304 1002 1481 2110 cpm · NIA so 11:!31:00 Ml/99 . . ~ 

305 1002 1«8 2808 cpm NIA 80 11 :38:00 M/99 = Q S08 100a 1519 2101 cpm NIA 80 11 :40!00 819M . ti; 
Q 301 1002 148& 28&1 cpm NIA eo 11 :41 :00 8N09 . a 
l 

. 
308 1~ 1'40 2114 cpm N/A 80 11:42:00 8N09 . -309 1002 10110 10.01 cprn NIA 80 I 11 :« :00 819199 . = 

~ fi 
i 310 1002 10250 ,1.01 cpm N/A 80 8 11 :45:00 8$99 . -a Q :!11 1002 100!0 11.01 ~ NIA 80 I 11:47:00 MM . . 
.:t 

312 1002 102.0 12.01 cpm NIA 80. 11:48:00 8/1190 . . i 313 191 100$0 a.001en ~~ 1-: 11:&0:00 • . . 
14 1944 12 cpm Rz U:3'4:&i ff5 5,7 i::r. 

315 28 1584 1J cpm NIA Sa 12:34:00 ""° 279 !5.7 = = 3119 28 1880 24cpm NIA 51 12:34:00 h/00 260 ~., 
317 28 1838 Ucpm N/A 51 12:3!1:00 8JOl99 494 · 21.1 
318 28 2100 0 Cpffl NIA 51 12:45:00 · · MM ffl •1fU -
31'1 28 1440 ~cpm N/A 5A 12:Sl!OO e.tM 1192 so.a 
920 28 19M 12 cpm NIA 5 12:SG:OO 8/9Jff 512 S.7 
321 28 1388 o cpm NIA 5 12:S1:00 . 8NOO 104 ·18.8 
38 ae 178& 24cpir\ . NIA 5 12:37:00 8/9JOO 445 28.1 
323 28 1740 0 cpm N/A 5 12:S8:00 &tM 408 •18.8 ~· 21 1820 12 cpm NIA . 5 12:38:00 l'M9 ~ 5.1 
S2!5 28 ·1~ 12 cpm N/A !5 -12:38:00 8N80 328 . 5.7 

32t 28 1524 Ocpm NIA 5 12:39:00 HM 230 •18.8 
321 28 18U Ocpm NIA 5 12:$9:00 &U9 s..a -18.8 ~ ~ 
328 28 1e&O 12 cpm NIA 5 12:89:00 eJ0/99 3!17 5.1 I < -
329 28 1188 12dpm NIA 5 12:H:OO "'90 445 5.1 

• I 
0 

0 -
300 H HSU 12 cpm . NIA 5 12:40:00 "'90 348 5.7 \.;.I 

~ I 331 0 1MO 12 Cl)tl't NIA St 12:40:00 8N80 280 5.7 
\/{) ... \C - 332 aa 1548 o cpm NIA 51 12:40:00 "'99 280 •18.8 .. 

0 



~ '!'I 108-F w,u AeluH Survey D•ui Point• •net lnttrprttallcm Page9of 16 ,... 
t ~ t Coun.t 2 nit& 0 Atl I Int Val T L. I I - al = 
f!i ~ a, 19$0 . ·_ cpnr . .,,. 51 -~=•1:()0 ;1 . ;a, ff 
t,;) ~ 334 I& 1~8 QQpm . NIA 51 12:41:00 B/M9 4~ ·18.8 

~ 

IJ- 335 i& 1704 ,a cpm NIA 51 12:41 :QO e,wee sn · 6.7 ~ 
E;; ~$ ~~ 1$3~ 1a cpm NIA 61 1~;42:00 me 484 . 5.7 ~ 

a. 337 aa. ,ne ,a ~pm NIA 61i 1~:4~:0() fWM9 435 5.7 = 
""' ~- aa 1MO a~ cpm NIA 6• 1~:43:00 0/919~ 367 28.1 ~ 
t ~ - ~ 1$08 Q Qpm NIA Ga 1a:43:oo OIIW9 543 ·18.8 -~ ~o aa. ,eoe Q CPI'!'! NIA G• 1~;•~:QO M/99 348 •18.8 @ 
S' ~, aa Hl&Q . Q cpm NIA Ga 1a:~:QO MM 504 ·10.8 ~ ~ 

t 
34a H 1i3a . 0 ppm NIA ~· ,a:44:00 e,w99 662 •18.8 VJ 
343 28 113$ aa.01 cpm NIA ~- 1a;~ :OQ ~i .<4e4 GQ.f = 
3+t ~· 17Ga 11~ cpm NIA s, 12!'4G:OO me 41J 5.7 :a 

1. 3(15 ae 14CM ,a cpm NIA 51 12:•G:OQ 8/MI& 1~ 6,7 ~ ~- aa ,ne Qcpm NIA 51 12:•G:QO G,Mi 4a§ •11,8 a 347 ae 1k8 Oopm NIA 5t . 1 ;1:4~:Q() 619/ff 4$4 ·11U = 
Ca 341 ae 1GIO 1t9i>m NIA 61 ,2:40:® 0/M& ~7 $.7 ; 
l.l 34j ae ,ooa 12QPm NIA 51 12:4&:QQ 0/1188 m 5,7 a ,.. 

GOO H 1flt Qopm NIA s. 12:46:Qll mo - a.1 •1§,8 = ~ 301 aa 1ff0 3G,P1 qpm NIA $~ 12:~1.oo e1ttte· $04 ~.e I' , 
3$2 H 1944 ,ao.pm NIA. 51 .1a:•7i® INff sn 6,7 .; l 

4 313 · ae 1~8 12 cpm NIA 51 12t•7:Q() I/Ml 240 !1,7 .. 
3M as 14i8 · ,a 0.pm . NIA St 12:~:oo . GNH 16a fi,7 

-~ 

3$~ 27 1Pa se.o, cpm NIA 68 12:11;0() ma a11 so.e tr 
300 27 !iaao o cpm NIA Gt 12:151 :00 mt 71§ •10,8 i· 
eG7 27 1710 1t cpm NIA !I!! 1a:fia:oo "'" ~7 S-7 • * a7 1$0() P cpm NIA. $1 12:Ga:Qo M,18 •~ •16.8 
3$9 27 1778 Q o.pm NIA 8 8, ,a.53:Qo 0/9M 4®, ·18,8 
30() 27 1440 . o ~pm NIA s, 1i:$$;0Q W9M ,ea •16,8 
~1 27 18~8 2• cpm NIA 68 1a:~:oo MM ~ 28.1 

* i1 1488 o cpm NJA 58 12:~;l)Q , WM 201 •16.8 
~~ 27 1200 12 cpm NIA 51 ,a:~:oo "'" 10 5.7 
3$4 27 1040 a• cpm NIA 61 12:5$;00 618/ii ~r, 28.1 
3H 27 17(14 48.01 cpm NIA 5 . 12:0G:QO "'" a11 73,1 
300 1()()2 ,eao 12 cpm NIA 5 12,H:QQ MM ~ 5.7 
3$7 27 1392 ,a cpm NIA 5 12;~ :0Q "'" 123 5.7 
aea 17 1G7J . 11 cpm NIA s . ,a,M:oo ffli aoe 5.7 

21\l = 
'" 27 ,eao ·a• cpm NIA 5 1a:i1:oo Ml9t 30$ 28.1 

' 
(l = 370 27 104e ,a epm NIA 5 ,a:01;00 INH ~ $.7 ~ J:, 

a1, 1,7 1514 a'4 CP.m NIA. $ ,a:A7;QQ MM :m ~., <::> _. ..,, 
37, 37 1$'12 1a cpm NIA G 12:H;OO. I/Mt a. G,7 ~ n I 373 a1 1fQI ,a opm NIA ,. 1#:H:OO me lit 5.7 .. ... 

,!.. 374 17 1AII 12 ccim NIA IS a 12:~:00 HIN 201 5.7 -



t .... 108-F Wall AtltH• Survey Data Polhtl and Interpretation Page 10 of 1'8 · ..... 
I # Locat19n Count l Count 2 . ~ntt• ~rating I Int Vat T Lgg Tlmt Log bilil betlla&rnl'ha aleha 

0 

1 00 
~ 375 27 1844 0 ¢!)NI 12:ss:00 M a2a ~,e.a I 

~ 
Nl 5 I "'.rj 

I 0· 318 27 1880 24 cpm . NIA 5 I 1:00:00 8NOO S04 28.1 

~ i 3n 27 1958 Ocpm NIA 51 1:00:00 &19/99 !182 -18.8 
318 27 1572 o cpm NIA 51 1:00:00 M/99 289 -18.8 -379 27 1824 12 CJ)Frl NIA u 1:00!00 M/99 474 5.1 -

i: 380 27 1858 12 cpm NIA 5a 1:01:00 619190 338 5.1 f ? G81 21 1152 12 cpm NIA S 8 1:01:00 8i9IOt 418 5,1 
a 382 27 1820 24 cpm NIA 51 1:01:00 619/H 309 28.1 i ~ 383 27 1508 ·O cpm NIA !Si 1:01:00 mo 280 .•18.8 ~ 
i::, SU 21 1872 · 12 cprn NIA SI 1:02:00 8JOi90 !113 !1.1 t./j 

Ro 3&! 27 1844 24' cpm NIA 51 1:02:00 M/90 328 28.1 = 
i::, * 27 1844 12 cpm NIA 51 1:02:00 ~ 3~9 5.7 ~ 
l 387 25 1824 12 cpm NIA 51 1:00:00 aN09 474 5.1 ~ 
'g· 388 25 1020 12 cpm NIA e 8 1:04:00 ~ w e.1 i tl 389 .25 2028 12cpm NIA 51 1 :04:00 819/SO 640 5.7 
~ 390 25 1718 12 cpm NIA 51 1:04:00 MJ90 381 5.7 ~ » 

i !91 25 1716 12Cpn'l · NIA 5 I 1:05:00 619/99 ·~ 5.7 i 392 25 1932 o cpm NIA &1 1:05:00 8/9100 562 -18.8 

f 
393 25 1784 0 epn, NIA Sa 1:08:00 8)8199 428 -18.8 ;-
~4 25 1812 12 cpm NIA 5 1:08:00 ~/99 4$5 5.7 .a 

::t. .395 u 1812 38.01 cpm NIA 5 1te>e:OO 6iU9 513 50.8 ~ 
308 25 1704 0 opm NIA 1:0e:00 619/09 . 311 -1iU ; 
391 25 1UO 38.01 ¢pm NIA 1:01:00 M/00 &<)4 . 50.8 ::t. 
398 as 1$58 24 cprn NIA 1:01:00 819.iff 338 28.1 g 
399 25 1912 Oopm NIA 1:08:bo. 819/ff 513 •18.8 
400 25 1104 . 12 cpm NIA 1:08:00 8/0)09 317 5.1 
401 25 1920 0 cpm NIA 1:08:00 eJ0/99 SOG •HU 
402 · as 1 04 31.01 o . NIA 1:ot:00 371 50.8 

lcMot 3 1002 14 8 27 1. cpm A 1 8 
ChHkl 404 1002 1482 2110 Cpl'i'I NIA 80 8:48:00 8/10199 

~5 1002 1428 2$42 cpm NIA 80 G:4?:00 e/10/89 
·408 1002 · 1481 2731 cpm NIA 80 8:48:(i() 81101H 
407 1002 1574 2711 cpm NIA eo 8:51:00 8/10/99 . 
408 1002 1oao 14.01 cpn; NIA 80. G:&a:00 8/10iH 
409 1002 10$40 . 7.008 el)ffl NIA 80 I 8:54:00 8/101911 . . 
410 ,002 ,oaao 9.00$ cpm NIA 80 I 8:SS:00 et10IOG .. • 8' "' 411 1002 10300 18.01 c,:;m NIA 80. 8:58:00 8/10/ff I 

:c 
~ -412 ,002 ,ouo 13.01 sam .NIA 80 I aig:oo 8/10109 . 
C, ~ 

413 II ,. 2• cpm NIA SI iJ1o.li SU 28.1 -7: :00 .... 
414 ff 1512 0 cpm N/A &i 7:31:00 8/10tit H9 •18.8 :g 

e:-> 415 28 1880 o cpm NIA !58 7:31:00 8/1~ 351 •18.8 · -.. - -'18 28 1128 24c~ NIA 58 7:31:00 e/HWO 308 28.1 
~ 



i .... 108-F W•II RtleMt Survey Data Pclntt •nd ln1trpretat1Qn Page ii of 't-8 (:;, 
,.. 

Of> = 
f4 '1; Count 2 Unltl Im Patt bet&il amma al ~ 

I ~ 
417 17 .. ·o--cpm 7; t -~ ~ ,u ~ 

t •18 ae 1P8 O~pm NIA 5 7:32;00 e110l90 4( •18.8 
4,Si 26 ,na O cpm NIA & 7:3a:QO 0/1* 39$ ·18.8 ~ 
420 ae 176a Oqpm NIA 5 7:~:QO 0/10,10 418 -18.8 » -42, ~6 ,aoo o i:p.rn NIA 5 7:33:00 6/1Q,'H •SS •115.8 -~ 

I •U 28 19'0 o cprn NIA g 7:33:00 S/1Q/H ~1 •16.8 ~ 
481} 26 11~ 12cpm NIA 5 7:33:00 61101$9 445 !.7 -I 424 28 i7?8 0 cpm NIA 5 7:3,4:QO 0(10tfi 436 ·HU e 

~ 4l$ 26 1el4 2• op.m NIA 5 7:3.,•:()0 0/10.,W 474 ~$.1 ti) 

~ 4aJ ~6 1778 1a cpm NIA ~- 7;3,4:00 ~10f'99 435 !.7 ~ 
4J7 28 11a.P 34 cpm NIA 6• 7:3Gt00 . S/1QM 31)9 50.8 = 

l 438 28 1718. 1~¢pm NIA 5e 7:3G:QO 6110/P9 445 . 21.1 ~ 
•aP 26 161,0 O CPff\ NIA 5• 7:U;® Ol10/9t aeo ,10.e ~ 

a· ~ 28 1Me se.01 cprn Nit-. ~- 7:H:00 6.110/ff $.33 so.a tC 
~ 

431 ae 1H() o ~pm NIA St 7:37:00 6/1Qlff ~00 -,e.e » 
432 2$ 1710 Qopm NIA 61 7::J7:QO MOlff 43$ ·16.8 ; 

I 433 26 1$3fl 24 epm NIA 6• 7:$0,00 e11om AM ia.1 -C: 434 it! 1G® . 1a qp,m ~IA Sa 7:38:QO 6110/i~ ~11 !5,7 I .... 

i 43,$ 2f 11M8 a• i,pm NIA 61 7;:fa;QO ·0t1QJiP 494 ~a.1 
•ae ae 214' Q ~pm NIA 68 7:M;OO . ~1QM 736 :,e.a "" "C 

~ 43,7 26 1~ 12 Qpm NIA ~- 7:~;QO "1Cl/99 423 8.7 !!!II 

4~ ae 1ne Q c;pm N/A 5a 7:39:00 0110/99 390 •10-~ 
ft -4ai ~, 11$()8 30 ;pm NIA 58 7:40:00 e/1Q/9$ iii 6Q.e ~ 
:t. 

440 ae 1G$EI 24 cpm NIA 51 7:40:00 0/10,19 ~ 28,1 Q ... , ae 11aa Q cpm NIA Sa 1:41:PQ- 0/10/$9 3" -10.e • 442 2$ 18J4 ,a cpm N/A 68 7:41;()0 1/10,W . 474 6.1 
443 ~8 ,ue o cprn N/A 5 7:41:00 0110/99 344 ·16.8 
444 ae . rne ,~ c;pm NI~ 5 7:41:00 Ol1Q/9$ 43,0 si 
445 H ,eao a• opm NIA 5 1:4a:oo ~10M 3()9 ~8.1 
440 26 ,aao 24 Qpm NIA 5 1:..4i:oo 6/1Qlfl ~ ae., 
447 2J 1404 0 CPITI NIA s 7:4i:QQ f/10/ai 133 -1~.o 
~~ ~, ,e1a 0 qpm, NIA G 7;4a,;C)O 1110,'N Si~ •1$.8 
441 aa 1144 Qcpm NIA a 7:43:00 01101N * •10,8 --~ ae 1~ ·Q cprn NIA 5 7:43:00 enom . aeq •10,8 
401 as 1$"- a, cprn NIA 5 7:-43:QO 9110/H aef ~.1 
4~ '' 1711 i4 cpm NIA L 7; .... :00 . t11Q,W #1 ae.1 

~ = 403 ae 1704 o cpm NIA G• 7:+t;OQ f/10119 m ., •. a I = •~ ae 1Ui l-4 cpm NIA 61 7; .... :0Q 0(101f' ~7 2a.1 :tl 
~ 

41$ ae . 1MO 41-01 cpm NIA e, 7:MiOQ ll/1Qltt 3.51 13.1 ~ -t.,J 

("} 466 28 ,w 1i Cpftl NJ,., s, 7:Q:00 _,,QtN ~ 6.7. ~ 
4!7 28 1751 l4 CP.m NIA &a 7:0,:QO 8110/99 418 28.1 

.. 
' 

.. -w 468 26 1810 Oopm NIA 51 7:57:00 8/10/N 357 •18.8 

1 ......... · . .. -------~ --



~ - 108-F Wall Aeleut Surv1y 01t1 Pot nu and 1n~rpret1t1on Pao• 12011-e 

I ~ 
~ 

ljlo # L.ocatlon Count l Count 2 l:!nlta o,rra11ng 11nt vat T Lo~ Time Log 0119 t>ttllaamma alpha ~ ~ "" 459 26 1728 0 Cp,,I 
; F!' 

NA 51 :81:66 e,1 o !A .. •18.8 
Q ' .ao 28 · 1932 12 cpm . NIA · · 5 I 7:51:00 G/10J0f 582 $.? ~ 

f. 481 28 1~ 24 cpm NIA 5• 7:51:00 8/10i90 348 29.1 ~ 
482 28 1884 24 epm NIA 51 7:58:00 8/10199 523 28.1 » 
483 28 1812 NIA MoJ99 -- 12 cprn 59 7:58:00 519 5.1 -to, 

t 464 ae 1824 12 epm NIA 8 1:!18:00 8/10199 414 S.7 f 
~ 

485 28 1740 o cr:,m NIA 5 1:59:00 6110M 406 0 1IU -
488 28 2040 Ocprn NIA s 7:!9:00 8110199 8SO -18.8 

~ 

Q 
» 

~ 487 26 1888 O cpm NIA 5 7:59:00 8/10199 348 ·18.8 
,,, 

~ 488 28 1188 12 Cptfl NIA 5 8:00:00 8/1Mt 445 5.1 
~ 
rJj 

t::, 440 28 1538 36 epm NIA 5 8:00:00 8/10199 240 S0.8 = 
~ 

470 28 1884 O cpm NIA 5 8:00:00 8/10,H S23 0 18.8 j .g_ 471 28 1868 0 Cpl'l'I NIA 5 8:00:00 8/10/09 338 •18.8 

a 472 28 1eti2 12 cpm NIA 5 8:01 :00 8/10JH 318 S.1 
473 28 18M 12 Cl)ITI NIA 5 8:01 :00 8/10199 484 5.1 = D 474 28 1798 O epm NIA 5 8:01 :00 8/10199 445 •HU 

» 
Q £? t 475 28 18« 24 cpm NIA 5 8:02:00 8/10199 328 28.1 
I 478 2G 1892 12 cpm NIA 5 I 8:02:00 8/10190 :387 6.1 

,... 
= 

~ 471 28 2198 12 cpm NIA 5 I 8:03:00 8/HWO 111 5.1 ~ 
i 418 28 2004 12 cpm NIA 5 9 8:03:00 8/10i99 aa1 5.1 -a Q 
;:i. 41~ 28 1812 O epm NIA 58 8:04:00 8/10iH 485 -18.8 ~ -480 28 1MO o cpm NIA 51 8:04:00 8/10,ff 280 -18.! 

441 28 1188 12 cpm NIA 58 . 8:0fl:00 8/10/99 445 5.1 ;r 
482 28 1820 O cpm NIA 5 1 8:05:00 8110M 300 -18.8 f 
483 H ,e12 0 cprTI NIA 51 8:05:00 8/10/99 465 ·18.8 = 
,IM 28 ,eao 12 cpm NIA 51 e:oe:oo 8/10i90 351 5.1 
485 2e 1752 12 cpm NIA 51 e:oe:oo 8/10/99 418 5.7 
488 26 1129 12 cpm N/A 51 8:0tl:00 8/10199 398 5.7 
481 2fi 2112 Ocpm NIA 51 8:01!00 · 8/10JH 100 ·18.8 
488 26 1908 24 cpm NIA 51 8:01:00 6/10M 543 28.1 
489 28 1SM o cprn N/A 51 8:01:00 8/1(),ff 279 -18.8 
400 28 1104 12 cpm NiA 51 8:08!00 8/10i90 311 5 .. 1 
401 28 1848 24Cplti NIA 51 8:08:00 8/10,'00 41M . 28.1 
492 ,ooa 1880 24Cpm NIA 5• 8:08:00 8/10.ff ~ 2S.1 
493 . 28 1680 0 CiJ)m NIA 51 8:09:00 8/1CWO 351 ·18,8 
494 28 1992 12cpm NIA 51 8:09:00 8/10J99 811 5.1 
495 26 1728 12 cpm NIA 51 8:00,00 8/10J99 308 5.7 ~ 

a, 

408 28 18Se ocpm NIA 51 8:10:00 8/10,ff 338 -18.8 I ~ = 
497 32 ,eoa 12cpm NIA 51 8:24:00 8/10/90 299 8.7 0 6 

498 32 1380 38cpm N/A 51 8:24:00 811CWO 113 50.8 
w 

~ 
~ 

I 4N 32 1892 Ocpm NIA Si 8:24!00 &'10IOO ~1 ,18.8 ,,0 - 500 82 1718 Ocpm NIA Sa 8:25:00 8110/90 347 •18.8 
..,. 

~ 
... 
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C: f;ig ; 
~ I # t.ocatlon Count 1 Oount2 Unltl Ooeratlng I Int Val r . LS\ Timi L~•·· t)tta/Fffil al@• 
[4 .,., 501 32 1080 6 efpm qc 
I ~ 

NIA ff • · · . :H:db -. 6,16 '3 · "·18.8 
$Qa 32 1~4 3$ cp,m . NIA Sa 8:25:0Q !S/1019$ 230 ~0.8 ~ 

5'" 503 32 1428 1a ,;pm NIA 5a ,:as:oo 6/1Q/e9 1~ 5.7 ~ 
l 504 32 1na 1a cprn NIA 61 a:;e:po 0111),19 396 6.7 ~ 

~ 32 1§24 12 cpm NIA 68 e:ae:oo e110/i~ 230 5.7 -
~ -..,. 506 3~ 1§3.8 O cprn NIA 58 8:27:00 anO/$$ 240 ·Hl.8 f 
c:, 507 32 1860 o cpm NJ!,. 5a 8:a1:oo 8/10/i9 504 ·HS-Ii 
i -!508 ~ 1'1Ga 1a cpm NIA !§ II 8:27:00 e/1Q/$~ 416 ·5,7 e 
~ GQi aa 18$6 ll cpm NI~ $. e:a1:QO ev,0(99 . 4a4 ·16,8 

t 1510 3J 1716 O cpm NIA 15 Ii 8:28;QO 0/10/99 ~7 •1!U 
~ 

VJ 
0,1 32 ,eu 1a cpm NIA 58 8:H:QO 8110,,f 34f 0.1 = 

l. 
e,2 32 ,na 24 cpm N/li Ga J:ae:oo 811M9 aee aJ.1 ~ 
$13 ~ 113$ 1~ cpm NIA 5 I 1:ae:00 e/10/H "4 6.7 ~ a §14 32 1418 12 cpm NII- Sa a:at:® 0(10/H ~01 5.7 

~ 
515 3a ,eao 12 cpm NIA 51 8:29:04) 0/1Q/19 357 5.7 " 016 ~ 147e o c;pm NIA !18 a:io:oo Q/10/t~ Hi1 •1tJ.8 ~ 

i 517 ia ,w. -1a.01 cp,n NIA 5 t a:ao;QQ N1°'" M 73.1 f 
t 010 ~ ,~. 0 CP!'n NIA $8 e:a1:oo e1101n 2$) -1a.e ~ = 
l!!li 519 3.2 1aeo 12 Qpm NIA ~· 8,31:00 0110/tt 1e $,7 ~ 
i sao 32 1U4 1i ~pm NIA ~- 8;3,2:QQ G/10/N ~30 5,.7 .; 
;i U,1 32 16a4 ,a opm NIA 61 8:38:QO 8/10/M aao &.7 • 

i m ,~ 1'7$i ,a cpm NIA Sa a:at.® e/10M •1t e.1 
qa ~ 1H8 ,a cpm NIA G• 8:~ :QO · e./1 ffl HM 5.7 
624 ~ 1704 1a cpm NIA 5 1 $:~:00 0/10ltt 3n J.7 .. = 
&aO 32 1470 o cprn NIA ~· e:a-.:00 e/10,19 19.l •18.8 ; 
~ 32 15-eQ 1acpm NIA Sa 8:34;0() ($/1Q/99 ~BO 0,7 
$a7 3a 1Qi0 Ocpm NIA ~· 0:3$:00 e11°"i 309 , -1e.a 
Gae ~ 178$ a,opm NIA 51 it:35:00 et!O/ii ~5 ~-1 
~ 32 · 1680 ~ -01 AAITl NIA 51 8:3&:QO 8110199 ~7 . ~.e 
@ 10Qa 47,IQO ' 785,~AA(n WA , . . $. ' ,:41:Q() · ttl'IM.9 ·· · · ·• · · ·•'./'i'. i . ; .·.· ·• •. ·• Noted bad count ~, ,o~ ~43 12.01 c.pm NIA 5a $:4~:P() a/10/ff ~7 5.7 
~ as 1872 ,acpm NIA S, • 8:44:00 0/1QJN 513 ~.7 
~ ~ 1i§e 48.01 opm NIA 5a 8:-44:00 ~om 591 73.1 

~ so 101a ,a cpm NIA 51 0:45:00 0/1Q/ff 513 5.7 
. &"- S6 17~ i4cprn NI!. 15 I $:411:0P 0,1Q/89 3n 28.1 

538 ·:ta 1sao Ocpm NIA s. 8:45:(IQ e/1018i 85 -11$.(1 

I 037 ~ 1NI Oopm NIA 51 a:~.PO 'G/1P/ii e11 ·18.8 ~~ 
1531 - 1100 ,a ppm NIA 51 e:~:QO .,.,°"' 5Qt4 5,7 < -. ~ 

530 3& 11U f:> CPfii N/1, !1 $:()5:0Q e,101H 318 -16.8 0 -

540 3G ,~ Qcpm NIA !I 9:C>O;OO 8/10/N 4i4 -16,0 ~ 

("'} I 
- ~ 

541 sg 1800 1a opm ft{JA IS a 9:05:00 f111Q/Gt ~ 5.7 -
I - 1kt 85 ao,e ,a~ NI,-. 61 9:()f:00 8110/99 eao 8.7 VI 



108-F Wall Rel .... Survey Data Points and Interpretation 
lti L.ocatk>n Count 1 Count 2 . Unlta 

95 186 24 cpm 
Operating I .Int Val f 
NIA 8 a 

544 as 1eoe 24 cpm. NIA 5 a 
545 35 1128 o cpm NIA 5 
54a 35 1188 o cpm NIA 5 
547 SIS 1832 0 cpm NIA 5 
548 32 19« 0 cpm NIA 5 
549 32 1788 38.01 cpm NIA 5 
550 112 2004 ae.01 cpm NIA 5 
ss1 32 1958 24 cpm N/A 5 
562 32 1820 12 cpm NIA 5 
5!3 32 1808 12 cpm NIA 5 
564 32 1992 38.01 cpm NIA 5 
555 32 1740 24 cpm NIA !I 
558 32 1118 12 cpm NIA 5 
557 32 1848 38.01 cpm N/A 5 
558 32 1808 o cpm NIA 5 
559 32 1 eta O cpm NIA 5 
560 32 1920 0 cpm NIA 5 a 
681 32 1152 o cpm NIA 5 
582 3~ 1752 48.01 Cprl'i NIA 5 
583 32 2078 1 ~ cpin NIA 5 
5e4 32 1104 O cpm NIA - 5 
585 32 18$8 0 cptn NIA 5 
5" 32 1oae o cpm 
587 32 1088 0 cpm 

NIA 5 
N/A 5 

688 32 1178 48.01 cpm . NIA 5 
!S&9 32 1908 24 Cptn NIA S 
510 G2 17.«l 12 cpm N/A 5 
571 32 1932 · 12 cpm N/A 5 
572 32 1788 12 cpm NIA 5 
673 32 1778 24 cpm N/A 5 
574 32 1920 24 cpm NIA 5 
615 32 1820 12 cpm N/A 5 
578 32 1704 12 cpm NIA 5 
571 32 2084 Ocpm 
578 32 1 d4 38.01 cpm 

NIA 5 
NIA 5 

819 1002 1214 12 cpm NIA 6 a 
&80 30 HIOO 12 cpm NIA 51 
581 30 ,aeo 12 cpm N/A 6 I 
582 30 1884 o cpm NIA 5 • 
!S8S GO 1704 o cpm NIA 5 I 
584 SO 1648 12 cpm NIA ti a 

9:06:00 
9:01:00 
9:07:00 
9:07:00 

· sa:10:00 
9:10:00 
9:10:00 

. 9:11:00 
9:11:00 
9:12:00 
9:12:00 
9:12:00 
9:12:00 
9:13:00 
9:17:00 
9:11:00 
9:17:00 
9:18:00 
9:18:00 
9:18:00 
9:19:00 
9:19:00 
9:19:00 
9:20:00 
0:20:00 
0:20:00 
9:21:00 
9:21:00 
9:21:00 
9:21:00 
S:U:00 
9:U:00 
9:22!00 
9:2~:00 
9:23:00 
U!:00 
9:91:00 
9:31:00 
9:32:00 
9:32:00 
9:atOO 

. 8/10199 
8/10i99 
8110199 
811oJ99 
8/10199 
8/10199 
8/10199 
8/10199 
8/10J0t 
8/10,iff 
8/10l90 
8/1oioo · 
8110/90 
8/10,fl 
8/1QJ89 
8/10199 
8/10199 

. 8/10/99 
8/10J80 
8/10i90 
8/10/H 
8/1°"9 
8/1ffl 
8/1QIH 
8/10,19 
IS/10i99 
8/10199 
8/10/09 
8/10199 
8/10199 
8/10199 
el10tt0 
8/10199 
81101H 
8/10IH 
8/10iH . 
8/10JH 
8/10/09 
8/10iH 
8/10198 
8/10iff 

533 
398 
«5 
318 
572 
445 
821 
582 
300 
299 
811 
408 
«5 
494 
299 
348 
652 
418 
,1a 
879 
'Jn 
633 
591 
591 
435 
543 
408 . 
582 
«5 
4SS 
552 
309 
3n 
889 
474 
3S 
4S5 
504 
523 
3'tt 
250 

alpha 
28.1 
28.1 
-18.8 
·18.8 
-18.8 
•18.8 

. 50;8 
50.8 
28.1 
!1.7 
5.7 
so.e 
28.1 
5.7 

!50.8 
-18.8 
-18.8 
-18.8 
-18.8 
13.1 
5.7 

-HU 
•18.8 
•18.8 
•18.8 
7:1.1 
28.1 
5.1 
!.1 
5.7 
28.1 
28.1 
5.1 
5.7 

•18.8 
50.8 
6,1 
5.7 
6.1 

· •18.8 . 
·18.8 
5.7 

Page 14ot 1'. 
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~ 
Ob . 

# Location Count 1 Cpunt 2 Unlta · O · ratln llnt &IT L Time · 0 ,. bt amma = I 

'4 "t1 5$5 30 l89G cpm 1 ~1 ~ to ~ I s· 688 30 1848 12 cpm. N/A 5 9:33:00 . 8/10/99 494 5.7 
of 687 30 1728 12 cpm NIA 6 U3i()O 6/10/99 388 5.7 i 
n· 5aa 30 1784 24 cpm NIA 6 9:33:00 6/10/99 426 28.1 ~ a. 5$9 30 1778 o cpm N/A 5 0:34:00 - 8/10/99 435 -•18,8 -~ 590 30 1584 24 cpm NIA 5 9:~:00 6/10199 279 28.1 =i: 
1 591 30 17HI 12 cpm NIA 5 9:34:00 4110,'99 387 !5.7 tD 
~ -~~2 30 2040 12 cpm NIA 5 9:35:00 6/10199 6~ 5.7 ID 
~ ~ 

~ ffl 30 1MS o cpm NIA 5 9:35:00 6/10199 338 ·16.8 ~ 
tD 

t::, 614 30 ,~, i4Cpm NIA ! $:35:00 6/1Cl99 2• 28.1 V'; 

~ 5~5 30 1eoa 24cpm NIA 5 9:36:00 6/1()/ff 299 2',1 = 
1 

MG so 1~4 1a cpm NIA 5 $:~:00 011°'19 474 5.7 ~ !Q7 30 1740 0¢pm NIA 5 9:30:00 8/Hl/H 400 •18.8 tD 

1 5" 30 1824 12 cpm NIA Sa e:a1:oo ~10/99 474 5.7 ~ 
... Sta 30 ,eao ~cpm NIA 5a 9:~7:()0 $/10$9 300 so:a f Q eoo 1002 1797 8.801 cpm N/A 300. 12:3e:OO 0/10199 · ·402 -0.3 ~ G' 
~ 

801 1002 1797 8.801 cpm NIA 300. 12:38:00 6/19!9 4152 -0.3 
~vitagt (J.!1 P91i'ifa): . 413 . a lo,lloj ... = 

~ $ta.Mara PitvJatloo: ~5 a.a ; 
l Coettioltnt of VafltUQn: a.as 3.58 "" 95%UCL: 783 42 (1.84 Two-tafttad) l 95~UCL: ~ 49 · (1.&e Ont-tailed) 

Mplmum Value: · 4067 73 ;1 
f 

Total P•it PQ!ntt: 538 5e3· = f!Clittd Oatl POlnta: a 8 

Note: All 1urv1y po1ni. wnicn ln®-ttd 4'8 apm or hiQtltr alpha, or more than 400Q cpm bt.14-Qamm. w•r• r"°"nttd. 
In •h cua. tnJ tQilow•wP count 11'\CSICttd a mucn •r va1~•· Outtnp· tll• tir•t tWo ~vt Qt ~!~ n wu noted that -
tom• tltcU'Ql'\19 nPIH WN Qtntr~•CI tt m• Qlbi. wM l'M.~~, giving tti• l'IIQl'l r1ea1ng. On !Jttr au,v•v•. mort» care waa 

. ~•n 10 pr•v•nt tti!J from ~uriflp, Jn<I QtlfV 9n• e111- P<>lrlf pn e-10 Wt'• ttjt01~. M pc!ntt t41ta<Sare marked •noted 
~d counr. A total Of 6 ~ta po,nJs-Wiltt filjiettcl of a tOtil Of 544 COllectflCI; I tfijlCtlon tti. Of 1.1 %. . 

e.utO Qn t1~11 CQun1t1 tn• O.tJ poll'ltt whlCt! rtCQtCI 40.01 couni. .,, pruum~ to Pt lnootttct ~ n1gn, l>ut tl'I•• c;;:, 
-.:2 I polnta wtt• retain.a In orcftr to rrm1n..in U'lt ~titl~ OOnJJ~~v• app~Cl'l 1P tn!t aurwy. _ c= ~ 

ex, 
0 ~ = 

Av1ra91 lutfH• oot)timlnatlon va11,1 from 'MmPlt' po!f11t: , ... 7,ff -.1 0 ,b 
00 - -tw,gard O.v~: 7tJ •• Of 

.... la;.) 

(') ~ 
I Colttl4!tnt of v-,r.,~; 0.20 0.10 - tll)ftUCI-: ua 1.7.S (1.14 Two-talled) '1 



n 
I -00 

108-F Wall RelUH Survey Data Point• and lnttrpretatlon 
# . LOCl.tloo Coun,t 1 Count 2 · Unill Operating I Int Val t Leg Timi moat, b..,,,. .. oa:! 

Mulmuft'I V•I~: 4t1 

. alpha 
11.4 

. 24.0 

· P•g• 18 Of 119 

(1,N On•tallMI) 

Nott: Tf'lt value• dttormlnla by tnt •u.mpre• points lndlelta the moat atatlstk:al!y rtll&blt value• for tht true contamination valu••· 
Bui~ on thue data, th• WIiia at tht bulldlno are rtlwa~ from aurface eo11tamlnat1on llmltt, or vaIumttt1c llmlta. 
The aurfact tlfflUI Umltl (00E Ordtr 5400.5) atl &000 dpm/100 cm' bota~• and 100 dpiTl/1 OOcn,i trinlUtanlc. 

MDA (!•• count) • ee.2 dpm/1 oo cm• alpha and 114.a apm11 oo cm• beta/oamrna 
MDA (S00-t count) • 6.07 dPffl/100 em• alpha arid 81.9 dpm/100 cm• bttl/glffilTla 

~ t\-~l l -~ 

<:> 

I ~ 
c:, -.:, ::c: 

C> :< -b 
C 0 --.J w 

00 
... i ... 
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~coaewtoaana: 

l_OO,: 

f'ID•S'f'f 
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J 

h ,. 

21 
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. ca: ____ 0 ~:# ____ _ ~"-22.~--~·-<---- __ ~'1.'f.7 ___ __ 
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