.ﬁ_g__.u._.,,..._.,,_u_

e

A

g

i

s

*.‘_...4 ,T‘A_._,qu s

TR I

VOLUME 1
SIRMARY REPCORT ON SITE INVESTIGATION
AND HEMOVAL ACTIVITIES
CBMRT CREERSIDE 5I7TE
GOLDER, JEFFERSOW COUNTY, COLOBADO
TDEs TO8~%202~0317, T08-9205-~018
T08~9210~-011, TO8~-08210~012

,é ecology and environment, inc.
éﬁ internationa: Specalsts in the Erwronment

i P g L L CESE 7

S DEAP I e .




T

P
i

L
)
,_é:”*;

=] e P . .
ecoiOgy and environment, N,

. 1776 SOUTH JACKEON STREET, DENVER, COLORADD 80210, TEL. 303-757-48584
Internationet Jpecsisis n the Environmant

Lo BN

VOLUME 1

- SUMMARY REPORT ON BITE INVESTIGATICHN  §

AND REMOVAL ACTIVITIES _g

CEHRY CREEZSIDE EITE |

— GOLDEN, JEFFERSON COUNTY, COLORADD i3

' TDos TOB-3202-017, TOB-3205~-013 '@

TOE-9Z210-011, To8~-9210-012 f;

i

g4

ot

i

PREPARED FOR: 3

- .5, Epwirommental Protection Agenoy fﬁ

Region VIIl 4

***** : Waste ¥Management Division .

Emergency HEesponse Branch g

- Mike Zimmerman, On-Scene Coordinator %

» Hike Holmes, COn-Scene Coordinator g

18

- PREPARED BY: __ %

” Michael J. Sullivan j%

- Booclogy & Enviromment, Inc. ﬂg

o Technical Assistance Team %
DARTE SUBMITTED: March 17, 19%3




T [

B

ik

1.9 IHTRODUCTION............ e vaa e fereraasaees s

Z.0 BACKCROUHD. .. v v vt v e inecnannncnerunancnn w e e e

ITe
3

+©

a

WL L G L b T

i
2
4
3
&

-

ESESSMENT ARCTIVITIES...... e ae e e e

Bullding®. .o ernrrcnnrcanaas e area cee e
Site ULilitieS. e vnrnvrosrasusnroaccannsnsnean
Drain SYSEEM. wr v veirrrvoernosssnacenrsncassns
Water Sampling...ccoevvs e s et e ra e -
Soll Sampling......... et tc e e e e
Drum Sampling. . vt iainin s e ar s

4.0 ANALYTICAL....... crere e Gt et et am e e v e e

1 S -1 0

6.0 CONCLUSIONS AND RECOMMENDATIONS....... e ar e

7.0 HEALTH &k SAFETY PLAN. ... it orrvarcvrssrones

8.0 WORK

PLAN.....c.veve P rers e rvertrra et et ot e

8.0 REMOVAL CPERETIOM .. csresssvacsonnvroronnsunnssnsoss

.01
3.02
9.03
9.04
2.405
5.08
2.07
o.08
9.02
2.10
2.%11

General Site Activities........ .

Health & SafetV.viversonasronansronasnnsen “nee
Chemical Container CoLllection. v ewecereaenosss
Building Decontaninefion......... tr et en e

Stockpile Construction....v.ceeenves e errssa e
Deyatering of the Tailings Pond. . et crcnnnvnan

Excavation of Contaninated Soils........... .o
Repoval Confirmation Sampling...eceoscavcovanras
Final Grading, Filling, and Seeding....c«vos.
Water and Efewer Line Feplacement........cevean
Compressed Gas Cylinder Disposal...visrvrnsess

16.0 SUMMARY

FIGURE 1
FIGURE 2
FIGURE 3

FIGURE 4

LIBT OF FIGURES

SITE LOCATION MAP



sz,

iy

FIGURE 5
FIGURE 6

IGURE 7
FIGURE B

FIGURE @

AFPENDIY
BFPENDIX
APPENDIX
APFENDIX

APPENDIX

FIGURES CONTINUED

SEMPLE LOCATIONS

REMOVAL AREAS

REMATHING RADIATION HAZARD AREAS
SUBSURFACE S0OIL CONFIRMATION SAMPLING GRID

SURFACE BOIL CONFIRMATICON BAMPLING GRID

APPENDICES

BULLDIHG MAPS

AWALYTICAL, RESULTE [(VOLUME 2}
HERLTH & SAFETY PLAN

FPINEL WORK PLEN

PHOTOGRAPHES (VOLUHE 3}



st

oy

SUMMARY REPORT OH SITE INVESTIGATION
AND REMOVAL RCTIVITIES
CEMEI CREEKBIDE SITE
GCLDEN, JEFFERSON COUNTY, CCLORADC
ToDs T02-8202-017, T08-5205-018
TOB~9210-011, TOB=9Z2154-012

1.9 IHTRODUCTION

This report summarizes the 1992-1%93 site investigation and removal
activities at the C(Colorads Scheool of Mines Ressarch Institute
{CSHRI} creekside site in CGolden, Colorado.

Under Technical Directicon Document {TDD} numbers T0B-8202-017 and
To8=-9210~-011 the U. 8. Envirocnmental Protection Agency - Emergency
Fasponse Branch (EPA) tasked the Ecology & Envirenment, Inc.,
Technical Assistance Team (TETY to: 1} Provide a site map
detailing the subsurface drain systens, 2} provids an sstimete of
volune of waste on site, 3) prepare a sitewide health & safesty
plan, 4} prepare a sappling plan for QA level ons, 5) conduct
gampling with the Geoprobe, 6} arrange for lab analysis of the
saEples, 7} prepare a sampling activities report, and 2) QA data as
raeguired for the CSHRI Creekside site located in Geolden, Colorado
{Figure 1}.

Iin Hay 18%2 the EPA mebilized the Emergency Response Cleanup
Service {ERCS} contractor +*o begin cleaning buildings &nd
sxcavating the estimated 22,000 cubio yards of contaninatad
materials on the site. Under TDD numbers T08-9205~018 and TOB~2210-
012 TAT was tasked to 1) provide dally oversite during the removal,
2} provide photodocumentation, and 3) perform confirmation sampling
during the removal operations on ths site. The Response,
Enginzering, and Analytical Contractor (REAC) was also mobilized to
provide radiation screening on site.

Cleaning of the buildings and construction of & olay linaed
stockpile area for contaminated zolils wers completed in July of
18292. Removal of contaminated soils was completed in Ochtober,
1823, Site regrading was completed in Hovembsr, 15%2. Heplacemsnt
water and sewsr lines were installed in Januazry, 1983,

2.0 BACKEROUND

CSHRY was established in approximately 1912, Historicsl data
indicates that extensive underground cozl mining was performed on
and under the site until 1389, The clay pits to the south of the
facility were extensively mined beginning in the early 12007s. It
is possible that spoils from the criginzl wmining activities were
used to bulld up the embankment aress and the playing fislds
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adjacent to the CSMRI sites. ¥r. Al Benjamin {EKTE?PRO} indicated
that a brick kiln mey have been located on the site in the late
18807s. During investigation and excavation, brick debris was
noted in most eX¥cavations on the west and south half of the
property.

CS¥MRI was a research facility established in the sarly 19007s, to
develop pining and axtrac;;cn,proaesses for metals. Research on the
heneficiation of radicactive materials was alsc conducted on the
gite, Some of the earliest data Lﬁdlggt@ that research on radium
extraction was performed on the sit 2", Later processes included
the milling of uranium ores and ﬁhe concentration of some naturally
radioactive rare earth slements . Zome of the processes involved
organic additives with the subsequeni generation of possible mixed
wazstez, Tailings and waste wmaterial containing netals and
radigzctives from scome of the processes were disposed of onsite.
Over the vears some of the tailings piles were paved over or
buildings were constructsed over the piles {(Figurse 2}. Haste
streans from the laboratories and pllot scale processes were dumped
into the drainage system which eventually emptied inte the tailings
pond. ancither source of contamination was the laboratory fume hoods
where sarples were digested andfor assayed. There also sxisted the
poseibility that deposits of shock sensitive compounds such as
perchlioric acid and metals such as @ercury way have been
precipitated within the hoods and vent systams. Also stored on site
were approximately 700 drums of waste material and approximately 15
rressurized gas cylindars of unknown contents.

In the 1980s, INTERPED, the operators of the CSHRI Creskside site,
moved operations to the Table Mountain Research Center (TMRC) east
of Golden, Colorzdo. Most laberatory ecuipment and chemicals wore
removed for use at THMEC., The Colorado School of Mines Research
Institute {(CSMRI}, which owned the Craekside faclility, took over
maintenance of the facility., Left on gite were drums of process
materials, ores, tailings, some containers of laboratory chemicals,
angd old compresssed gas cylinders,

zn 1985, the Colorade School of Mines Plant Facilities Bepartment

conducted 2 survey of the site and recomrended against use of the
szte dug teo the.prsgaﬂted ce?,s of bringing the facility buildings
in line with building codes' .

Inm 1987, CSMEI contracted with Jacobs Enginsering, Inc. (Jacobs} T
provide a site assessment and inventory hazardous materials on
site. The Jacobs report’’ investigated chemicals on site,
radiation and raden hazards on site and in the tailings pond, and
the threat posed due to asbestos on site.

I 1%89-9¢, C5MRI contracted with &ﬁﬁg? al Compliance, Inc. [IC)
to sample the tailings pond ; rencve laboratory

chenlcals/hazardous materials from +the site and fTo sscure ths



estimated 700 drums of nm
arranged Loy dispeosal o
covered storage on sit

terials on site. IC sampled the pond,
chemicals, and secured the drums in

In ¥arch 1%%1, undsr TDDF TO8-%1403 TAT performed a gamma
survey of the talilings pond took szamples from the teilings
pond. This survey documentad levels of gamma radiation in the
tailings pond and demonstrated kths
izotopesz in the tailings pond.

£ gu

In January, 1922 a watermain break under building 10% on the sits
filled the tallings pong which eventually overflowed releasing
radicactive and heavy metals o Clsar Jreek. Clear Creek is a
mator drinking water supply for the northern Denver gsuburbs. CSMRI
contracted with IC© to perforn stresn samplilng during and after
the event. TET, under 7TDDF TOB~%201~-027, performed stream and
sediment sampling immediately after the event. The East face of the
tailings cam was seversly eroded and the integrity of the structure
was in cguestion. TAT and the Coloradoe State Enginesrs office
inspected the dam and recommendsed the rszpairs be initiated
immediately to prevent a catastrophic relezse of sediments into
Clear Creek. Damage to the tzilings dam was temporarily repaired by
the Emsrgsncy HResponse Cleanup Service (ERCS) contractor with
technical supervision by the Bureaun of Reclamatlon {BOR}. The BOR
also performed a rainfall/runcff analveis for the tailings pond
watershed. The analysis indicated that a substantial flood svent
would affect the tailings pond.

In February, 1992 T2T was tasked to gather data on the site and to
supplement the existing data through sampling.

3.0 SITE ASSESSHENT ACTIVITIES

TAT initially assembled all existing sampling data on the site.
This data includeékgha gapma survevs conducted by J.L. Grant and
Associastes {(Crant) and Jaceohs, and tThe analviical deta provided
Iy Jacobs and IC. The On Scene Coordinstor {0SC) determined that
sufficient data on the radiation contsmination had bsen developed
by previcus site activities. TAT then developed a site sampling
plan to augment the existing data. TAT was directed to sample for
metals contamination in solls and water on site. TAT alsoc had
analysls for gross alipha and beta performed to supplenant the gamma
activity data and to determine the hazard teo workers on site. To
auvgment and confirm the existing radiation data TAT used Ludlum
micre R {gR} and milli R [(ER} survey neters on site ©o map ganma
radistion. TAT also used a Victoreen Gelger-Musller iTyps meter
with a pancake probe on site to estimeate the hazards due to alphs
and beta radiation. The site investigation was divided into the
following tasks: investigation of contamination in buildings,

Lk



inpvestigation of contamination in soils, investigation o
contamination in water on site, investigatlion for location o
temporary stockpils area, investigation and mapping of the util
and drainags systens, development of a health & safety plan
removal workers on site, and development of a work plan foxr rzmoval
of contamination from the site.
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3.1 Buildings

The 17 buildings on site had been used for metals and radioactive
research. FAT investigated the interiors of the mmildings for
radiation and chemical hazards. Each building entry was made wit
radiation monitoring eguipment, a PhotoIonization Detector (PID),
cyanlide and hvdrogen sulfide monitox monitors, and an explosimsier.
Ho elevated lewvels of organic vapors, explosive ztmospheres, or
toxic vapors were detected im any of the buildings. Some areas with
re_aulve,g low levels of radicactive hazards were located and
arked. While investigating the intericrs, TAT lccated numerous
smaﬁl containers of laboratory chemigals in the buildings. Where
radicactivity was noted in the buildings, the arsas were flagged
with orange paint for later swipe sampling and possidble removal.
TAT also mapped the intericr drainage svstens fo determine whether
the drains lead to the tailings pond or into the municipal sanitary
sewer system on site. Maps of esch brilding are incliuded in
Appendix A. The following znfevﬁatlsﬂ.wam determined with respect
to each building:

BUILDING 101: This steel frame and stucco structure
constructed in the early 1200°s was the main plent building.
Originally a mill}, the interiocr was repartitioned over the
vears to accommodate 22 laborateories, and numerous offices,
storage roomeE, and Drodess aress. Five levels and one
subbesement/sump were investigated. Smmll containers of
chenicals and compressed gas cylinﬁﬁrs wvere located and noted
for future removal. AZshestos insulation on heaulmg system
ducts was noted. Rainwater/runoff was noted fo enter the malr

loor through & garage door The water then flowed across the
;loor and into the d*a*n;?aan”er sygtem. A1l drains, except
sanitary sewer, were rouked to the nain and bassment levels
where a grated lzunder system was in place. The Ilaunders
varied from &% deep to 37 deep. Up to 2 feet of material was
located In parts of the launder systen. Haterial in the
launder syvetem exhibited glevated levels of gamua radiastion.
A1l launders lead to the subbaserment/sump area. This sump wag
&cc&ssibie only through a floor grate. Jacobs personnel had

sampled the sediments in the sump. Analysis of the sediments
1nd&cateé elevated ;ewe L& of radiation {%}. TAT sampled the
sedinent and water using a dip samDLe apparatus. The samples
indicated slevaetad lesvels of meftals. TRT also zampled the
water exiting the subbasement through the main tunnel. Thess
gamples exhibited slevated levels of metals, notably lead,



ich excseded the Maximum Contaminant Level (MCL) for
Lnxlﬁg'water. At the time of sampling 2 sheen was noted on
:.a-e water surface in the subbasement indicating that sone
organic contazminants mav be present in the area,. Three
capacitors co“_a;n;ng PCBs were located and slated for future

removal and disposal. Radisztion up to 200 counts per minute
{cpm} alpha was noted in the strucvural beams a2t the top of
the building and in socme of the walls. Apparently the
Katiconal Radium Imstitute did research in this building.
Regidual radium fron this rssearch may have besn the sourcs
for the eslevated aipha readings. Eleveted levels of gamma
rzdiation were noted in the main floor. Thesse areas ware
flagged with paint. The pattern of the areas suggests that

one arez may bDe a concrete patch where radicactive material
may heve been used as matrix. Three other arsas suggest that
material maey have besn spillsd on the concrete. The bassment
{north walll has elevated gamma readings. AL a breach in the
wall readings of up to 1 BE/hr were recorded. The areas of
alevated radiation were mapped and the resulting pattern
indicate that material may have been used as £ill material
under the concrete floor and walil.

BUILDING 102: This lbkuilding was the Fabrication and
EYD&rgmﬂﬁud},b&Dﬂr&LO*Y where pilot scale testing of processsas
and materials grinding was performed. Building 102 was a
single gtory of steel frame construction. Containsd in the
huilding were z SemiAutogenous Grindin {SEGY mill, a rod
mill, a ball mill, & cyclons separator, electrical panels, a
tar sands extraction apparatus, and a cyanide lsach pilet
plant. The mills did not contain any materials of a hazardous
nature. The electrical panels were a1l of a ‘dry’ construction
containing no PCBs. The tar zands sxitraction apparatus had
several tanks containing a residual, semisolidified, oily
material. The tanks were coated with asbestos inﬁalatian (5}
and the area was coated with a tar residue. Anelvsis of the
residus indicated heavy oil constituents. The cyanide leach

ilot plant was partially dismantled. Some white crystalline
waterial was noted on the top of the apparatus near where the
cyanide would be =added o the circulating liguids. This
material was npot gawmpled due to the limited swtent of the
material and the hazard in reaching the top of the apparatus.

2 laboratory had been constructed in the southwest corner of
the building. & fume hood located in the lab had a cvanide
warning placard. Testing with a cvanide monitox indicated no
breathing hazards in the lab. Small containers of chemicals
were noted in the lab and slated for future removal. The top
of the iab was used for storage of materials. On top were
found 5 gallon containers containing suspected oyanide,
potassium permanganats, and ssveral small zcld containers.
The roof of building 102, over thizs area, iad bean braached.
Other containers on top of the lab were £1i1l with rainwater.
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The puilding was drained by & system of 12" deep ficor
lzunders which carried materizl out the north side of the
building into the trench &rain along the south and west sides
of building 101. This drain then flowed intc the tailings
pond =t drain ‘0f =t the wast end of the pond. The material
in the floor laundsrys in the southszast end of bulilding 102
exhibited elewvated levels of gamma radiation. AXl fleoor
izunders contained from 3Y to 8% of material.

BUILDING 103: Bullding 103, Two stories of bDrick/masonyy
construction was the 2Znalvtical Chemistry Building. Nine
laborztories were located in this structure. The building had
a flat tarred roof. The roofing materiazl wvas feiling and
rainwater was leaking into the building. The drop celling
facoustic tils) on the sscond floor was collapsing when TAT
investigarad the puilding. The building contained laboratories
on both flocrs. Approwimately 15 fume hoods ware loczated in
whisg puilding. Historical reports indicated that digestion of
samples in the hocods may have rssulted in the deposition of
perchloric acid crystals in the hood systens. The hoods on ths
second floor wars vwash-back type hoods with filter appsratus
located on the roof. Dus to the shovk sengitive nature of
perchioric acid TAT did not attemph to sample any hoods on the
gite, Visual inspection of the hoods indicated unknown
materials had deposited in the wvent systenms. Visual
inspection of the filtsr systsm on the roof indicated that
sediments of unknown composition had been deposited in the
filter system. TAT traced all laboratory sink drains to the
cutside drain system and eventually to the tailings pond
through drain ‘F7. Several smeall contaliners with laboratory
chemical were located inm this building. The hood wash systen
had a 50 gallon fiberglass tank located in the southesst
corner of the second flcor. This tank contained approximately
10 gailons of g high pH licguid and was labeled HaOH.
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BUILDING 103&: Attached %o build 103, vyet having no
internal conmection, building 1 L was a2 cinder block
construction. The bullding was used for sample preparation,
Generally this included drying, sieving, and sorting ors
samples, Located within this building were sevsral § gallon
palils containing radicactive gres. Under the drying floor
approximately 5 Iinches eof fine ore =anatsrial of nixed
composition was noved. Several drums of ore material and
trash weres alsc neted in the bullding. Belilding drains all
lead to drain "P7.

BUTLDIRG 104: This building. one of the original buildings on
site, was the Chenmical Engineering Laboratory. & single story
masonry/brick building it contained six laboratories with five
fume hoeds and four offices. Several small containers of
chemicals were located in the inspection of this building and
noted for future ramoval. Radiation scanning with the GH



metesr located several countertops with slevated radiation
readings. These arsas wesre flagged with paint for fuiture swipe
sampling and possible removal. 211 laborateory and floor
drains lsad to Grain ¥,

BUILDIKG 105: This building, also cone of the older buildings
on the sits, was the Znalytical Laboratory Beilding. A single
story of wood frame construction, this buliding contalned six
laborztories with asscoiated fume hoods. Fo containers of
laboratory chemicals were locatsd in the builiding. Several
fire extinguisher {pressurized containsrs with various
cherpical compournds) wers notesd for futurs removal. All
laboratory drains lead to drain ©3r.

BUITLDING 106: A machine shop, building 106 was one of the
newer bulldings located on the site. A two story stesl Iframs
and metal walled structure, this building was azpparently usead
for wehicle and sguipment maintenance. This building was
securely locked and placerded for radiation hazards.
koecording to the Jacobs report, the bulilding had high levels
of organic vapors based on PID measurenents. Between 1987 and
1992 most chemicals/lubricants were removed from the building.
CESMRI began storing 55 gallon druns and S gallon contalners of
radicactive materials in this building. Also contained in the
building were radicactive mineral specimens. 3 medium volume
(80 liter/min.} =air sampling pupp was placed Iinside this
building to deternine the health & safsiy Threst to workers
entering the building. inalvsis indicated elevzited Radon
levels in the building. Pricr teo entering the buiiding all
doors were opaned and the building allowed to ventilate forw
several hours, TAT and REAC perszonnel entered the building in
level ‘C7 protection and conducted continuous monitoring with
radiation survey instruments and the PID. Ho elevated levels
of organic vapors were noted with the PID. Tha drums in the
puilding contained material apparentlyv removed from the ground
orr the CSMRI site by CSHEI. Several drums with ewxternal
readings of up te 1 mR/hy were notsd. Thess drums weps
labeled as Jdrill cuttings from the THRC site. Filve gallon
pails {(sealed] with readings of up to 30 mR/hT were also
located on the building. Small containers of chemical oxidants
were logated In this building and noted for futures removal.
ihe single floor drain lead teo drain *S57.

BUILDIRG 167: 3Building 107 was the Chemical Laboratory and
Processing Plant. This building was & two storv structural
steel frame building with a central core rising five levels.
Within the central cors was a Reichert Cone concentration
apparatus. &djacent to the Reichert Cone was a mill for
separation of fine materizals. The scuth end of the building
was two stories. The first floor was one laboratory. The
second floor contained four labporatories. 411 labs had
assgciated fums hoods. Wumercus small containers of
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laboratoery chemicals were located in this building. According
to CSMRI {2} the last operation run in this building was
concentration of nign thorium tin ore in 1 . The rill and
flocr had elevated radiation Isvels nois n the material
spiiied on the floor. The floor drain system was a laundsar
system which was one-half to three-guarters full. Some of the
materizl exhibited elsvated radiation readings. Also noted in
the northeast room were slevated alipha and gamma readings.
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BUILODIHG 108: This was a cone gtory weod frame and asphalt
shingle construction building. The bullding contained two
iaboratoriss each with one fume hood. Feo small containers of
hazardous materials were located in this building.

BUITDING 109%9: EBullding 10% was a conblination of laboratoriss,
sterage, and a fabrication shop. This was a one story
structure constructed wvariously of steel framing, wood
framing, and sheet metal. The sast side of the building
contained four laboratory arsas. Radlicactive contanination
was noted in one of the vent hoods in the sast lab. Dralins in
the labs emptied dirsctly on the ground behind the building.
Elsvated levels of radiation and numercus laboratory
contziners waers noted behind this lak. The west thres-guarters
cof the bullding was an opsn ares. Contained Inside was one
kiln and sapproximately 500 druzms. The drums had bheen
consclidated from all over the site by CSMRI. The druns,
which had gensrally been sexposed to the slements, were in
varying stages of decomposition. ouring conscelidaticon the
worst drumg wera overpacked. ALL druns containsed waste from
the operations on site. 2s CEKREY had catalogued and sanpled
the drums in ths past TAT 4id not attempt to sa2mple the druns.
The water main break had ococurred under the northeast guadrant
of the building. Sediments’ flughed up into the bullding
exhibited elevated levels of radiozctivity. HMaterial behind
the building exhibited elevated levels of gamma radiation and
sample contalners wers noted buried in the £1i11 material at
the base of the bullding. Also noted in the embankment on
the narth side of the building were rumerous laboratory
containers, sample wials, drums, and other dshris.

BUILDING 110: Bullding 110 was the pumphouse feor an
experimental sliurry pumping svstenm established adiacent to the
bulilding. The structures was a two story steel framed metal
walled building., Located in fthe bullding were several
containers of laboratory acids, as well ag other smpall
coptainers of laboratory chemicals., Also noted weres seven
compressed gas cylinders without labels or markings. Several
launders were located on the bottom floor of this builiding.
The launders lesad to drain 8¢ at the west side of the
railings pond. Twe launders in the building had been covered
with stesl plate. Under the plate the Ilaunders wsre filled

with a multicolored sludge. XRF aznalysis indicated the sludge



Lo pe nigh in metals. 2t the base of the south concrete W
WEeD bcles were partiagty Pl ged with a gresn/yellc oW/
precipitate. ARF analysis Indicated that the materia
nigh copper and iron contents. Scweenlng with the GK n=
indicated slevated levels of radistion in the concrets al
the south wall on the {loor.

BRUTIDING 11i: Xnown as ‘Pyvrometr’ this buillding was a steel
frazme wmetal walled structure. Records indicate that the
building was used as an eguipment and maintenance shop.

Records alseo indicate that the bulilding may havse been used for
some processing. It is possible That mercury containing wastes
wers depoesited in a2 smell settling pond directliy behind the
building, When TAT inspected the bullding, approximately 200
drums, similar to the drums in building 102, were in storage
in the building. After the drums wers removed, radiation
screening indicated minor alpha radiation in the launder
systen.

BUILDING 112: Building 112 was the original
garagefrpaintenance shed. The building was one story of
steel fwood frame and masonry construction. When TAT inspected
the building, minor amounts of debris and small containers cf
lubricants and cleansrs were found in the building. These
naterials were noted for later removal.

BUILDING 114: This building was a small metal shed used for
sclvent storage. Ho small containers were located within this
building. Attached to the siructure was an open faced shed
with a chain iink gate for =sntry. Under the shed were 15
large compressed gas coviinders with waacequata labeling as

 well as sight lecture-size cylinders with lzbels indicating

gpeclalty gasses, several ‘bomb’ type irs extinqui¢hers, arnd
20 standard fire sxtingulishers contaeining varicus chemicals.

“Dry wesd and grass gb&wtd had encroached upon the cylindsrs

posing a threat of fire and explosion. Building 114 was later
uszd as a temporary dispesalfstaging area for chemicals found
on site.

BUILDING 115: Loczted at the main facility power substation
this was a small shed (&7 wx 12Y) for transformers. When TAT
inspected the avea a1l transformers had bheen removed from the
shed and the substation.

BUTLDING Li6: Constructed of stesl frame and metal siding,
this building was used as a3 welding and preparation shop. The
building contained several welders and a swpall o¥ygen furnace
for smelting/melting materials. Seversl small fiberpack drums
containing unknown materials were located in this building.

BUILDING 117: This building, constructed in the late 1370s,

e
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is a twe story building of maseonry/brick construction.
Attt chea to uu&ldiﬁg 1031, this building appavently served as

an administrative center on the site. HNo hazardous materials
waerse locatsed in this building.

3.2 Site Utilities

The site utilities weres mapped throuch a combination of the data
contained in the Jacobs and in the CSM facilities reports, a
meeting with the former maintanance supervisor for the site, and
TaT fisld investigation on site. B1l wutilities on site were
privately ownad by C3MRI and no known maps of the systems existed.
TAT contached the phone, gas, ﬂiehtrﬁ», and water companies o
confirme service to the facility was disconnected priocr to
subsurface s0i1l sampling. A1 utiiities to the site were
disconnected with the exception of the water main and sewer line
traversing the site. The water main was field staked to prevent
daraging the line during sampling. & m map of the site utility lines
was constructed and orovided to the EPA for use during the removal
activities {Figurs 3}.

3.3 Drain System
13

TAT developed a map of the drazinage systen on the CSMRY site usirg
avellable wutility informastion and by performing surveys with
magnetic pipe locators. TAT also trazced the connections between
various parts ¢f the system by using watsr te trace pathways. The
drain map connechted the 20 separate drains located on the south
epbankment of the tailings pond to du"ding and street drains on
the site (Figure 3}, None of the drains were connected to the
sanitary or stornm sewer systems. TIf was determined that cleaning
of the builldings could be accompiished by al law!ng all
decontamination waters to flow through the drainace systmm inte the
tailings pond for contaimmant. The drains from sach building could
then be flushed, completing decontamination of the syvsten.

3.4 Water Ssmpling

Sapples of water flowing through the site drain system wers taken
duri ng the spring runcff. Samplies were taken from the five drains
flowing during and after & stornm event. Samples were taken from
drains 'A’, FPf, FLY, WY, and TOP’ {(Figure 3). Sanmples were als
taken from the water contained in the ta2ilings pond. The samples
wEre anaiyzed for wetals contamination and for gross alpha and beta
determinations. Analysis of the szmples indicated that metals wers
being transportaed through the site drainage system and into ths
tallings pond (Table 1}.
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2.5 Seoil Sampling

CEMRI performed laboratory, bench scale, and pilet scale processing
on ores from all over the world. Excsss procassg fesdstock and vaste
ranaining after processing were either fliushed inte the tallings
- pond or were dumpsd in various piles on the perimeter of the site.
The facility opsrators also had disposed »f laboratory eguipment,
glassware, sSaBple containers, etc. on the embankment at the
tailings pond. Over the yvears the north embankment and areas west
of building 101 were £illed. Eventually bulldings and roads were
constructed over some of the filled arsas. Zerial pholographs were
obtained for selected vears from 1231 throvgh 1980. The aerials
were used to asslist in the determination of which arsas on the site
may have bsen [illed.

The f£illed areas reguired surface and subsurface sampling to

detarmine the presence and extent of contamination. Seiective goil
sampling was conducted to augment the data developed in the Jacobs

and IC reporis apd to deternine whether metals contamination

conformed to the areas of radicactive contamliznation {(Figure 4£).
Composite samples were itaken from selected waste piles on site,
gmall waste piles were located on site which were not radiation
contaninated but did have high levels of mstals contamination.
Gamma survey instruments were usad toe confirm the reporied
radiocactive areas on the site.

Subsurface campling was conducted with the Geoprobe and with a

backhoe {Figure 3}. GSampling along the sembankment was limited

vacause of the flive’ sewer line. Subsurface contanination data was
- usead to generate an estimate of the volume of contaminated material
gontained on the site. Cores extracted with the Geoprobe were
screenad with the gamma survey Iinstrument and with the geliger
mueller instrument. Samples were examined for visuzl evidence of
contanination, Samples were taken, where possibkble, from the
visually contaminated zones and below the wvisually contaminated
zones., A small backhoe was used in April, 1822, to sample
subsurface soils [(fdigs’ on Figure 3}. Becausse all data on the
Iccation of utilities on site was not complele, this sampling vas
limited in aresa and depth. In Jume, 1992, a trackhoe was used to
dig deeper trenches in an ewpanded avea on the facility {(fTrenches’
on Figure §).

pata from the Cecprobs sampling, the trenching, and the existing
reports waere plotted on an aerial topographic mep of the area. Ths
map was used to calculate veolumes of contaminated seoils on site.
The map of potential removal areas is contained in Figurs 6. TAT
estimated that approximately 22,0090 cubic yards of material vwere on
site., This estization was basad on soil sampling conducted on the
facility. The volumse given was approximste dus to the limitations
on sanpling along the embankment and because the total depth of
contaminants in the tailings pond was unknown.
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3.6 Drum Sanpling

Approimately 700 drums of ore and procass material remained on
site. HMost of the drums were in storage in building

Datz on the contents of tThe drums had been develor
through its contractors. The EPR determined that resampling of
these drums would not be conducted.

Thers wers nupercus drums buntaiﬁed fn the wntairiﬁg wzll along the
south embankment to the tail qus pond. These druxs constituted part
of the retalning systen. AT sampleq several of theasge drums to
confirm that the material ccnta%ped within the drums was hazardous
material. Gamma survevs of the drums indicated that low levels of
radicactive materials was contained in zome of the drums.

A
«Q

AHARLYTICAL

AL1L soil and water samples for me“‘is analysis were submitted to
EPA ISD for analvsis at the EPA lsboratory. The sample resulis ars
contained in appendix B. Besults are summarized in Table 1.
Sarmples for radicchenistry analviical services were submitted to
commercial laboraztories for analvsis. Sample results are alsc
contained in Appendix B and are summarized in Table I.

.0 QAJOC

2311 analytical services were performed at gh-1. TAT performed QA/QC
on the sapplies sent to the commerciasl laboratories,

6.3 COHCLUSICNS AHND RECOMMEMDATIONS

The watermain break had washed redicactive and metals contaminated
materials into Clear Creek, 2 maior source of drinking water in the
Denver areaz. 3Studies performed by the BOR on the flood potential
for the drainage area above the tailings pond indicated that the
pond would be adversely affsected by a substantial runcff event.
studiss of the flood potential for Clear Cresk indicated that a
substantial portion of the tailings pond embankment would be sroded
into <Clear Creek. Also radiation surveys indicated that
radicactive paterials werse located cutside of the taillings berm and
adjacent to Clear Cresk. Samples of drainsge watser from the sits
indicate that mestals contaminated waters were draining from the
facility and into the tailings pond.

From the aﬂalytlc 1 aata, the previocus surveys performed on site,
and the TAT investigation, TAT recommended that the contamination
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on the site be removed to a licensed disposal facilitv to prevent
further releases of contaminated materisl into Clear Creek. If
offsite disposal was not feasible TAT recommended that construction
of an on-site repository be investigated. TAT also rescommsnded that
the buildings and drains leading to the tailings pond bhe cleaned
first o prevent the recontamination of the area afitsr removal of
the tailings pond.

7.0 HEARLTH & SAFETY PLAN

Using =211 available date regarding the site, TAT developed a site
specific Haalth and Safety plan for possible removal action on the
site. The plan is included in Appendix C. The Health & Safebty plan
direct~d that all removal opsrations be conducted in level 7
perscnal protection unless monitoring indicated that other levels
&f personnel protection were applicable.

2.0 WORK PLAN

At the reguest of the 08C, TAT developed z work plan for removal at
the =ite. The plan discussed clezning +the buildings,
decontanination of the drainage system, removal and stockpiling of
the contaminated materizl on site, construction of 2 temporary
waste material stockpile pad, possible construction of a
repository on site for the contaminated materials, the disposal of
compressed gas cylinders found on site, andéd the collection and
gisposal of containers of laboratory chemicals found on site. The
plan also addressed site security and response actions for possible
releases of contaminants from the site. Comments on the drafh work
plan were solicited from interssted parties. SGenerally these
partiss included the local residents, C3MRI, the ity of Gelden,
local industrial concerns, and downstream water users. The final
work plan is included in Appendix D.

2.0 REMOVAL OPERATICHS

Undery TDD numbers TO8-%205-018 and TO8~9210~-012, TAT was tasked to
provide daily oversite during the removal, provide
photodoecunentation, and to perform confirmation sampling during the
removal .

2,01 General Site Activities
On May 20, 18%2, the IRCE contractor began nobilization on site.
Office and decontamination trailers were set up at the sast

entrance toe the site. The general ssguence of removal activiities
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was: <collect chemical and cCompresssd gas coylinders from each
buiiding, remove any physical safety threat inside £ sach
building, clean sach building, flush the drainage system, dewater

y stockpile clay liner,

the tailings pond, construct a temporary
te and stockpile contamins ilsg,
disturbed areas, reinstall the water and sew inesg, samples and
2 of the compressed gas cylindesrs, and dispose of the frac
tank waters. PAT and the Response, Enginesring, and Analytical
Contractor {(REACY wers on site to provide alr monitoring and
screening of workers on site. TAT alsc performed photodocumsnitaticon
znd confirmation sampling on site.

.02 Heslth & Bafebty

A1l removal operations were conducted in level ‘Y persconal
protection. RBEAC provided zir monitoring to monitor for possible
reigsases of radicactive contaminants off site. Air monitoring was
zlso performed to confirm levels of respiratory protection. All
workers were scresned with radistion survey eguipment before
leaving the exclusion zone.

2,03 Chemicel Coptaliner Collsction

rior to initiating building cleanup, TAY and the ERCE contractor
inspected each building and collected all containers of laboratory
chemicals. &Ll compressed gas coylinders were collscted and storsd
in bullding 114. Most of the coylinders collected Zrom the
buildinos werse fire extinguishers, however, ssverzl comprassed gas
cylinders with unknown contents were also collected. B1l chemicals
found on site were collected and storsd in building 1i4. Among the
materials located were PCBs, coyanide, acids, bases, and various
reagents. TAT chemists performed hazard categorization on the
materials and. incompatible materials were ssparated. The ERCS
contractor lab packed the materials and arranged for disposal with
a licensed disposal facilityv.

¢.04 Building Decontamination

211 cleaning activiitles were conducted in level ‘CF personal
protection. &ir monitoring for radicactive materials releases was
conducted by BREAC personnel on site. Pricor to decontamination each
building was . inspected for physical hazards. 32s many of the
buildings wers ussd for storage of desks, chairs, angd similay
eguipment these itess were moved to & central arsa, steam cleaned,
surveved for contamination, and removed to a ‘clean’ bullding for
storage. Any removable contamination was removed from floors and
launders with shevels. Stean clsaning began at the highsst level
of each puilding. All mobile contamination was removed from the
rafters and walls washed. Decontamination water was flushsd into
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the drainage system for =ach bullding. After each bullding wa
complsted, the drains were flushed with high pressure water to move
any mobils contamination down to the tallings pond. ALl decon
waters wers alloved Lo wash through existing Jdrains and inte the
taillings pond. While the bulldings were being cleaned, TAT
monitored the drainage waters for pH and conductivity. Samples of
the drain water were analvzed for metals coptamination by ESD
{Tahle 1}. High conductivity and low pH were noted in the drain
waters from the building cleaning operztions. Samples snalyzed Tor
meteals indicated that contaminants were being washed from ths
buildings and drains on the site. The ssegusnce of building
decontasination was: 103, 182, 104, 108, 108, 147, 18%, 114, 110,
111, 112, 116, 115, 117, ang 101,

Building 103 was the Analytical Chemistrvy Bullding. The failing
acoustical rile ceiling was resoved and stored in two clsaned rooms
on the upper flcoor. The wash back went hood system on the roof vas
cut open and clileaned., Vent piping inside the building was washed.
Laboratory benches and drains were washed with stezm cleaners. An
zlectron microscope loczted in the bezsement of the building was
covered with visgueen to prsvent wafer damage during cleaning
operations, Survey of the building after cleaning indicated that no
radicactive materials remained in building 103. The roof of this
building iz in extremely poor conditilon snd future entries should
be made with caution.

Building 102 was the Fabrication and Ewperimental Laboratory. The
aguiprent in the building was clsaned and, 1f possible, moved to a
central arsz for storage. The tar sands ewtraction apparstus, in
the east side of the bullding, was cpensed up and the residusal
materials were remgpved into drusms. The asbestos insalation on the
ranks for the tar sands extraction unit was wrapped Iin plastic to
prevent migration, Floor launders, vhich wsre full of zedinents,
were shoveled out and the material placed in a szaell storsge ares
to the west of building 101. A high 1ift platform was brought in
and washing began at the rafters and moved down to the fleoors.
Ssurveys, after cleaning, indicated that an area in the south east
guadcrant  of the buiiding hes nop-removable radicactive
contaminatien in the cement floor. After cleaning the three mills
in the bullding were surveved for residusl contamination. The

.mills were later removed from the site by INTERPRO.

Building 104 was the Chewmical BEngineering Building., A failling
acoustical celling was removed and placed in a cleaned room.
Washing of the puilding began from the ceiling to the floor. Floor
drains and sinks were flushed with water. 3Subseguent zcreening of
previcusly detectsd redicsotive aress indicated that washing had
not removed the materizsls, Swipe szmples indicated that some of the
nmaterial was still removablis. The ERCE contractor coubt ont the
countertops and the hood which still had radiocactive contamination.
These materials were placed in a radicsctive debris storage area
for future disposal.
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Building 105 contained several chemical laboratorises and offices.
The building was steam ocleansed in th same mwmanney a8 cother
- Sl igs

bulilidings. A& survey wf the bullding after cleaning indicated that
no radicactive contamination remained.

Buliding 1682 contained iwo chemistry iabs. This building was
claaned in the same manner as cother builidings A survey of the
muilding after cleaning indicated that no radi oacLLve contamination

remained.

Bulilding 1067 was the Processing Flant with an attached two story
laboratory on the south side. A11 movable oguipment was moved to
gz central ares, cleansd and steored. Contaminates In the processing
piant and in the launders were shoveled out and taken to the
radicactive materiasls storage area. Cleaning began at the top of
the procassing plant and proceeded down the structure. 3 survey of
the building zafter cleanirng indicated that eleveted levels of
radiation, primarily sipha, remained in the concrets “aor in the
northezst end of the building, Further cleaning and swipe sampling
confirmed that the material was not mobile

Building 10% was =an open structure with four laboratory areas
located on the east side. CSHRY had moved most of the drums on the

ite into this building. ERCS removed the drums to building 102 for
storage. The bullding was cleaned Iin the same manner as other
buildings on the site. Contaminstion wasg suspected ander the
foundation of the building. After cleaning, the building was taken
down with a backhoes., k11 debris was surveved and swipe sampled for
residual radiation. ¥o slevated levels of radicactive materials
ware noted in the debris. The debris was moved off site to the
local landfill for disposal.

Buil 5ng‘ 114 was a small metal shed which was used to store
chemicals and compressed gas cylinders found on site. The bullding
was cleaned in the same manner as the other buildings on site.
Contanination vas suspec ed under this building also. The bu l?élﬁg
was razed with a backho The debris was surveyvad, and swips
zanples taken, for re siduai raficactive contamineticn. Ho
contaminetion vas noted on the debris and it was shipped off sits
to the local landfill for disposal.

PBulliding 110 was the pumphouse. 211 removabls sgulpment in the
building was cleaned and moved to 2z storage arsa. The floor
launders were cleaned with shovels and the material was placed in
the stockpile area to the west of building 10:. The interior of
the pbuilding was =steam cleaned in the manner dascribed above.
Survey of the building after cleaning indicated that residual alpha
contamination remained in the concrete floor of the building.
Subseguent cleaning and swipe sampling indicated that the material
was not removable. A&fter cleaning, zuch of the process egulpment
and punps in the building were removed from the site by IRTERPRO,
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Building 111 was referred to as 'Byromet’ 1in the CSM Building
survey. The building contained drums stored on the site. The
druns were removed to building 102 for storage. The launders Iin
the Duilding were cleaned with shovels and the mnaterial was
transported to the storage ares to the west of building 101. The
building was steanm cleaned. Slight reszidusl alpha contamination was
noted in the launders of the building. Swipe sampling and survey
instruments indicated that the material was not removable. Previous
reports and sempling indicated that a taiiings pond had been built
on the north side of building 11! and that mercury contaminated
wastes hagd been flushed into the pond. Contamination was suspected
underneath the foundation of the building. The bullding was razed
with a hackhoe. The debris was surveyved and swipe sanmpled for
removable radicactive contamination. HNo contaminztion was noted
znd the debris was removed off site for disposal at the local
landfill.

Building 11Z was the old maintenance shop. Cracking in the walls of
the single story brick building indicated that the buliding was in
poor condition. The bullding wes cleansd as other buildings on the
gite, Contamination was suspected undsr this building. The
prilding was razed with a2 bachkhos. The debris were surveyed and
swipe sanmpled for radicactive contamination. Mo contanmination was
noted and the debris were removed to the local landfill for
disgosal.

Building 116 was the welding and preparation shop. Ssaveral welders
and a furnace were located in the building. The buliliding was
cleansd and surveved Ior residual radicactive materials. He
residual radicactive materials wers noted. The building was then
used to store eguipment and materials found on other locations on
the site. The walders were repoved from zite by IHTERTRO.

Investigation of bullding 106 indicated no contamination of concern
in the structure. As 1056 was licensed and used for storage of
radicactive naterials by CSMRI it was determined that the building
would be left undisturbed.

Building 115 was 2 small building located at the main slectrical
substation for the site. The transformers from the site had bsen
removed and the bullding was espty. The beilding was clsaned and
surveyed as other buildings on the site.

Building 117 was an adsinistrative add-on to building 101. Survavs
of the building indicated that no contamination existed in this
building. This building was not clsaned.

Building 101 was the largest, most contaminated building on the
site. The building contained numerous laboratories and offices as
well as process arzas, floer launders, and the sump arsa. The
building had originally besn an open spaced mill building. Over
the vears flocrs and many rooms had been constructed inside ths
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building. The earliest uses of the building included the rasearch
of radium extraction gprocesses. Surveysg indicated thst alphsa
contaninated material pervaded the structure of the building. Alpha
counts of over 240 counts per nute {cpm) were noted on the roof
beams. Site beckground for alphas was determined to be approximately
ope count per minute. Swipe sampling indicated that almost all of
the contapination was removable, EP2 determined to remove all
mobile conteminants in the building. Moklile contaminants 4id not
inciude contaninants contained behind walls and under flcors in the
muilding. EPR determined not to rage the building as it has been
designated an historical bullding.

To prevent mejor structural damage dus to cleaning the building
with water, the ERCS contractor used a vacuum truck fto remove
solids and wash water during the clsaning process. Cleaning
proceeded from the top of the building down. hsbastos coversd ducts
were wrapped in plastic to lmmebilize the materizl. 2s 2 floor was
cleaned tThe drains were flushsd to the next level. REAC performed
air monitoring during the cleanup. Survevs and swipe sanmpling of
the cleaned areas indicated that non-removabls radiocactive
contamnination remained in *the structure frame. 2As cleaning
progressed to the bottom flioor the launders were shoveled clesan an
the material stored in the storage area to the west side of
Wuilding 101,

The final cleaning stsp for building 101 was the removal of part of
the north adéition of the building. This structure was removed To
facilitate access to the sump 2rea. The concrete pad covering the
four sumps was removed with a backhoe. The sumps contained from 1
to & feet of contaminated materizis. The material was mucked out
with the backhoe and stored on the concrete pad for builiding 109,
&y material the backhoe could not remove was shoveled ocut by
laborers, This material wes later moved to the stockpile. The sunps
were then washad Lo repove any remeining contaminaiion.

2 six foot diameter reinforced conorete pipe (RBCP) lead from the
east sump to the tailings pond. TAT performed a Ilevel 7B/
investigation of the tunnel. GCamma survey instrumants indicated no
levels above 50 pR/hr in the main length of the tunnel. The tunnel
nad been sytended at the north end by the addition of 4 timber
sets. The timber zets were buried under waste material, drums, and
laporatory debris. Survey instruments in this area of the tunnel
indicated levels of 800 pR/hr.

.05 Stockpile Construction.

A construction £ill area located to the west of the baseball field
was selected for a possible temporary stockpile area  for
conttaminated soiis. The Bursau of Reclamation (BUR) developed
gatinates of the mawinmum velume of storage arez available on the
site west of the bassball field. The BOR =zlsc provided
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specifications for a clay pad o be constructed undser the
stockpile. TAT and REAC performed a gamma survey of the stockpile
area pricr Lo construction. The survey indicated no elevated levels
of gamma radiation at the site. TAT also ceollected composite soil
szmples from ths surface cof the stockpile arsa. The samples
indicated no slevated levels of metals on the site. The northern
most fagce of the constructicon £1iil area 4id contain tailings
material. This material was approximately 7% fzet from the
perimeter of the propesed stockpile area. North fzce material 4id
have slevated levels of metals and radiaticn. Ho cother viabls
stockpile areas existed cleose to the site. The EPA selected the
weat side location to construct the temporary stockpile. Most of
the contaminants located at the north face of the area were moved
inte the stockpile during F£illing. Any remaining material would be
sxcavated when the stockpiled material was transported o the final
disposal site.

Ciay for the stockplle pad was transported from a2 clay nine
approximately iles =zast of the site. The clay was truck
transported. After dumpling, the clay was wet to increase molsturs
content and inmprove conpaction. The clay was spread in 6 inch 1ifts
and compacted with bulldozers. A one foot thick laver of clay was
laid over the stockpile area in this manner. two foot tall berm
was constructed around the perimeter of the stockpile to contain
any runoff water from the stockpile. A six foot cyclione fence
toppad with barbed wire was constructed arcund the perimeter cf the
stockpiie.

£

Freavated material from the teilings pond was frucked to the
stockpile area and placed in 1ifts with a bulldozer. To preventkt
pogsible airborne migration of contaminants, the masterial was kept
damp with water during all phases of filling. Tach svening the
EBRCS contractor spraved a poly acrylic resin {Marlock) surfactant
gn the pile to prevent migratieon of the wmaterisl. Pricr to
demobilization from the site, the stockpile was reccated with the
surfzctant. Pericdic inspections and receatings of the stockpile
zre conducted regularly,. k survey performed by a TAT subcontractor,
in Jenuary, 1293, estimated that approximately 15,000 cuble yards
of material were contained in the stockpile.

%.06 Dewatering of the Tailings Pond.

After completion of building decontawination, %the water in the
tzilings pond was transferrad to four frac tanks brought onto the
site. A skimmer pump was used o prevent punping contaminated
sludge into the tankes. After two and cone half tanks were filled the
pond water leavel was low enough to merit pumping the final liguids
into the fourth tank. It was anticipated that some siudgs would be
pumped with the final liguids. After filling the tanks, TAT
sampled the liguids for metals znalyvsis and gress alpha counts. EFA
£5D conducted the analvels for metals. REARC dried samplss and
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performed azlpha counts on site. Analysis indicated that the first
two  tanks had  little contamination. Tank three had sone
contamination. Tank four had the highest contamination. Tank four
cnly had approximately 2000 gallons of liguid. The liguid was used
to wet down the stockpile and the remaining sludge in the tank was
zlso movesd onto the stockpile. Tanks one through three were slated
for filtering for possible disposal in the POTW. In March, 1583,
pernission was given for the EPA to discharge filtered water from
ranks one and two inte the POTW. Tank three, containing liguids
with slevated alphz and a high potassium-40 level was not suitable
for discharge to the POTW. Finzal disposal from the 10,3500 gailons
of liguid in teank three is still being investigated.

2.07 Excavation of Contzminated Scils

In July 1%91,the ERCE contractor began exsavation of the tailings
pond. 211 sxcavation was conducted in level 'Cf persconal
protection. Water spravs weres used to welt down the eXoavation ares
and to suppress dust on site. REAC performed air monitoring for
relgases of radicactive materials from the site. TAT and REAC used
radiation survey instruments to screen workers exiting the site.

The FPA determined that the removal action would address the threat
posed by mobile contaminetion on the site. HMoblile contemination
was deternined to be maeterial exposed to migration by the elements,
Irmobile contaminated material was located in isolated arsas of the
site. Immcbile contaminants were generally undsr an asphalt or
concrete floor, isoclated under floors or bhetwesn wells of =
building, or contained in a cement matyrix., These materisls were not
renoved as a part of this removal action. This designation
includes materials located between floors and in walls within
beilding 10L. Figure 7 indicatss areas where contaminants were
determined €to be inmoblile and were left in place.

Excavation began at the west snd of the pond and embankment. The
pond area was too soft and access too limited to allow direct
loading of trucks in the lower area. A dozer was uszd to push
materials up to where the backhoe coulid reach. The backhos was used
to leoad tTrucks. Excavation progressed to the east. AEs the
enbankanent was removed a road was I=ft above the pond for truck
aceess. HMaterial within the pond itself was too wet for the dozer
at the stockplile to handia. The wet pond material was mixed with
the dry smbankment material teo allow for better handliing at the
stockpile. After the msterizl in the pond was remcoved, the tallings
dam was removed, starting from the northwest and werking arsund to
the southeast. Up to four dump trucks continuously heuled material
e the stockpile.

TAT performed radiation surveys as excavation progressed o
deternine excavation aresas. TaT alsc used a fileld pertable X~Ray
florescence unit (HRFY o determine excavabtion areas for metals.
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Efter radiocactive contaminated aress were sxcavated to a level of
70 pR/hr TAT used the XRF to defermine whether further excavation
was needed Lo remove metals contamination. Visual examnination of
the sress was .50 used to dirsct excavation. Contaminants
characterized by specific colors and textures were used as
indicators of contaninated areas. Also, where laboretory trash was
sncountared, it was remcoved.

The metals and radicactive contaminated wastes were intermingled to
the extent that it was not possible to ssgresgate the materials into
digtinctr waste stockpiles. A1l materials were seventually
stockpiled into one stockpile located at the western perimetesr of
the site.

.08 Removal Confirmation Bampling

Removal confirmaticn zampling was performed in the tailings pond
and enbankment after removal cperations ware completed.
Confirmation included constructing 2 10m x 10m grid and taking
conposite samples from each grid. Each soll sample was sent to
REAC for analysis by gamma spectrzl anslvysis. Results indicated
that all samples had concentrations of less than 1% pCifgm, the
Iimit prescribed by the Huclear Regulatory Commission (RS} for
socils below =i inches of cover. Sslected saunples wers 2180
cocllected for metals analysis. The sampled area is depicted in
Figure 8. The results of aznalyvsis are presented in Table 3.

&iter placement of fil}l and topscil in the removal area, the
Colorado Department of Health reguested that the area bhe sampled to
assure conformance with the N2C limifts on soil contamination., The
area was again gridded in a 10 meter grid and composite soil
sanples taken from each grid {Pigure %}. Scll samples were again
sent to REAC for analysis. 211 samples passed the 5 pCifgm limit
for surface solls as prescribed by HRC. The znalytical dats for the
surface soil samples is presented in Table 4. A survey with the
Imdlum Micro R survey neter was also performad. & reading was
taken at sach node point of the grid. The survey indicated that no
arzas sbove the 70 gR/hr limit remsined in the tallings pond zrea.
pata for the survey are included in Figure 3.

9.02 Final CGrading, Filling, and Seeding

After confirmation of removal of contaminated soils in the arsa of
the tailings pond the ERCS contractor brought in approximately 6000
cublic vards of clean fill paterial and tepseil. The slopes wWerse
graded to the best achisvable grade. ¥Whare nesded 11 nmaterial
was used To soften the grade. Fill material was placed in the
bhottom of the pond and topsceil placed above the £111. The final
contoured area was sssded with 2 native zesd mi¥ to promote grass
growth on the embanknent slope and prevent ercsion problems on the
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site.

.10 Water and Sewer Line Replacement

b twelve inch watsr main and an eight inch sewer lings were removed
from the embankment as part of the sxcavation on site. During the
repoval the water was revouted arcund the site on a temporary
basis. The waterline removed was an intsgral part of the City of
Golden water distribution svstem and replacemeni vas reguirsd to
assure proper operation of the system. The sewer line serviced. a
small community to the west of the =itsa. Due To slevaltion
constraints no other sewer routing was possible. TAT recommended
and IRCE constructed a tepporary tank and pusp system to route
sewvage arcund the excavation area. This gysten was used throughout
the excavation pericd. after final contours for the site were
achieved, TAT contracted for a survey of the enbanknent zrea. Ths
survey was used IfTo determine alignment and grades for tThs
repilacement water and sewer lines. TAT designed replacemert water
and sewer lines and the City of Golden approved the final alignment
and design. ERCS contracted with a construction firm to instell
the new lines in the cleaned areas. TAT provided occasionzal review
of the construction of the pipeliines and also performed radiation
monitoring along the alignment To assure no threats to the health
of workers would be encountered during the ingtallation phase. The
replacepent lines were completed and placed in service in January,
1883,

.11 Compressed Gas Cylinder Disposal

Dering building decontaminetion, meny fire extinguishers wers
located on site. AL compresaed gas covlinders wsre stored in
puilding 134 wrntil demoliticn of the building was imminent. The
cylinders were then removed to bullding 104. The fire
gxtinguishers were removed from fthe site by a local fire
extinguisher supply ceompany. The remzining compressed gas cylinders
were tesited for wvalvs packing integrity in Januery by a
subcontractor to the ERCS contractor. Thirtsen of the covlinders
were found Lo have impaired valve packing intecrity. Two of the
cylinders still had good valve packings and these wers sampled for
analysis of contents. The thirteen with impaired wvalve packings
had sample sleeves fabricated and were sampled for characterization
in March of 1%83. Final disposal coptions on the conprasssed gas
cylinders awall sample results,

10.0 SUMMARY

During the removal sixizen buildings were cleansd of mobile
contamination. Four of thess buildings were rared and removed from
the =site. ALl remaining laborstory chemicals ware labpacked and
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ocsed of at a licensed disposal facility. Fifteen thousand cublc
g of contaminated soll was excavated and stockpiled in a securs
tion west of the site. During bullding cleaning and excavation
perforned alr monitoring for possible off site relesases of
contaminated materizis. T&ET and RIAC performed radiation
screening of personnel on site. TAET dirscted excavation on a
sontinucus basis through use of an X¥RF and radizmtion survey
instrumants. After sxcavation TAT designed, and ERECES installed,
water angd sSewer mains which had bsen dismantled during ths
SXCEVATION Process.

The nexit phazse of site cpsrations includes: 1} Sampling of the
compressed gas cylinders in ¥arch, 2} disposal in March, to the
PoTH, of the liguids in the two frac tanks, 3) Disposal of the
ligwid in the third frac tank, 4} sampling of the waste stockpile
for disposal characterization and, 5} development of a site
specific dispesal and transportation plan for the waste stogkpile.
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MexSanpie #

W

2

W

)
b
W
u
W

[

CSDNOE
CS0W0 Y
LRI04
Csbwie
CEDuDy
CEEH 101
FSW0l
GRALY P

TAG

B-78563/0-28542
- 2B548/8- 28547
8- 2654 1/8- 20550
B-2B544/8- 28044
8- 2B540/8- 20559
8-634620
B-£1572
fi- 63583

107HE DRAL-61500

DRALY B
LH0WDG

IIATRII
CHGHOE

CEOUNY

ORAIR H
PRATH F
DRAIH L,
CEEWI0Y
DRATR
CEEWI0N
CEEWIDS
CSSWING
DRATN

§-63589
B-63301
8-63303
B-&63302
B- 563304
B-63305
B-63304
B-63307
§-63322

*OPh- 63343

8-63324
B-63325
B-63341

OB 63340

DRAIN *L'8-6333%

CEEWIOT
DRATH O
CIOWN4A
SARGVDZ
CHGWOT
LE5RT08

8-633467
B-56357%
8463364
8-5334%
8-63346
8-63343

102 DRAINB-E3STE
07 DRAING-H3976

DRAIH F
DRAIN A
URATH F
DRAIN F
GRAIH B
CESWID
HRAIH U
DRAIH L
DRAIN ©

;OEEHTIR

C85WT1Y
386112
LR5HITY
[t
CSEHTIR
C3sWlid
CS5WTIT
§5W 118

B-&3577
8-63578
A4-63579
8- 63581
8- 63502
8-63349
8-63348
4-63347
&-63350
#-24340
8-53402
8-£340%
£ 63404
8-83405
a-63408
- 534607
F-63608
B-63412

-

Location

DRAIN |

DRAIN &

DRAIN L

DRAIM F

DRAIN O

T8 JATER

DECOM TAR 103
Drtou BLDG 110
EON KE Lap 107
D%(Q& 07 HATH
HELL H4

TREVINGS POND WATER

WELL #E
WELL # 1

pECON 107 PROCESS EGPT

DECON LABS 167
DECON 101
TATLIRGS POND
DECOH OF BLDG 101
TALLIHGS POND
TAILINGS BOND
TALLIHGS POND
DECON §/DEMD 1Y
DEMO 12/0ECOH 1
TATLINGS POND
BLBG 102 BECOH
WELL & (EASTY
WELL 2 (B DA
WELL T (BKGD)
TALLINGS POND

D OTRENCH DECON 102 WALLS
@ TRENCIE DECON 102 WALLS

DECON 104

FIRE HOSE FLUSH
DECOY 1034 & 104
DECON 107 LAB
DECON 105 LAD
TAILINGS POND
DEVATERING SUHP
OPENING SURPS
DEYATERING SUMP
TATLINGS POND
TAILINGS POND
TAJLIHGS POND
TALLINGS POND
TAILEHGS PONB
TATLINGS PORD
TALLENGS POND
TAELEINGS POND
TALLINGS POND

TeG-9230- 014

Spmple nafkn
Bate As ] Ce
341192 <0.805 0,000%
3707792 «0,005 2.0004 -
3711792 6,05 0,005
319792 0,005 9.0018
I7Vis92 0 0,009 §.0916
5721292 0.0064 0,003 §.006
L3092 D.OYTIY 0,027 0,207
SF10/92  EXPLRED HOLDING TIMD -
H/117292  EXPIRED HOLDIMG TIME
AF1297  EXPIRED HOLDING TIME
$/715492 0.003 <, 008 <.(1%
&415/02 0,017 <008 <018
6715792 0.0031 <008 <.013
715492 0.0025 «.808 <05
6716492 4.5 008 0.1
6214492 06,0377 D823 <5
6117293 0,067 =<.B83 <. @15
&723/04 8.2 <8 <15
6423792 3.3 =8 1%
6125492 2.5 ) <15
626792 2.4 <5 <1%
br27192 138 <8 <15
727792 626 )t 0%
6/27/92 38.8 <8 4
5129793 13.4 <& <15
&/2792 0,029 0,057 <015
6730792 2.1 <8 <15
6/50792 <2 <8 <15
6/50/92 <2 < kY
650792 12.4 =8 1%
VLYY 1.78 0324 0.76%
6/%/92  EXPIRED HOLDING TIME
B/5/92  EXPIRED NOLDING YIME
GFO92 EXPIRED NOLDING TIHE
G6/6/92  EXPIRED ROLOING TIHE
/9707 EXPIHED ROLDING TIME
479/92  EXPIRED HOLDING TIME
FIOY/92 16.6 8 <15
7101792 2140 <3 415
Trg1o 30,5 <t 41
THR/92 6760 < 2500
77027972 36.5 <8 <%
THT 92 23.6 <8 <15
THO892 224 <8 <15
TH9/92 23.9 <§ <15
7IHIG 22.5 < <15
HAIAE: 21.% <8 <15
Fiv3s92 20.7 i1 <i8
FI15/92 18.7 <8 <15
FIh/92 18.5 =B <15

TABLE 1

CSHET SANPLE gESﬂlfS

Eu

D.287
0.307

<028 <08
198 <08
0.026 <.08
<81 <08
2,743 1,39
2,027 0.18
g.70% <08
3t <80
&3 <80
190 <0
i1 <«
7 <80
4532 BéAL
1200 35
195 <40
3,214 <, 08B0
20 B0
36 <80
43 <{0
102 <B
34,96 4.098
- HOT AMALYSED
- RDF AMALYSED
« HOT ANALYSED
» HOT AMALYSED
» HOT AMALYSED
- HOT AHALYSED
220 <B
25605 Liit]
1666 220
466000 £5200
264 <80
17 <80
396 <80
493 <&}
388 <30
402 <80
7364 <A1
507 <30
465 <H#0

.04
0.0&1
0.187

HOT AHALYSED
- HOT AHALYSED
- HOT AMALYSED

1, 108-9210-012, TOG-9205-018, T0B-9202-M17

FCiigm

2n Alpha Betn  Hg
2.04 #D 0,7 <. B00%
0.08 HD 3.8 <.0003
0.82 8.5 5 0028
0.16 1.1 1.4 <0003
0.3% 3.8 5.1 <0093
0,344

27es

3817
61,63

1463
220
1263
172300
190
168
174
195
160
158
231
178
164



HexSample #

W
W

o

WA A M AB RS RN SRR ReBn MBS mnaL WL snnd D Wy

DEGUOG
LN
Csaun?
a1
CH6404
cHaune
et
LSH0M07
a0
CEE0109
LRSG1
SSS000
CSEOT0G
resnti
CE5INE
[R3eaten
GapRnY
[ IEA R
[N )
(R tEuES
£3%0110
GPSOUG
LPE00Z
GRSO03
Grsmit
GPS00s
GES007
GPEO0E
[Hizkiulin
GPEI0Y
GPEROT
65001
apsnne
GRenot
GPEDNE
GREONS
[ngda
LRSGOT
ey
GPSOYS
GPealy
GRS
GPe0dl
GPEOED
SPSHA3
Grenie
GREOIH
opsalt
Grebi2
GRSotR

TAG

8-83410
8- 63509
8-63411
863413
8654626
B-63427
B-6342%
8- 28536/8- 63558
B-305%9/8-43552
B-205346/5-635460
8-30396/R-435%4
B-20535/8- 635459
828537 /8- 63557
B-28532/8-63582
8-30398/8-63551
B-30397/8-A3535
8- 60299/8-61556
£-30400/8-63553
B-H0208/8- 63563
B-60%00
3-28533/8-43501
8-60272
f- 60248
B-6269
2602646
B-60274
B-H0ETS
B-6027Y
B f2a?
B-60270
B-6026%
B 607264
B-60279
§-60263
- 60278
B-60277
B- 60480
B-&0275
8-680292
B-&0384
§-60285
§-60295
B-60291
§- 602
B-4020%
§-60294
B-40296
§-60283
8-40282
B-40088

Lotation

MOHITORING WELL #4
MOHITORTRG WELL #1
TAILIHGS POMD
TAILINGS POND

WELL #h

WELL #2

WELL #1

DIG 1 B 1O BWR CLAY
BEG & BLDGY (YELLOW)
DEG 4

COMP. CREEX TO TP

BIG 3 & 2° BWH CLAY

Mg POND

GRUH & TP

DIG 7 R BLDGY (PURPLE)
coMr, FROM TP

TAELINGS & TUNNEL

BIG 7 & BLDGY (BROWN)
IG5 RUBRLE @ 24v
ASBESTDS AT YUNNEL

DIG 9

18H. 28

3!,5!

gr-3!

Qraigs

ji.32

k1RY:\

b

-3

BrM&l

6! .?l

5;,&!

ey

Fra3e

1:,3r

{n157

.51

ye-3r

Bond 10 west

teilow pite W of ¥ gate
Red mti W oside of W road
102 Launders

yatlow piles W Of 107
Bipck piles ¥ of 101
fand 1156 west

Gump 104

surl on benk ¢ 1o ropd
88 pile et argd tail pond

TABLE T (continul)
CSMRT SAMPLE RESULTS

TOR-9210-01%, TOR-B210-012, T03-9205-018, TOE-9202-017

Sample
Qtate

Fri6R2
716792
AL
FIT92
T/IZT/92
TI2TIRR
TIR7792
4727198
AIATIRE
LERTIRD
4274592
Ga
af2T/9e
LIRT 9k
/27792
L2
WIRTICE
427192
Lptive
4727798
wiRTIRR
L76792
476792
476192
446792
";f'b!gg
476192
426792
416492
Libive
SI6/9E
LYEYA 4

Libfud

476192
L6197
4/6/92
41519
LpbpeR
427192
LiTI9E
447794
417792
4p1/92
LFTINE
LfPI9E
SITINR
RIS
L4197

WY pile at Arti Tail pond 477792

Hiobiw

a7

e
e
w

™

H

—

L Ihe BT ™ TR PR i
Pl

O Lok i i 2 D BB T

ot
his
per-E N

10,7

4

1,
- 3% CHRY

6.9
17.4
6,13

11
5,44
16,5

175

198
10.8
32,3
2,78
B,32
10,1
T,42
20,6
4,51
374
7.3
R

td

- I T LR N ] TR
. . woa wy

BER 110 e o P

e
.
AR

my/ky
Cr

<15
<13
<15
<15
1%
<15
=15
31.3
<6

368%

137

Ph

250
137
854
¥
145
Alh
126
1464
131
38
1216
<
2299
-3 1i]
a63
i3
401
.4
150

85,4
190
250

1312

ar.5%

147

14462

1154
725
L57

20,1
127
250

8.7
467
118
6%

11467

1748
225
652

2652

&35

350
619
@12
472

1415

5027
174

plifgm
n Alpha  Beto

300
2280

4
168
146

27.8
608
125

274
1470

416
78.7
1.4

ar.4
77.8

161

Hy

1.66




wruGample #

WIHAWMBELHWH M NN EBL T B UMV BLLBNReRLBaNRRBn@OOVmumEm Ny WA mn e wme

GPSODS
GPSDIY
GRROET
6rsHtl
GPSO14
GPEGTS
LHGPDY
IR ]
£950 101
£E5ET02
CE50114

5502019
BRATH B
BRATH 8
CE50210
CEs0AY
CEEN2TE
880212
LS50214
0880217
550214
csen21h
CE30245
350228
CE50238
CES022D
£850228
CRS0230
CEs02351
(MR RN
CE50233
055 737
CRSL224
0850234
6550234
CRE0209
TE30207

a-480273
a8-60247
B-060297
8-460283
8"5!02{}4
B8-60289
#- 20306
B8-63622
o 834621
863617
8-63618

0% DRATRE 63571
TRERCH 1 B-A3564
TREMCH 3 8-83566
TRENCH & B-63567
TRERCH 6 8-63569
TRENCH 5 8-43568
TRENCH 7 5-63570
TREHCH 2 B-6356%
102 PROCER-63573

3-63593
H-43591
£63592
§-63308
B-43309
B-6330
5-63310
#-63313
B-63312
B-43315
§-63314
B-63327
2-43330
#-63337
B-43331
8-463328
5-43332
B-43333
8-43329
§-6335%
B-&33354
B-43324
B§-H3334
B-63338
B-53400
5-63598
F-&3401
B63415
863418
B-634 1%
a-634%7

TAR

FARLE 1 (contimed)

CSHRY SAMPLE RESULYS

TOB-9210-0%%, TOR-9210-012, T08-920%-018, 708-9202-017

Sumpie
Location Bate
g3 AFTI92
Bed pile above #18 LETIN2
107 Lawders LETIN2
W side of bld 10t LITHOR
Red mil £ of 1% 47792
red pites W of 101 &7TI92
HKED B G6TH AVE 571792
RUQVE POND R OF 107 B398
T SHD 0T 5/81792
smp BIRELVL
3011 AT BROGEEH SEWER Braern
SLUDGE B IHVERT BET 104 & 52898
¥ OF W GATE 5729792
SE OF 116 S/ERF0R
B GPRODT Sr29/92
g DF 1 52992
¥ OF 112 BIE9F92
ROAD & CP 572992
sy OF 114 5729792

IBIDER PROCESS EaUid 102 S/30/92
YELLOW S0iL TH TP ROAD &7 1092
DECON 107 PROCESS %QPT 1302
pEEON 107 PROCESS £QPT H/15/92

COMP HILL & DRAIN T £416/92
comp LEVY BEHIND BLDG & &/16/92
ft,Y,6 ML AT NOBIUM G 16792
COMP HILL CERT OF BLDG §  6/16/92
COMP ARYT TALL PCHD &/ 18792
CoMP PAILS W OF 161 6718792
Comp BEHIND 112 5218292
COMP WHERE TANXERS SAY &/18/92
TOR HOF 7 OPINK CLAY LeeT92
O ONOOF 7, PINK WRIIE YELG/27/92
LUMER STQUEPILE AREA BT

HTV SAND, PIT BELON § HEITI92
TOH M OF 7 ORMG/GREEENR &127192
BLE/BRED SAHD, LT BELOW 9 &/27/92
YV CLAY TCH W OF 10 b398
T ¥ OF 7 BLACK HI2TI9R
CONMP TCH & 0F 110 1R CONCRO/Z7/92
HULTT COLDR TCH W OF 10 &/27/92
HAT CLAY THCH W OF 112 6I27I9R

TOR TAY BT 1 & 2 &r2t/eR
UPPER STOCKPILE AREA &2
MEEP HOLES 170 G/8792
118 LAUNDERS AFTER CLEAN &/8/92
EXCY HTL @ WATEREREAR Fro2son
Ph S0IL SW OF 101 7116792
Cu SOIL RY OF 181 TAL92
Fh SRIL BEHIND 109 Fr1a792

R 50IL FROM DIG 1.8mR/HR  7/15/92

<29
<20
«20

(e

ny/ky
£l er
0 18
13,8 34,3
16 2.5
- 4.5
19,3
5408

?
i
2
5 396
30 363
B 53
4 &35
7 149
<2 <30
<2 <30
<2 104
7.5 <30
< 230
< <30
<3 <30
2.8 <30
<2 102

EXPIRED HOLDING TIME -
EXFIRED HOLDING YIME

2%
216
237
8.1
163
425
25
49.9
41,6
5.9
<gh
20,4
&3
34.1
<20
130
<2
172
<28
<G

3 499
<3 <30
1 .9
(%] =30
24,1 <30
<3 203
% 98,5
5.5 128
<2 <50
<3 148
.o <50
3.8 <50
3 502
14 <50
4.5 <50
< 178
< <50

5 <50
2 *50
3.6 <50
<2 <50
3.5 &ar.2
12.7 28464
<2 <50
10.2 557
2.9 33
2.4 <51
<z <%0

Gu

529
4018
2181

173

L1

149

247
2850
1650

258
1300

4aY

743
55.5

243
ar4b
28.3
24.5
26,4

53

RGT ANALYSED
ROT AMALYSED

1113
3743
6190
42
H78
41
418
592
766
1200

o

13
.7

41,1
Jo.6
3.

53.9

540
117
325
385
B9
<1q
55%
330
58,2
134
55.7
298
273
S0
288
<14
173
1863
22.5
168
173
bue
1240
58.5
1oes
4872
2213
um

i/agm
in hﬁgm

Bota

062 £9.4 35,8
.4

33434
i14
214
310

1020
L2600
1474

270
43.F
16.5

148
2.2
.2

g

0,1045



HitxSampte ¥

BN AHAmNAmBOu B Bnmn e

MixSampte &

5
3
)
5
5

CSMpNZ6
C3HO02%
£480027
CEMp0ET
LaM0034
LEMODES

Cuknaig
Ces02td
5004
CES0R05
CE80208

B-63418
B-a34721
B-63419
B-63462%
B-43423
B-£3422
8-4625452
8-£2553
8-62554
B-62555
B-64551
62007
42558
-62956
62573
62567
62571
~HERTE
2549
62568
< 62570
62540

LR

L Ra v v - Rockv R ¢ s R aal

TAG

g-63584
863505
5-03586
B-563587
#-£3588

TAG

tecation

HE R B HIY

COMP ASHY B OF T

&

1P 8 8Lk 11t

ORANGE SARD B BURN PIT 3

ORANGE B OF 6
YELLIW N OF 6

SUBSURTACE
SUBSURFATE
SUBSURFACE
SUBSURFAGE
SUBSURFACE
SUBSURFACE
SUBSURFACE
SUBSURFACE

GRED
GRID
GRiD
GRID
GRID
GRID
GRID
GRID

SURFACE GRID
SURFACE GRTD
SURFACE GRID
SURFALE GRID
SURFALE GRID
SURFACE GRID
SURFACE GRID
SURFACE GRID

Location

R PILE COMP

HETALS P8 DOMP
Comp 8 NW PILE OF GPS0YH]

DIG ® 4 CoRp,

#, 8,& ¥ PILES W OF 10%

Soampla
bate

7717792
7717792
Fi17792
P02
TrEGe2
7120492
9122492
Q92
Q122492
D222
WrA20e
ViResvE
Rr2792
22798
01892
10713792
10713792
07137928
0/13/92
1071392
10413792
/15,98

Samely
bate

&/ 1e/9a
b/12/92
612792
712402
712792

TEOLE 1 {aontinuad)

CEHRT SAHPLE RESULYS
T08-9210-0%1, T08-9210-012, TOB-9205-018, 108-930%-017

A8 5]
104 L
<20 3
<20 148
20 <3

aB 5.¢
<0 3.8

7.8 58
<2 <8
20 <2
20 L]
73,2 5.5
L] <7
%20 2.8
<20 <
«20 <
28 <2
24 <«
<24 2.4
24 <2
<74 3.7
<20 3.1
TELP ANALYSDS

S0ILE

As [ ¥4

R G.E7

Hp 0,083

Wb 0.21

Ne o 0,13

Kb 0,22

ngskg
tr

<50
=50
1230

o
T4l
<hl}
125
<&l
24
<}
<Gl
«60
<l
a6
w6}
540
ELi]
460
<40
B0
260

Ly

Ph

T
0.954
524
5.54
2.h

-

b

355
158
£3620

03
3B
243
38
344
B1
270
51
196
82.8
66.2
6.7
5.4
7.9
q2
1402
49,4
66.8

plifom
In Alphn Setn

<18
134
56200

fa
0.48
0,55
Q.41

g.20

Sa

H
HE
Ho
i
HO

Ag
HD
HD

Hp
Ho

fin
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FABLE 1 feontinusd)
EADTOCHEM 18 s01LS
il fom

RaZdd Rad2B The2B ThE30 Th232  ualé U2 uise K&l PL21G

CESOR2T B-67322 HOT SPOT T OF 114 &A% oo 2.2 2.4 168 3.4 2002 B
C380222  B-63321 HILLSEDE W OF U GATE &/38592 268 HEr & 34 4.8 5.3 Hh 3
0850221 8-43320 COWE BEHIND 8105 109 &/2F92 5% 7.5 4.2 190 3.2 & 2.9 &4
CHRORED  A-ST310 GELTA BELOM GRAIN B /23192 W WP 168 46,3 124 23 ND 23
ELLOREe B-41318 WOED OHOT SPOT B 115 &/2392  THING b 29,1 12200 1 19T g 1970
CE502T8 8-63317 BOLE M BSMT 1Y Gl28792 HI5 HE 6.3 698 0.9 22 4.8 223
5.9 £.8.1. SUESURFACE SOILS GrERIve &.5 1.8 1.7 6.2 19.8 8
£-1% E.R.T. SUBSURFACE 500L% G EA IR 30 2.2 I 10 1.6 <6
=10 ¥.B.1, SUBSURFACE S0ILS YRR 6.8 1.9 1.7 6.5 8.4 <t
p-7 €81, SURSURFACE 50TLS GEA R 5.7 2.8 2.4 &5 1.8 <3
0~ 14 E.R.I. SUBSURFALE SOiL% GieRFe LA T 2 ¥.5 #3.3 )
R-11 L N SURSURFACE SOILS ipRred 12.4 1.6 1.6 .5 18,8 <
o-13 K.R.1. SURSURFACE S01LY Q22792 B.4 2.8 2.2 6.% 18,9 <6
BANK-1  K.R.I. SURSURFACE SCILS IRIVE ig 1.7 2.2 <6 M9 155



TABLE 2
CEMRI FRATL TARK SAHPLE RESULTS
T0B-9210-011, T0B-PR210-012, Y08-9205-018, Y08-9202-017

FHAG TANKS
Hetals Apatysis

up/t
Sanpl g
HixSompie # TAG Location Date Az Ud [ cu Ph ¥ Hi vy ] Ba Se Ag
WOFRAL 1 T §-63449 FRAE 1 TOP FIA0192 <} 0.5 <15  30s <80 17 @G 2.1 57 <5 <
WOFRAC § B BoA3AAR FRAC 1 BOTTON 7728792 <3 1 %1% 1033 =B0 515 &5 B3 216 <5 2.3
W OFRAC 2 T §-63437 FRAC 2 TOP 7128792 9.1 0.8 15 238 <80 119 =20 1.9 66 <5 <t
W oFRAL 7 8 B-0¥aSt FRAC 2 BOTTOM Frebio 7.9 L 26 3131 45 1420 4 3.2 1847 .1 0.7
WoFRan 3 7 542248 FRAC 3 Top FraB2 3.7 0.5 <15 449 100 406 =20 4.4 104 <5 1.9
W OFRAC §  B-AZ2E56 FRAD & FanOd 236 2.2 «15 HT4 87 s 120 t2.8 98 <5 2.8
¥ OFRAC T R-BEESY FIAC 8/20/92 4«04 B «§ <50 < <30 <h <0,05 B4 01 01,5
W FRAC 2 B-02360 FRAC 2 92492 <3 . «0.5 B <8 <50 <% <30 % <807 126 8.2 0.5
W FRAC 3 B-82561 FRAC 3 o902 <3 <08 <@ <§ <50 <& <30 < 8.12 378 <% <{.%
FRAD TAHKS
Total Suspended Solida (T65)
msl
HoFRac 1 T §-63448 FRAC 1 TOP T/ER/92 155 78
WOFRAC 1 B B-63442 FRAC 1 BOTTOM b 158 564
WOFRAC P T 8.63436 FRAC @ TOP TR0 165 &8
W FRAC 2 B §-63430 FRAL 2 BOTYOM 728792 158 5]
WOERRS ¥ T B-62247 ERAL 3 OTOP I r 155 110
¥ OFRAL 4 B-62233 FRAC 4 2B/ TES 309
FRAL TANKS
gadictham Analysis
PR g
k&g sr{t) Wity Vi Rag2é Ha2?28 Th22B Th230 Tha3g
W OFRAD 1 T B-83450 FRAC 1 OTOP TG 20z 0,52 46.4 "o %2 .8 1.1 & <4
W OFRAG 18 B-83444 FRAL 1 BOTTOM T8V 457 0,53 30 HA < < «0.% 2.6 <05
W FRAC 2 ¥ 8-03430 FRAC 2 TOP 7rabpez =58 055 442 Hp ) 23 L1 49 <8
U FRAC 2 B §-63432 ERal 2 BoTTOM 7/28/92 <81 0.58 45,6 # 8.9 <2 0.7 3.6 <07
W OFRRD 3T B-GZ24Y ERAC 3 TOP 77 RB02 638 857 51,5 Wb 26,8 2.1 0.6 4,2 <l
W FRAD & B-62247 ERAL & TR/ e 4.1 108 HO 664 3.9 8.2 .t <04
K40 pb2i4 BiZl4  Alpha  Beta
¥OFRAL 3A B-42209 FLOGE 3 BILY. 122793 478 Hi b 2,46 437.9
W OFRALC 3B B-4Z208 FYLTERED 1/22/9% A% 32.6  12.5 31.14 460.3
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LEEELTLET L

FRAL 1
FRAC 1
FRAD 2
FRAL 2
FRAC &
FRAL 4
CRUP0S
CEWP03
RV ikl
3R]

FRAL 1
FRAL 3
FRAC 2
FRAL 7
FRAC 3
FRAG &
FRAT &
18

18

P

B-&3445
- 83460
843434
f-63428
8-62245
862235
B-63507
B-63599
463595
863504

868447
H-63441
i-63655
63429
Brb2206
862254
8-62232
B-6228Y
862230

ERAC 1 TOP
FRAC 1 S0TTOR
FRAC 2 10
FRAL 2 BOTTOM
FRAL 3 10k
FRAT 4

OLANY,

VA SYSTEM 101
comprEgsoR 101
VAL SYSTEH 103

FRAG 1 TOP
FRAC 1 BOYTOH
FRAD 2 TP
FRAT Z BDITOH
FRAC 3 TOPR
FRAG 4
FRAL &
TRIP BLANK
TRIP BLARK

TAplE 2 (comt}
RSHRT FRAC TAHK BAMPLE RESULTS
T08-9210-011, T08-9210-012, 108-9285%-018, T08-9202-017

FRAGC TANXS
PCE AHALYSIS
g/ mt
AROOHLOH ARDCHLOR ARGEHLOR
1254 1340 1242

7728492 i £0.1 <3.1
T .1 «t =81
Treasae .1 “(h i 4,1
Frangee (3,1 <01 .1
28792 <, “(h, 1 0.1
7120/92 0.1 3.1 <0, 1
G098 «fi.1 ug/shest
6110792 <, 1 up/sheot
6710/92 1.81 w/shest
6410792 7,19 vy/uheet

FRAC TANKS
BHA AND VOO ANALYSIS

T7ER/8R BHA SEE ANALYTICAL APPERD DY
TreB/ve BHA SEE AMALYTICAL APPEHDIX
T892 BHA AHALYTICAL APPEHD X
T/38792 DHA BER ANALYTICAL APPEGHOEX
TeB/92 AHA GEE AMALYTICAL APPENDIX
F7eB/92 BHA SEE AHALYTICAL APPERDEX
72079 YOL BEE ANALYTICAL APPERD X
TIeR/92 VO SEE ANALYTICAL APRRENDIX
TieB/vR VOE SEE ARALYTICAL ARPEHDIN

R

e



1AL 3
subisurface Sords Amalytisel Data
TO8-5210-034, TOR-3210-012

Rl B0l Analysis

5% oo {6%) dopth Bot Hek ¥
-' [ FaLepasL) Bet Area Het Afea f#et Pene Hasye Ratio:
' 59 piifg 50 pRifg Snmpl o Bgdidbeum Sawplef Hass
Saple prralysis Comting %l St Wol Avea (After Bk Fatlor 50 pCifg  Correction Saplo
] Bemier  Weight  Dole Time (5000 sen) (5008 sec) Gwmple  Strip 1.5y #d  Fopter  {pClim
) A5 01.8 $9494 2 i 5732 S4E7 2078 1009 14287 0. 134 1. 142 .12
R4 ST 1R $iRHE T3 AkaT 2228 1248 204 2,135 1.95%7 [
a¥ B0 F BT 492 1600 57324 52487 10 18 1493.4 £.9% 1.99% 4,76
AB Foh.h 114492 10a L TAY S25BT 203 f2ie 1575.8 D.158 1.0y 5.8
; #g 655,72 H 4592 1000 TSP BRLBF §52 7 988 8,094 i.207 3.00
AW 489.5 W98 jin SE3Es s2ear 523 34 &96.2 .0486 1.2V4 FR 14
ail 613 1002 $hon TP B ¥21i14 b 3113 s 2684 0. 284 §.135 15.43
#12 £36.5 1073592 g SY386 S4By - 1901 a1y 1194.7 §.114 1,976 b 0%
#13 56,1 T0/1392 1090 $5267 052 0 24 1503 9589 q,19% 213 .97
B2 LH0.8 10714502 000 57524 BPART 1 ] ¥174.% 8. 812 §.4118 4.%1
g% 46%.8 01402 104 75N SIARY bt k15729 PL6R.2 &, 255 0,843 13.74
Bé Tt § w142 1600 hTE~G STARY Ry iz 1211.4 0.11% §.3584 &3
i £58.7 1026492 100G SA391 49AE 1608 496 B44.5 8.08% $.203% 2,69
B 5111 MW/ TiHEY BTiZH SRET FRAE 954 T3%.2 .87 1. 94% .53
95423 A%8.4 HI2302 1300 JLE9T 5092 1432 ki) 5161 0.5 1.218 2.38
g 4378 WSS HEE LYY 53500 1310 482 535.4 §.0%0 1.358 2.15
BH 635.8 10159 1003 RiGEY BRIV 1430 A7 44,1 #8647 1417 2.50
09 45,9 1079502 i SIA5T bVt L E 558 39,7 R §.97% 2.%2

B 5909 /13702 1960 S5RAY il v 1575 484 5452 §.452 §.052 2.38
n S64.3 10FTEE e §5087 S3E4 EF 533 2.9 8.4069 1.428 Py

iz WYELE 071302 g w42ar RG24 21467 1219 847 BT 055 8.4
B3 SHB. D 10434007 B0 E732% sIABY 3% 322 3484 f1.28% {8 1329
#14 %26 Wi i4792 $BDG L3550 42407 3257 2204 2082.2 o244 REr R Y
815 4768 07157 $000 STA5T Sip9n . 2004 $162 1910.8 0.142 B.B8Y B0
| 572.7 AT 000 5267 5525 17 265 3E.S 0.034 1.0657 1.6%
e 435 H/VE02 5000 S5E6T 58524 i 208 HT 4 0,059 8.804 3 44
£ ERUIR I VRS 0o SEO0 L5267 BO524 UKD 5754 F4B2.8 0,448 2,29 B
] £4 BEE.9 0/ 1692 HHH) 57326 5247 1 e TF.b 0.093 9. 108 .92
) £5 £14.7 10415757 HHm SIUNY 53800 6Ty 738 L 6,092 1,156 &40
oh 884 4 1015000 0 STSF ok vy 1605 £80 i ©.483 §.24% 5,27
§ 7 SIT.Y 1815402 MY STRSY S WA i 4 G378 1208 & .84
€8 45,7 1871992 i3] ERA3G s 2289 13555 1H61.5 .200 1802 ¥R
e 498.3 Wriswe §600 B854 £AT35 g 1555 725 g.472 §. 254 &.5%

éi@ 5527 Ww {aon 48835 44155 250 7318 WaLT 2.19% 1.02% 2.51




EXHRT Sol arelyais

% on 1573 depth
G1/0F/93

Smmple

frmiyaia

Hupder  Height Dats

ot B
£i2
[ 3]
14
Li4-8
(4}
%
-8
03
o
9%
B
»7
28
by
Bl
Bt
iz
B3
i1
pes
3]
£1-8
£4
£%
£6
EF
3]
9
b3
£41
E11-B
E3]
£13

L8485 10719192
538.2 W02
5357 mrtwes

a0 Hiftere
537 12092
559,46 71002
609 F 07195
S7h .0 12009092
572.% 10719792

412 W
&617.2 W1
45,8 W%
400 8 0719
G872 1021992
05 .9 1041092
526 WM
w13
ZE. 5 MMM
580L% 10F18792
&2 8 T B2
&7, 5 10716/92
AB2.% 1071892
Sy A 1079
055 YR
wAR.E W02
5952 V015592

%855 10415752
w4F. 7 0415592
any. 2 W75
e I T Y
571.9 9719592
&Fe. 2 VRFNIT
5387 10415592
5507 1075598

Cxaset ings
T

1800
{800
1800
et
WEH
jo00
0op
FOEY
Joni
HHHE
)
O
HHRY
1060
10608
300
RG]
Lzt
100D
000
joon
f{HEy
it
FO00
faid
Lt
bliked]
iong
jne
14
1588
i
ficih]
jine

Hat

Heg Rres Bl Aren
50 pLifg W pLifg

Biad

5

TALE 3

Subsurfagt Soils Auslylical Dala

TO8-9210:-011, T0Q-3210-012

{3098 mec HSOUE soc) Siwpe

L L T T

48838
SE047
RBIIG
ARG5S
saros
ARESR
AR
E6971
4HB%Y
kYT
4830
S7ind
4pnia
45738
AR
Aanis
48538
4BR5R
RE06T
ARB3H
S50
55087
SOTEY
BYRST
SinGT
BIRGT
kTpiey
5{B57
STREY
SPENT
AREIR
Fauk3
RTRET
SYAGT

4335
54178
w1
S
su319
TR LS
4435
BITID
45135
53290
ALY Y5
BR2%0
ALYY5
4135
4135
44105
A5155
44135
50178
46935
50178
itd ¥4:]
6231y
55290
Bi200
53250
53290
53250
532408
REE00
44335
69559
53530
53200

Fal b
2412
2
4385
it
544
175
392
§443
9
REsT
1562
He52
2454
2250
Hi
245
L
1695
518
2154
5169
1659
b5 0
2613
13
2082
3ty
2162
2842
FoED

ELE

2042
1536

Het
Her Area

!
Hon-

Hatioz

seapie Eqguilibrium  Saeplos
Bet Aven {After Bk Facter

strim

1847
1649
1051
Bhi8
L]
X2
B3
340
534
147
ki
876
713
it
(1Y
Pid
s
el
T3
1576
i
£38¢
30
10T
{403
405
§000
Fa LY
1237
{rg )
6128
2
1S
¥it

{83y

2115.1
¥r.Y
Fi66. 3
AAve.5
396.5
026
1056..9
587
PN
1591
£10.8
FAR.Y
2.9
1965
1764.3
1.8
Fact i
0.7
P69
0588
5236
1033
AT5.B
22191
ZE00.5
THE. B
1188.4
2009.%
1o, 1
72508
6
.57
1459.8
11p4.3

11T

S0 piifg  Borrection Saeple

it

N T M e m K kb m e A WA L b

0. 248
#.98%
B.453
8,587
8.032
0. o5%
0.128
0,037
b.or
D133
a4.047
G080
.10
0222
0,193
09.1%9
0.
9925
6.0%2
0832
(. 752
0309
4.638
0.208
0. 205
0,074
€750
4. 264
6. 153
.20
8. 91
6.8
336
6.1

foctor

1.468
0.9%%
0990
1.0%2
{.208
1.419
{.92¥
§ 5
054
.15
i.143
1.813
B.924
1.4%4
iy
§.021
§.o22
1. 964
1.0%6
1.174
1.138
0.8%
1.0%;
1.489%
1.0%6
1004
1.004
§.012
§.022
8.784
7655
}.352
R4
9.0

pirgy

1168
2.5
7.a2

28.67
152
455
5. 350
.15
575
5.4
2.48
347
.68
9.50
8.5
. B2

14.50
&, 41
4.46

10.42
6.5

V.34
1.74
#.04

19.42
3.57
649

i3.88
7.36

W.8i

4278
1.7
&%
.44

i



s

[

o

PR

CEARE Soil Asaiysis

1% em (4%} depth
01,893

AT
Burher

P L R L b L e A

£14
Ey4-%

Bi%
E1%-#
Sk}
fa-n
¥4
a8
Fi-K

Aeane

weight  Dabe

£33 WITRAPE
80,3 RraeE
ARG LT 07 HYYE
SEA 1RrieeR
a8 Wik Ve

BOF 2419
522,53 120092
S005 127092
8621 24N

frwlals Counting

Tiwn

1048
penl
ey
100
oo
1000
T
1000
LEE

b

Hed Aren  Be Ares
98 ;:Ci_fg B p%‘.i{a

std

std

AL 3

.

sybsucface 50i%s Analyticsd fava
T08-9216-011, T04-9210-012

2134
Hat APrsn

sepla Equililvium  Swpleys

X
By

Hed 'Ama {After BK Fautor

(3000 se0)i 5008 seq) Baspla

e e N TR T R A T e A TN NI M M T R MM N A A MMM M a AN s o B

FTBsF
R
087
TS
gL
a8y
&80T
597§
HESTY

B3 ¥ L)
£2319
0478
G439
5iva
43519
&30
S1710
A1

TR
s
»0er
2585
a6
1647
748
lch)
I

s5trip)

S
i
40454
13ir3
hA4
&
52
FLe)
213

£3.3)

e
1.2
S257.2
§4046.%
36372
LT
87 .4
106075
27a.9

Ratios

Hown

S plijg Correction Ssepie

St Feotor
B.5804 1.819
G019 §.85
H.524 .895%
9,136 3.054
2.543 1.8
Q.23 1.2
2.659 D.0s%
o.i82 §.189
.08z 1.2

AMG:

Afger Ronwipic:

£l

35,90
i, 51
29,24
.46
1647
P.26
.54
A6
092

.54
5.8

e

e




Fusplo

&5
/5
EH
EVAE
&5
a9
31
#2
g2-8
B3

8%

24

B8
g1l
Bi2
B13

o Ex]

28

£330
o1t
i

LY Sell Anslysis - Aftee epplication of & glean woft

fnal yaie Dmeging
Wmber Heipght Date

263.1 11/03/92
8462 103752
315.4 1170392
506.7 12/09/92
505.3 11205/92
BI6.% VIA3VE
59%.9 V0892
530.2 11b2/v2
5§95 12409492
s71.4 110292

484 1102494

S¥3 11702/
462.9 10292
4364 10292
4366 11702792
586.5 179292
04,5 13/003/92
504.6 11703792
48B.2 11703/92
641.4 10703792
580.3 10/30/92
78,9 12709592

£35 1030792
5B0.6 10/50/92
623.5 10730492
545.3 $0/30/92
308.3 /30798
487 10730792
S74.6 12708792
5904 10730797
S71.4 10s30/92
§39.6 V830792

570 R/30/92
535.8 10730792

Fine

1006
1008
i
08
1060
i
1606
1068
160
Hee
1850
vt
i}
1800
1000
Wi
1000
§B{H}
100
18060
1000
1]
B 110 )
1000
1000
1060
o0
A
1004
1000
00
HHAG
BiCEY
i)

s

Hay

Beg Reon Bed Ared
5% pEifg 30 Uiy

Sk

st

{5080 secy {3000 nuc} Bemplo

SHGR
51059
5159
H301%
1059
S iy
UG
531698
sl
HE098
b
54698
%648
556508
SEL0R
115
L3113
SV
53059
ek 144
H2avh
#9301
K0TS
52075
B2OTS
52076
52076
52078
arnt
B2
52074
SEOTE
RO
52076

&4i18
46178
48498
63935
£4118
E1H
L34
4BAYG
HEVLG
#0060
ABLB0
A5660
40560
48480
ABosl
48480
6178
A56978
46178
#8978
4TD42
S350
47042
4FOA2
Arnsa
AT042
&FEE
4742
A3
&T042
41052
7042
LT
AT042

1245
1252
1579
1579
1246
s30
544
ey
146
1790
1748
ki
1143
1245
193
1352
1770
151
1559
1242
2019
1361
1003
1988
REY T
1475
T540
1285
1316
1543
1293
1715
1453
1586

Surlace Soils Amalytical aia

TABLE 4

Tag-9210-011, T88-9210 017

et
et Aron

®
Hory

Batios

Seaple Eguilibrion Sasple/
et Aves {A¥ter 8K Facter

sl

T Y T T T P P T T L L LR

2
269
s
504
i}
3y
112
S
788
o
201
578
14
34
165
357
By
4%
3
204
4818
32
0%
945
452
476
469
284
228
528
281
524

0%

1.5

280.8
%7
GB5.4
159.2
352.5
416.F
8454
12938
w0es .7
36, ¢
3783
Fid
1924
.2
53,5
LIS |
L7
£12.3
LriRd
3432
13234
4373
14785
2098
sa7.6
. 6155
B35.7
3Tig
2044
£85.%
3918
681,42
6.9
BEL3

P LR

fazy

50 pli/g Corvection Seple

Srd

R
£.0340
&.07%
{1450
&850
Q.43
.00
9,133
o080
¢.164
(. 039
A BFF
. 030
LR
LU
(R LR
0. 180
0. 884
o, Be2
5 047
. 981
IR 5]
{1925
.92
§.862
& 846
9,858
LR AT
LR irE]
.83
a.0852
a9.872
0. B85
L.068

factor
£.405
1,994
0.583
1.1
§.1048
§.06%
§.208
0. 99%
1. 886
4001
0.094
0,987
0.819
0. 847
i
1.084
1.0%%
1,933
§.902
1185
t.087
3.6¥8
§.17%
1.87%
1.5

1.808 °

§6.570
g.9a3
1. 868
§.59%
1.6%6
a.812
9. 058
0903

Ipi S}

PP

313
5,59
4. %8
209
1.73
£
.64
BbF
553
L
.07
.99
1.2%
.94
.41
2.20
£.54
B350
£.55
§.57
&.&¥
1.35
5.7
1.82
.78
3.25
.95
I
.08
3.34
1.97
446
2.48
3.52

s

oy manaa



el

TAL 4
Surface Sails Analytical Dota
T08-9210-011, To&-9210 012

C8RE S0l Mmiyais - ATter epplicatisn of 6% clean soil

Bet Bot B
gat Ares Hot Aren Het Aron Hear- &ntio:
50 prifg 39 pRify Serple  Equitibeium Sawpies Hass
Sample moivein Covmling B4 St} Mol frea {AFler Bk Facior 50 poify  Corrention Sewple
Budber  Height  Dale Tioe {3000 secH{3800 ewo) Jsupla  Stripd 1.5 fd Factor  {phi)pd
vid 478 15702792 g 33403 LH550 1504 5638 s o076 B.I¥E L)
E 19 L4T. 7 1 02F0R i} 53600 ALGED 158F 7ar 5.1 0,038 i.h064 2.2
£1% 83,7 1pu92 Ly G SNGED 1355 56 A8, T 0.887 .594 254
Bl 198,85 10428792 1669 %110 A3t 1291 i 4$30.% B.047 0.574 £.05
¥4 3.2 102082 1600 10 6254 1351 363 419 0.45% 0.580 4.55
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