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Radiological and Engineering Assessment property SL-050

1.0 EXECUTIVE SUMMARY
n

1.1 Introduction
.

Property SL-050 is a commercial property located at 2575 South 300
West Street and owned by R&W Dalry.

1.2 Evaluation and Recommendation

1.2.1 Residual Radioactive Material Involvement

Outdoor contamination covers the full extent of the
property to an approximate depth of 4 feet.

1.2.2 Recommended Remedial Action Option

The recommended option is to provide complete
decontamination of the property in stages while maintaining
the property owner in business on his own property.

1.2.3 Estimated Costs

The estimated cost of the recommended option is
$4,926.000.00.

9

9
0223F - 1/25/84 -2-

,



,

eN adiolomical - ' *==1- rine Assessment - A _; -tv SL-050
,,)

+

2.0 ENGINEERING FIELD SUEVEY

2.1 Proserty Description
.

2.1.1 Property Use and Occupancy

Property 3L-050 is a commercial property located at 2575
South 300 West St. and owned by E & W Detry. The map in
Figure 2.1 illustrates the property's vicinity location.

2.1.2 Legal Description

The legal description as recorded with the Salt Lake County
Recorder's Office in Deed Book No. 1897, Page 238 and Deed
Book 5250 Page 1480 follows:

Beginning at a point South 0* 04' 30" East 307.75 feet and
North 89* 45' 10" East 242.35 feet from the Northwest
corner of Lot 3, Block 39. Ten Acre Plat "A", Big Field
survey and running thence North 0* 14' 50" West 172.86
feet, thence North 89* 45' 10" East 252.0 feet, thence
South 0* 14' 50" East 172.86 feet, thence south 89* 45' 10"
West 252.0 feet to the point of beginning.

O Together with a right of way for ingress and egress over
and across the following described property:

Beginning at a point on the East line of Second West
Street, said point being South 0* 04' 30" East 288.75 feet

from the Nor.thwest corner of Lot 3. Block 39. Ten Acre Plat
"A", Big Field Survey and running thsnee North 89* 45' 10 "
East 242.29 feet, thence south 0* 14' 50" East 15 feet,
thence South 89* 45' 10" West 242.34 feet, thence North O'
04' 30" We'st 15 feet to the point of beginning.

Parcel A

Beginning at a point South 0* 04' 30" gast 307.75 feet and
North 89*45'10" East 524.35 feet f60m the Northwest corner
of Lot 3, Block 39. Ten Acre Plat "A", Big Field Survey and
running thence North 0*14'50" West 173.86 feet, thence
North 89*45'10" East 60.00 feet; thence south 0*14'50" East
173.86 feet; thence South 89*45'10" West 60.0 feet to the
point of beginning.

O
0223F - 7/25/84 -3-
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parcel C

toginning at a point South 0*04'30" East 134.89 foot and !
Worth 89*45'10" East 332.15 feet'from the Northwest corner of
Lot 3. Block 3. Block 39. Ten Acre plat "A", BLE Fleid Survey ,''

and running thence North 0*14'50" West 10.20 feett thence
|

North 89*45'10" East 159.80 feett thence South 0*14'50: East j'
9.20 feet; thence North 89*45'10" East 31.98 feats thence

.

South 0*14'50" East 1.00 feet; thence South 89*45'10" West
f191.78 feet to the point of beginning. '

2.1.3 Bordering propertLes I
i

'

The lot is zoned for ILght industrial use. It is located in i

a conumereist area less than one mile northeast of the old i

Vitro mL11 tallings site. The property is bounded on the I
north, east, south, and on the west by cosenercial '

properties. A rLght-of-way allows access to 300 West Street.
f

j 2.2 Existina Facilities and Structures
!

1 2.2.1 Structures
|

=

O There are three principal structures on the property. The *

buildings are designated as the offlee and manufacturing ibuilding, the freezer and storage bullding, and the dairy;

garage butiding.
,

F

!.

The offlee and manufacturina butidina is located at the
center of the property. It is a two-story concrete block i

building. The building contains manufacturing facilities for
Lee cream production, related mechanical equipment areas,,

;

j offlee areas, a small cooler and freeser, and storage rooms. '

,

The freeser and storane build 1BE is located at the east side
of the property. It is a concrete block building with

!

concrete slab floors. The butiding Ln internally divided by
; a concrete blockwell into two parts. The north side is a
i freeser whleh operates at minus 20 do.trens F. It has a
| proteettve foundation and slab whleh includes ventilation and

.

insulation to prevent the foundatLon subgra'.e from freenins
; and heaving. The south side is a dry storate 3rea, whleh Le

constructed on a ventL1sted concrete slab, with future
; provision for upgrading it as a freezer. The southeast

t

,

; corner of the building contains a malntenance s.en for j
i servleing dairy trucks and equipment. '

i

O.

;
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!K) The dairy maragg is located at the south side of the_

property. It is a metal frame bulldlns with a concrete
slab. The north waL1 is concrete block and the south well ls
wood siding. This bullding is outside of the contaalnated
area.,

An overhead refrigerated conveyor is located at the north
side of the property. It connects the office and
manufacturing building to the freezer buLlding.

The entire yard area is surfaced wLth elther asphalt or
concrete, as shown on the Site Plan, Figure 4.1.

2.2.2 UtLLLtles
|

Utilities are serviced to the property as follows:
,

;

Electric Power - From Worth and South Property Lines
,

Telephone - Overhead from pole LLne north of dairy garage*

Water - From 300 West Street
cas - From 300 West Street *

Sewer - To 300 West Street

Research of the utL1LLies for whis property included tield,

(s],/ surveys, pubtle records, and former construction drawings.
ULL1Lttes are shown on Figure 4 .1. Some of these utL11tles
may be in use, abandoned in place, or removed.!

i

.

2.2.3 Site Plan and Survey Data
|

| See Figure 4.1 for a site plan of the property. Property
photos are presented in Figures 2.2 and 2.3. Property survey
data is shown in Table 2.1.,

!

1

i

f
| % -)
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I V TABLE 2.1

COIRERCIAL/IusTITUTIONAL

PROPERTLSURVELDATA

SEBRAI.1
Facility Name R & W Dairy

Address _2575 South 300 West street
I owner: R & W Dalry

j Occupancy: Employees / Occupants (Full TLee): lli

Reployees/ Occupants (Fart Time):
Remarket 18 Employees Workina on Proserty Fulltime

P - % r of Truck DrLvers la Unknown
|

|
FROFERTY DESCRIPTION:

structures (Identify) Office and Manufacturina nulldina
SQ FT Levels 2

,

I construction Type Concrete Block

Foundation Elevated Concrete slab Over_harth Fill

|
Remarks

,

| Structures (IdentLfy) Freeser and storate Buildina

| SQ FT Levels 1

: Construction Type _ Concrete Block

i Foundation Concrete slab - Insulated

Remarks: Third buildina is Metal Frame _04tagt.ylih Concrete Blab on Grade

O
0223F - 7/25/84 -6-
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' ''# TABLE 2.1 )
i

COMMERCIAL / INSTITUTIONAL

PROPERTY SURVEY DATE

Facility Name: R & W Dairy

PROPERTY DESCRIPTION:

Driveway / Access: Concrete: Asphalt: X Gravel:

Remarks:

Sidewalks: Concrete: Asphalt:

Remarks: None

Fcnces: Chain link North Side Mesh Wood

Remarks: _,

Grounds: Lawn None

'

Trees None

Shrubs None

Grading Flct

Soil Type,

Remarks All Yard Area is Either Asphalt or Cottereto

i

'

.

> -s

,
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'U TABLE 2.1

COMMERCIAL / INSTITUTIONAL

PROPERTY SURVEY DATA

Facility Name: R & W Dairy

UTILITIES: Heating: Gas X Electric X Oil

Hot Water Other

Remarks:

Air Conditioning: Elec. Heating Pump Gas

Evap. Cooler Other

Remarks:
.

Electric Line Location: From North and South Property Lines

Gas Line Location: From 300 West Street
f
( Water Line Location: From 300 West Street

,

Sewer Line Location: To 300 West Street

Telephone Line Location: From Pole Line North of Garage

BUILDING CODES AND ZONING: .

Building Code: UBC X BOCA

Remarks:

Zoning Jurisdiction: Salt Lake

Present Facility Zoning: Light Industrial

.

!
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\j

3.0 RADIOLOGICAL SURVEY AND ASSESSMENT _

The contaminated area identified in the inclusion survey (Results of the
Radiological Survey at Property SL-050, ORNL, July 1983) has previously been*

surveyed by Ford Bacon & Davis, Inc. (FB&D). Chapter 3 of this preliminary
Radiological and Engineering Assessment is attached as Appendix A of this
document. The present assessment provides a re-interpretation of the FB&D
and ORNL gamma radiation data in and near Buildings C and D, identified as
the office and manufacturing building and the freezer and storage building,
respectively. No new gamma survey. data were collected for this assessment.
Additional borehole information has been collected in the dairy access
right-of-way area and along the south side of Building C. These data have
confirmed the recommendations found in the FB&D preliminary REA.

3.1 Gamma Exposure Rate Survey

3.1.1 Survey Method

The outdoor and indoor contaminated areas identified in the
inclusion survey (Radiological Survey at Salt Lake City
Site, Vicinity Property SL-050, ORNL, July 1983) were
surveyed in accordance with the methods described by Ford,
Bacon & Davis (see Appendix A).

h 3.1.2 Survey Results
V.

Outdoor surface gamma readings on the property, as shown in
Appendix A, range from 9 to 160 micro R/hr (Table 3.1).
This may be compared with the background for the Salt Lake
City site of about 10 micro R/hr.

Surface gamma readings inside Building C range from 5.4 to
70 micro R/hr and inside Building D from 7.6 to 44 micro
R/hr. The locations of these measurements are found on the
drawings included with the basic data found in Appendix A.

3.2 Borehole Surveys

'

3.2.1 Survey Method

A gasoline-powered auger was used to drill 4-inch diameter
holes in the access road to the dairy area. The holes were
surveyed in compliance with the RAC UMTRA Procedure 018.

3.2.2 Survey Results

| Contamination was found in 4 of the 5 outdoor holes. The
j location and depth of the contamination is described in
! Table 3.1.

|
0223F - 7/25/84 -9-
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fg Radiological and Enxineerinz Assessment: Property SL-050 !
V

3.3 Radon / Radon Daughter Surveys

No new radon / radon daughter surveys were performed inside buildings
during the present surve .

3.4 Extent of Contamination

The entire area of SL-050 is contaminated. Figure 3.1 shows the
estimated depth of contamination in various areas. In this figure,
borehole locations marked "0R_" were drilled by ORNL; "FB__" were by
FB&D; and "SL-050 _" were by MK/CNSI.

O

,

|

O
,
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%
Table 3.1

BOREHOLE SURVEY
Property SL-050

.

HOLE CONTAMINATION DEPTH-

1 0-30"
5

2 0-42"'

3 0-42"
,

i

4 0-42"

5 None4

:

!

i
>

1

!O
4

i
J

s

i

i

i
!

I

i

|

|

O
,
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Ra61olomical and Engineerinz Assessment: Property SL-050

Os1

4.0. ENGINEERING ASSESSMENT

'

Engineering options were formulated and evaluated based on the radiological
and engineering assessment for this property. * Factors forming the bacis of
the evaluation aere: The extent and location of the contamination, i

,

construction costs, and required demolition and constructibility for the
various options. Results of the evaluation are detailed below.

I
1 !

4.1 Evaluation of Options '

4.1.1 Options

Five options-were evaluated for, vicinity property SL-050.:

Option 1 - No action should be taken for property SL-050.
Since the property has been designated for remedial action
by law, this option is not considered as an acceptable !

'
alternative.

Option 2 - Purchase the Dairy, including property,
structures, equipment and truck fleet. See Figure 4.1,
Site Plan, for the laycut of the property. Auction all
process and mechanical equipment as well as truck fleet.

Demolish all existing structures on the property, except;

O, the Dairy garage. Excavate and remove all foundation
concrete and floor slabs. Remove all asphalt and concrete,

surfacing in yard areas. Excavate all contaminated soil ona

the property. Plug and terminate all underground '

'

utilities, or remove to property line if contaminated.,

Fill, compact and grade the entire property with clean
backfill, thus restoring ,the property as a lot with one,

j large garage on the site. Sell the property.
1
''

Option 3 - See Figure 4.2 for the conceptual layout of this
option. Partially decontaminate the property. This
includes exterior decontamination and construction of a new
office building at the east end of the existing Dairy

; garage.
!
2 Remove all asphalt and concrete surfacing in yard areas.

Excavate all contaminated soil in yard areas. Fill,
* compact and grade with clean backfill. Replace asphalt and

concrete per original limits. Remove 40 feet from the east
;

and of the Dairy garage. Construct a single story concrete ~

block building (40' x 50') for office use adjacent to the
Dairy garage. Upgrade existing ventilation systems to
reduce radon sac concentrations in the manufacturing
building.

O ,
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i (/
- This option does not accomplish full compliance with
current EPA regulations. There are approximately 18 full
time exployees working in the Dairy complex. This includes
seasonal employment fluctuations, but does not include

employed drivers who do not normally work on the premises.
. Of the 18 employees, 11 work.in the manufacturing area, 5
'

in the office and 2.in the freezer. This option would
relocate 5 employees to a decontaminated work area. Eleven
employees would continue to work in the manufacturing area
at reduced radon gas concentrations. Two employees would
continue to work in the existing freezer.

Since only partial contamination is accomplished, this
option is not acceptable to the property owner.

Option 4 - Partially decontaminate the property. This
option is similar to option 3, but also includes
decontamination of the freezer and storage building.

i Remove all asphalt and concrete surfacing in yard areas.
Excavate all contaminated soil in yard areas. Fill,
compact and grade with clean backfill. Replace asphn'' and

; concrete per original limits. Construct a (40' x 50'.
single story concrete block building for office use at the
east end of the existing Dairy garage. Decontaminate the

' . freezer and storage building in two phases, and reverse.

their positions. Excavate storage area slab and
contaminated soil, then replace with insulated / ventilated
foundatica and slab. Relocate loading dock. Transfer

} refrigeration equipment to new freezer area and relocate
refrigerated conveyor. Excavate original freezer
foundation and contaminated soil, then replace with a,

ventilated concrete slab, thus converting it to a storage
area capable of being converted to a freezer in the

1 future. Upgrade existing ventilation syster.s to reduce
: radon gas concentrations in the manufacturing building,
i

This option does not accomplish full compliance with
'

current EPA Regulations. This option would relocate 5
employees to a decontaminated area. The two employees in
the freezer would be working in a decontaminated area,
also. Eleven employees would continue to work in the,

manufacturing area at reduced radon gas concentrations.

; Since only partial contamination is accomplished, this
! option is not acceptable to the property owner.

|O
| . 0223F - 7/25/84 -13-
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(T Radiological and Entineerinz Assessment: Property SL-050y,

option 5 - See Figure 4.3 for a conceptual layout of this
option. This option provides complete decontamination of
the property in stages, while maintaining the property
owner in business and on his own property. Remove all
asphalt and concrete surfac.ing in yard areas. Remove the
east end of the Dairy garage building. Excavate all
contaminated soil in yard areas then fill, compact, grade
with clean backfill, and then replace asphalt and
concrete. Construct a new two-story concrete block
building in the area couth of the freezer and storage
building. The new building will replace the existing
office and manufacturing building. Relocate the office
equipment and move the inventory from the storage building
into the new storage building. Decontaminate the freezer
and storage building in two phases, reversing their
positions. Excavate storage area slab and contaminated
soil, then replace with insulated / ventilated foundation and
slab. Excavate original freezer foundation and
contaminated soil, then replace with a ventilated
foundation and slab, thus converting it to storage area.
Relocate loading dock. Transfer refrigeration equipment to
new freezer area. Relocate refrigerated conveyor
temporarily. The relocated conveyor will be utilized

temporarily until the new manufacturing building is ready
O for production work. At that time, the conveyor will be

removed permanently.

Re-route underground well piping from existing location to
new building. Move storage inventory from new building to
new storage area. Move manufacturing equipment to new
building. Provide additional equipment and materials as
required to establish the new facility. Demolish the
existing office and manufacturing building. Excavate and
remove all foundation concrete and floor slabs. Excavate
all contaminated soil, fill, compact, grade with clean
backfill and asphalt.

4.1.2 Other Considerations

Consideration was given to the possibility of phased
decontamination of the office and manufacturing building.
Possible scenarios included room by room excavation and
decontamination while shifting and relocating process
equipment within the building or within temporary adjacent
buildings. These scenarios were abandoned as feasible
options. The existing ties between mechanical, electrical,
and process equipment including tanks and cooler rooms are
such that the manufacturing operation must be considered as
a unit, and cannot be shifted as components without

-g significant disruptions to normal business activities.

%.)
|
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V

Consideration was given to the use of an adjacent property
for permanent relocation of the Dairy. The Dairy owners
identified potential use of the structures on an adjacent
property during an interview.' These scenarios were not
included in this report, because the scope of work
represented an expansion of building sizes and was beyond
the purpose of this. report.

.

4.1.3 Costs

Estimated costs for the options are detailed in Tables 4.1
thru 4.4. Costs include labor, material, equipment,
supplies, excavation, removal, restoration, insurance,
subcontractors overhead and profit, and contingency. All
costs are listed in 1984 dollars.

The following is a summary of the costs:

Option Cost

2 5,165,000
3 363,000
4 1,383,000
5 4,926,000

The purchase cost of the Dairy (Option 2) utilizes a rough
value of $5 million. This is consistent with the value in
a preliminary REA ($4.8 million), as well as the value
suggested by the Dairy owners in an interview. An
appraisal by the Utah Department of Transportation values
the Dairy at approximately $2.6 million. The value of $5
million is used in this report to represent the " worst
case" cost. Alternately, if the cost of $2.6 million were.

used, then the cost of Option 2 may be reduced by the
difference between the two valuations.

'

4.2 Recommendation

The recommended remedial action for this property is option 5. This
option provides complete decontamination of the property in stages,
while maintaining the property owner in business and on his own
property.

Options 3 and 4 are less costly, although they do not accomplish full
compliance with current EPA regulations. Consideration should be given
to health effects, potential use of supplemental standards and waivers
when evaluating these options. .

Option 2 is difficult to evaluate at this time because of the
(w discrepancy between purchase costs as identified by the owner and as

; g_,, appraised by the Utah. Department of Transportation. Discussions should
i commence between DOE and the owners prior to evaluation of the total
'

cost of this option.

0223F - 7/25/84 -15-
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C/
TABLE 4.1

OPTION 2 COSTS

Activity Unit Price Ouantity Estimated Cost

Interior Office & Manufacturing
Building Demolition:

Reinf Cone Slab 3.00 12,000 sf $ 36,000
Reinf Conc Ftg 245.00 180 cy 44,100
Cone Block Bldg 1.45 12,000 sf 17,400
Excavation 3.40 2,670 cy 9,078

Interior Freezer & Storage
Building Demolition:

Reinf Cone Slab 3.00 17,700 sf 53,100
Reinf Cone Floor /Ftg 245.00 890 cy 218,050
Cone Block Bldg 1.45 17,7CO sf 25,665
Excavation 3.40 2,260 cy 7,684

Removal & Storage of Equipment:

Interior Buildings 30,974.00 LS 30,974
Site Work - Conveyor 4,309.00 LS 4,309

Site Demolition:

Excavation
'

3,40 4,410 cy 14,994
Fence 2.75 150 if 413
Asphalt 0.20 2,345 sy 469
Concrete Swale 3.00 9,850 sf 29,550
Pipe 2.20 300 if 660

Restoration:

Backfill 7.20 10,055 cy 72,396
Concrete Swale 3.50 880 sf 3,080
Seed & Mulch 0.40 11,860 sy 4,744

Total Direct Demolition & Restoration Costs $572,666
Overhead & Profit (20%) 114.534 ;

Subtotal 687,200

Business Buy-Out $5,000,000
Truck Fleet Salvage Value (757,000)
Land Value (186,000)

f''s Plant Equipment Value (440.000)'( ,) Subtotal Costs 4,304,200
'

Contingency (20%) 860.800

Total Costs $5,165,000 I
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TABLE 4.2
OPTION 3 COSTS

Activity Unit Price Ouantity Estimated Cost

Interior Dairy Carage
Building Demolition:

Metal Framed 31ds (east end) 1.45 2,000 sf $ 2,900
Reinf Cone Slab 3.00 2,000 sf 6,000

t

Site Demolition:

Asphalt 0.20 2,345 sy 469
; Concrete Slabs 3.00' 9,850 sf 29,550
i Excavation 3.40 4,410 cy 14,994

Fence 2.75 150 if 413
Retain & Protect Utilities 2.20 300 if 660

New Office Building:

i ) New Cone Block Bldg 23.80 2,000 sf 47,600
s./ Concrete Slab 3.85 2,000 sf 7,700

*

Concrete Footing 280.00 30 cy 8,400
Move in Office Equip 1,600.00 LS 1,600'

Partition Walls 1.85 1,000 sf 1,850
Electrical 8,788.00 LS 8,788
Mechanical (HVAC) 10,023.00 LS 10,023
Plumbing 15,088.00 LS 15,088

Site Restoration:

Asphalt 6.00 2,345 sy 14,070
Concrete slabs 3.85 9,850 sf 37,923
Fence 8.20 150 if 1,230
Backfill 7.20 3,840 cy 27,648
Structural Backfill 12.40 570 cy 7,068

Upgrading Ventilation System:

Manufacturing Bldg -

(HVAC/ Elect.) 8,096.00 LS 8,096

Total Direct Costs $252,070
Overhead & Profit (20%) 50.430 )'

Subtotal Costs 302,500 {Contingency (20%) 60.500 !O'

$363,000 |

0223F - 7/25/84 -17-
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TABLE 4.3
OPTION 4 COSTS

.

Activity Unit Price Ouantity Estimated Cost

Interior Dairy Garage
Building Demolition;

i

Metal Framed Blds (east end) 1.45 2,000 sf $ 2,900
Reinf Cone Slab 3.00 2,000 sf 6,000

Interior Freezer & Storage
Building Decontamination:

Excavation 8.30 2,295 cy 19,049
Concrete Slab 3.00 26,450 sf 79,350
Retain A Protect Until 2.20 600 if 1,120
Remov & Stor Equip /Inv 5,301.00 LS 5,301

Site Demolition & Decontamination:

O- Asphalt 0.20 2,345 sy 469
Concrete Slabs 3.00 9,850 sf 29,550
Excavation 3.40 4,410 cy 14,994
Fence 2.75 150 if 413

'

Retain & Protect Utilities 2.20 300 if 660

Subtotal Demolition $160,006

Storage & Freezer Restoration:

Backfill Bids 7.20 1,965 cy 14,148
Backfill-Dock 26.40 20 cy 528#
Structural Backfill 12.40 325 cy 4,030

.'

Ventilated Storage Slab 14.20 8,950 sf 127,090
Freezer Insul/ Vent Slab 30.80 8,450 sf 260,260
Concrete Footings-Dock 280.00 50 cy 14,000
Partitions 5,050.00 LS 5,050
Replacing Equip /Inv 7,701.00 LS 7,701
Refrigeration
Equip / Mech 118,578.00 LS 118,578 ;
Electrical 51,860.00 LS 51,860

New Office Building:

New Cone Block Blds 23.80 2,000 sf 47,600
r"'s Concrete Slab 3.85 2,000 sf 7,700'

( ,) Concrete Footing 280.00 30 cy 8,400
Nove in Office Equip 1,600.00 LS 1,600

0223F - 7/25/84 -18-
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Ns
TABLE 4.3 - Cont'd.

Option 4 Costs

Activity Unit Price Ouantity' Estimated Cost

Office Building Restoration: (continued)

Partition Walls 1.85 1,000 sf 1,850
21ectrical 8,788.00 LS 8.788
Mechanical (HVAC) 10,023.00 LS 10,023
Plumbing 15,088.00 LS 15,088

S*.te Restoration: r

Asphalt 6.00 2,345 sy 14,070
Concrete Slabs 3.85 9,850 sf 37,923
Fence 8.20 150 if 1,230
Backfill 7.20 3,840 cy 27,648
Structural Backfill 12.40 570 cy 7,068

Upgrading Ventilation System:

Manufacturing Bids.
HVAC/ Elect. 8,096.00 LS 8.096

'

Subtotal Restoration 800.329

'

Total Direct Costs $ 960,335
Overhead & Profit (20% 192,065

; Subtotal Costs 1,152,400
' Contingency (20%) 230.600

$1,383,000

.

O:

0223F - 7/25/84 -19-

*
_ _ _ _ . . _ . _ _ __ _ ___ .. - _ _ , . . _ , _ _ - _ . - _ _ . . , - _ _ _ _ _ _ _ . _ _ _ . . _ _ _ _ _ _ -



, - _ . . _
_ - . _ _ _ - _ . . _ _ _ . _ . _ . - . - . _ . _ _ _ _.._ _ _,___ _ _ . _ _..

, y

a

f

. Radiolomical and Enmineerinz Assessment: Property SL-050 *

TABLE 4.4
OPTION 5 COSTS

.

I

Activity Unit Price Ouantity Estimated Cost
i

5
Interior Dairy Garage,

Building Demolition:

Metal Framed Bids (east end) 1.45 4,500 sf $ 6,525
i Reinf Cone Slab 3.00 4,500 sf 13,500

conc Fnd 245.00 60 cy 14,700

i Interior Freezer & Storage
Building Decontamination:

) Excavation 8.30 2,295 cy 19,049
Concrete slab 3.00 26,450 sf 79,350

i Foundations 245.00 325.cy 79,625'

Retain & Protect Until 2.20 600 if 1,320
'

1 concrete Dock 245.00 50 cy 12,250
Remov & Stor Equip /Inv 5,301.00 LS 5,301-

} Demolition of Office &
: Manufacturing Building:
i

'

Concrete Block Bids 1.45 12,000 sf 17,400
! Concrete Slab 3.00 12,000 sf 36,000

,

'
' Excavation 3.40 2,670 cy 9,078
j Concrete Fnds 245.00 180 cy 44,100
:

Site Demolition and Decontamination:

1 Asphalt 0.20 2,345 sy 469
Concrete slabs 3.00 9,850 sf 29,550

; Excavation 3.40 4.410 cy 14,994
3 Fence 2.75 150 if 413
I Conveyor 2,901.00 LS 2,901

Retain & Protect Utilities 2.20 300 if 660

Subtotal Demolition $387,185

0
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*'\__/
Table 4.4 - Cont'd. ,

Option 5 Costs

Activity Unit Price Ouantity' Estimated Cost

Storage & Freezer Restoration:
Backfill _ Bldg 7.20 1,965 cy 14,148
Backfill-Dock 26.40 20 cy 528
Structural Backfill 12.40 325 cy 4,030
Ventilated Storage Slab 14.20 8,950 sf 127,090
Freezer Insul/ Vent Slab 30.80 8,450 sf 260,260
Concrete Footings-Dock 280.00 50 cy 14,000
Partitions 5,050.00 LS 5,050
Replacing Equip /Inv 7,701.00 LS 7,701

i

New Office & Manufacturing Building: '

New Conc Block Blds 23.80 14,450 sf 343,910-

Concrete Footings 280.00 180 cy 50,400 ,

Cooler Insu/ Vent Slab 30.80 2,550 sf 78,540
CMU Walls 3.20 3,300 sf 10,560<

Raised Floor System 13.00 5,100 sf 66,300
Office Partitions 1.85 2,600 sf 4,810_

,

Mezzanine 23.80 4,000 sf 95,200()1 Electrical -
Freezer / Storage 46,600.00 LS 46,600
office 7,320.00 LC 7,320
Main Service 50,612.00 LS 50,612;

- Motors / Controls /
! Cabinets 11,302.00 LS 11,302

Lights / Misc. 30,708.00 LS 30,708
Conduits / Cable 67,574.00 LS 67,574
Salvage 12,090.00 LS 12,090

Mechanical -
)'

HVAC 21,880.00 LS 21,880

Utilities 38,609.00 LS 38,609

i Plumbing 9,286.00 LS 9,236
Freezer / Storage
reversal 120,893.00 LS 120,8934

i Process Equip. 1,243,087.00 LS 1,243,087
|' Process Piping 188,756.00 LS 188,756
,

Site Restoration:
,

Asphalt 6.00 2,400 sy 14,400
j Concrete Slabs 3.85 7,600 sf 29,260
! Fence 8.20 150 if 1,230
! Concrete Swale 3.50 880 sf 3,080

Backfill 7.20 6,910 cy 49,752

;O- Structural Backfill 12.40 400 cy 4,960

Subtotal Restoration 3,033,926 j

i
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f Radiolonical and Enmineerinz Assessment: Property SL-050D}
'

Table 4.4 - Cont'd.
Option 5 Costs

Activity Unit Price Ouantity Estimated Cost
!

Total Direct Costs $3,421,111
Overhead & Profit (20%) 684.189

Subtotal Costs 4,105,300
Contingency (20%) 820.700 ,

$4,926,000 i
|
4

s

O
;

: ,

4

i

3

1:

!
1

1
T

O.
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CHAPTER 3

RADIOLOGICAL SURVEY
I

-

.

3.1 INTRODUCTION

Several types of radiological data were collected to
- determine the extent of contamination from uranium mil' tailings

at the R & W Dairy and White Trucks Properties. O RidgeNational Laboratory (ORNL) performed most of the m asu ments,3
while FBDU performed additional measurements for 1 a 'on of
the ORNL results and for further delineation th e et of

,

contamination. - Radiological surveys perform d hi c ude g Jaa
-

exposure measurements, soil and air sampling n byre le mma
loggings. The survey data, summarized re u ts an es i. mated
extent of contamination are given in this c a t r.

3.2 GAMMA EXPOSURE SURVEY

3.2.1 R& W Dairy Co. Property

The Environmental Protectio A c Pe has established
an Interim Environmental Pro S an for Uranium Mill
Tailings in 40 CFR 192.12 f 0 h b ve background (this'

value applies to interior ae o. ly n the Salt Lake City
area, background
UR/hr. -

extern <l ga ma ra a 'on is approximately 8
*

The gamma expo s vey pe ormed by ORNL on the R & W
Dairy property wa sed on a 50-ft grid outdoors. Indoors,
measurements wer t ke on va ious grid sizes. The NaI scin-
tillometers (m' ro .e rs) ilized for the survey were cross
calibrated wi a s rized ion chamber detector. Results ofthe ORNL outd r su v re shown in Figure 3-1 and summarized
in Table 3 '. E U cted a surface and 1 m gamma exposure

} survey t a s an ' verified the ORNL results. The FB&DUt measurem n ae h n in Figure 3-2. The gridpoint values at"
lm e r ranged from 9 to 110 pR/hr and averaged 28p R/ bu 'm s the Salt Lake background). At the ground} sur c e 'a cint values ranged from 9 to - 200 p R/hr with an'

- avera,e 4 u- hr (or approximately 4 to 5 times the Salt Lake
backgro n Results of the ORNL indoor survey at R& W Dairy

) are shod Figures 3-3 and 3-4, and summarized in Table8
_ 3 -1 A .

i In Building C, gamma exposure measurements are within the
i EPA Interim Standards value of 20 pR/hr above background in-

rooms 1, 2, 4 and 7, while all other rooms had various readingsI above the EPA guideline. Gamma readings obtained at grid points
| are shown in Figure 3-3. The maximum reading was 100 p R/hr in/7 room 6. This reading was obtained within a grid block and doesi '

not appear in Figure 3-3.

_

3-1,
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In Building D, most gamma exposure measurements were below
EPA guidelines as shown in Figure 3-4. The highest reading was

r 120 PR/hr in the greasepit of the garage section. This reading
- | was obtained within a grid block and does not appear in Figure~

3-3. The average waist level reading in Building D was 18
pR/hr.,.

3.2.2 White Trucks Procerty

The gamma exposure survey performed by ORNL on e White
Truck property was based on a 50-ft grid outdoor Indoors,.

measurements were taken at random locations. The N I c'ntillo-
meters (micro-R meters) utilized for the sur w e cross
calibrated with a pressurized ion chamber.

Results of the ORNL outdoor gamma s c Nre how in
Figure 3-1 and summarized in Table 3-18. le g1 'nt alues
at 1 m above the ground surface ranged fr m 6 *o 0 .hr and
averaged 35 pR/hr. At the ground surf le 'd t values

*

ranged from 6 to 180 pR/hr with an av a 4 UR/hr (or
I approximately 5 to 6 times the S 1 e C ty ackground).

~

Results of the ORNL indoor im su ve, at the White Truck
property are shown in Figures - a 6 nd summarized in,

| Table 3-1B. In Building A, int ho - ibited 1 m gamma'

exposure readings of 20 t 5 L r w't the average being
31 UR/hr (or approximatel o 4 ime the Salt Lake City9 background). The sales offi e in 'i ng A showed 1 m gamma! exposure measurements rn 'ng o .. t 12 ER/hr and averaging 9
pR/hr. Although the e rela i ly low readings, the sales

!-
office is expected - ve lie the mone of contamination. The
low readings can b e pla' e by the 1 m difference in elevation
between the rai ed of# ice f oor and the outside ground. InBuilding B, th s v' e gar had 1 m gamma exposure readings

. ranging from t /hr and averaging 20 PR/hr. The parts
room of this ild1 a ed from 9 to 16 p R/hr with an averageof 12 pR/ T m ffice complex averaged 10 pR/hr at

-

the flo fa e, vated gamma readings imply that
Buildin oe le the zone of contamination. "

both

F& 1 ained " delta" measurements outdoors at theR 1 D i n ite Trucks properties. A NaI(Tl) scintillo-mete w s 1 oned with it unshielded and toward the ground.
Two re d s were obtained, with and without a 0.5-in.-thick
lead shi ld 'nterposed between the detector and the ground. The

. differenc etween the two sets of readings, called " delta", is
also displayed in Figure 3-7. The relative values of the delta

| measurements are of utility in establishing the lateral extent,

! of contamination in the basement area.
..

.

i - 3.3 BOREHOLE SURVEY
h

| |
-J

3.3.1 R& U Dairy Co. Property

! On the R & W Dairy property, ORNL augered and sampled 31

3-2
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boreholes, while FB&DU augered 10 boreholes. All borehole
locations are shown on Figure 3-8, and the borehole sample
data are listed in Tables 3-2A and 3-28. Results from the 13

-

boreholes indicate that contamination exists to an average depth
of 4 ft outdoors. In Building C, where three boreholes were

i,
augered, only one hole was able to penetrate down 6.5 ft to the
bottom of the contaminated zone. The extra depth of contamina-

I tion is accounted for by the fact ' that Building C is elevated
approximately 2.5 ft above the surrounding ground 1 'e l . Inr Building D, only 2 boreholes could be augered and l' in the

f south section of the building, due to a permaseal ro lining
underneath the freezer section. The two holes e ed in
Building D indicate contamination down to a d th of ft.

,

.

I

3.3.2 White Trucks Property

On the White Trucks property, ORNL ad F a ugered
13 boreholes. All borehole locations h en o p re 3-8,and the borehole sample data are liste 1 e - A and 3-3B.

'Of the 25 boreholes augered outdoors h e th o e ntaminationvaries from less than 2 ft to 4.5 vi an aver e being about
4 ft. In Building A, one borehol w s au er d in the paint shop

. area, which exhibited contaminat*on - ep h of 4.5 ft. No
boreholes were augered in th 1 s o fi ection due to the
4-ft space under the floor 'lc' 3 boreholes were,

augered in the service ga. g a ea, wh'ch averaged 4 ft in9 depth to the bottom of he c tanin i layer. So as not to
| interrupt ongoing busi >s bom eh'' s were not augered in the,

office area of Buildi B

3.4 RADON / RADON D ER O. ENTRATIONS

3.4.1 R & W Da4r op

In Buildi g don daughter concentrations were above,

EPA guide a ce i Table 3-4A. Five instantaneous radon,

! measurem n n ing #r m 14 to 36 pCi/1, were made by ORNL.
L Continuo s dn .e urements were made using Wrenn Chambers in'

Buil w ic ( iibited daily averages ranging from 4 to 40..

pC' 1 n e t U measurements made by ORNL using a PERM.

i clo 1 e 't the Wrenn Chamber results.
-

Ra o d<ughter concentrations were made at five locations
! in Buil 'n C. The geometric mean of these measurements'
_ exceeded e 0.015 WL guideline as seen in Table 3-4A. Theaverage of the 5 measurements was 0.08 working levels (WL).

3.4.2 White Trucks Prcperty
,

The results of ONRL radon and radon daughter measurementa
j^ ^ are summarized in Table 3-4B. I'n Building A, instantaneous

samples, continuous monitors (Wrenn Chambers), and integrating
monitors (PERMS) were used to measure radon.

}

3-3
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Radon daughter measurements ranged from 0.32 to 0.42 WL,
which is much greater than the EPA Interim Standard of 0.015 WL.

-

The measurements in Building A in the sales office area were all
taken during the winter months. Decreased ventilation duringthe winter could contribute greatly to the radon and radon
daughter concentrations and therefore the summer months are,

i expected to show much lower concentrations. In Building B, all-

radon measurements were below 3 pCi/1, and the single radon
progeny measurement taken within the service garage as belowthe EPA limit of 0.015 WL. The - fact that the airbo e ce cen-trations of radon and radon daughters were with* g idelinesshould not be interpreted to mean that Buildi 's notcontaminated--it probably reflects more effec ve ven i tionwithin the building.
3.5 EXTENT OF CONTAMINATION

3.5.1 R & W Dairy Co. Property
-

On the R & W Dairy property, co tah' r a io
.

|
u oors coversthe full extent of the property how in igure 3-8 ando

averages approximately 4 ft in e th. I Building C, wherethe floor level is about 2.5 f hg e a the ground level0I

!
outside, the contamination is leved to u end down to about6.5 ft in depth from the o t roughout the wholebuilding. Although Buildin D '

u\fa
t 9 ou - level, contaminationextends d,own to 4 ft.

Although not co ir.ed, the e 's probably some contamina-
,

tion existing underp g. undatio footiags. This is based on| previous experien d t oe other location where uranium mi11' tailings were us ck 'l prior to excavation for footing,s.Whether or no* c .p e de tamination of the footings isi
warranted (w ic w uli require underpinning) depends on the

_ extent of cont mina .

W) b u ks Pro _3rty3.5.2-

f
- Ng '

-

shen in 'l e 3-8, the entire property owned by WhiteTru. is hn er d to be contaminated. Outdoors, contamina-
.

| tio r'e o. ess than 2 ft deep to as deep as 4.5 ft on the- nort at od of the property, averaging approximately 4 ft.In Bui dl the depth of contamination under the paint shop,

! section 's 5 ft. However, this estimate was based on only one'

_ borehole. In Building B, based on 3 boreholes, the averagedepth of contamination was 4 ft under the service area floor.
The main office complex and the parts room are raised about 2.5,

i ft higher than ground level. This additional 2.5 ft plus the'

approximately 2 ft in depth under the ground level yieldsa the total depth of contamination under the partsi office room and maincomplex of about 6.5 ft depth. Also, the foundations"'
surrounding the buildings may be contaminated down to the
footings due to backfilling at the time of construction.

I

<
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TABLE 3-1A

EXTERN AMMA EXPOSURE MEASUREMENTS AT THE R&W DAIRY PROPERTY

.

Range'of Geometric Mean andSurvey Number of Values Standard DeviationTechnique Loc Measurements (UR/hr) Xg:Sg,

External Gamma G i- 24 9-110 21:2Exposure Rate
at 1 m Above Buil
Surface ( p R/hr)

.
188 5-62 11:2

Buildi D 6 7-36 16:2
.

w

4 External Gamma Outdoor Gri 4 9-200 27:2Exposure Rate at
the Surface Building C 6 4-70 11:2

'

(p R/hr)

Building D -44 17:2

Maximum External Outdoor Grid 21 - 0 150:2Gamma Exposure
Measurement at Building C 81 7

. 19:2the Surface
(pR/hr) Building D 17 1 30:2

A
.

,,
. - -

.
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TABLE 3-1B

ORNL EXTERNAL GAMMA EXPOSURE
F ASUREMENTS AT THE WHITE TRUCK PROPERTY

-
-

Number of Standard _ DeviationSurvey Technique L t on Measurements Range of Values Xg:Sg
o A

.

External Gamma v u do ri
Exposure Rate at in 117 6-160 25:2.3
1 m Above Surface
(pR/hr) Bldg 20 7-50 8.6:1.1

Bldg B 39 7-47 19:1.5
.

External Gamma Outdoor Grid
u Exposure Rate at Points 1 6-180 29:2.5
[ the Surface (pR/hr)

Bldg A 2 7-54 8.2:1.2

Bldg B 3 8-59 21:l'.6

Maximum External Outdoor Grid
Gamma Exposure Blocks 87 0- 0 95:2.4
Measurement at the
Surface Within Grid Bldg A 8 4- 63:1.6
Blocks (pR/hr)

Bldg B 97 8 - 20 33:1.6

k'

.v ,

_ _ _ _ _ _ _ _ _ _ _ _ _ . __
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TABLE 3-2A

F FB&DU BOREHOLE GAMMA LOGGING RESULTS
AT THE R & W DAIRY CO. PROPERTY

-

Borehole Depth G a LogDesignatione (ft) pm)

v\,

FB-C 0 485
1 G 393ho

-

2 V 930
3 .0

| 3.5 '84
. 4

FB-D 0 4560
1 25500,

2 40200
3 4100,

| 1650
, 5 1610

~

FB-E 4260
1 18900
2 13300
3 170000
4 3610
.5

1
2820

5
-

!

FB-F 0 5210
1 1 20400

2 '125000
3 22900
4 3810
4.5 2720

FB-L 0 12600
| 1 97600

2 30700
3 3620.

4 2580

( FB-M 0 2720
'

.

1 4460
j 2 1310J~ ^

3 1270
4 1390

|
,

3-7
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TABLE 3-2A (Cont)

i Borehole Depth Gamma LogDesignationa (ft) (cpm)
,

FB-N O 600-
1, 672
2 782
3 40
4 260
5 1 OL

FB-CA 0 300
1 1 0
2 4 00

Asphalt
'

| FB-CB O
1 Uncompacted
2
3
4

FB-CC 1350
1 3480
2 14500
3 22700

'

4 112000
16200

g '
6 3090

,_ 7 2530

FB-DA 0 17800.

| Q 1 . 28900
- v 2 129000

3 15000
| 4 3260:. 4.5 3610

; FB-DB 0 4730
1

-
1 8220
2 26500
3

|
137000

' 4 10400
- 4.5 5330-,

5
*
.

. - - -,

aBorchole locations shown in Figure 3-8.
I
!

|

3-8

j
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TABLE 3-20

f'-
ORNL BORE!! OLE SOIL SAMPLING RESULTS

AT THE R & W DAIRY CO.,PROPERTI

e

Ra-226
Borehole D th ConceAtration

I Designationa N6C /g)
.

OR-6 O,
,

O.9 - 5 40
_

|
OR-7 0 4

,

. 0.7 6
1*4 5.4*

-

.

I OR-8 0 220

2.3 .6 9

OR-9 21,___s

| ) 1. 470
;~

1.' -22 58

f .h .0 10

OR-17 3 - 0.5 110
'

'

3.2 - 3.3

aBorch i in Figure 3-8.

L 'Ny
,

.

.
-

.

an
,8

.-

9

!>

I
--

3-9*

. _ _ _ _ _
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TABLE 3-3A
~

FB&DU BOREHOLE GAMMA LOGGING RESULTS
AT THE WHITE TRUCKS , PROPERTY

T
p

Borehole Depth Ga ma LogDesignationa ( f t) pm)

VFB-A 0
' 1 O 8 0

-,

2 V 820
3

|
5 SW,0

4 670-

4.5 1820
5 3920.

i

FB-B 0
1 4100

, 2 3720
| 1980i *

1280--
s

1070
5 1110i

FB-G 0
1 6130
2 35100
3 148000

13900
-

5 2650
3240

j FB-H 0 3860
1 *42700
2 94700
3 9280!

-
4 2540
5 2290

} FB-I O
'

-

1 7590
2 62100

1 3 264001
3.5 4030'4 3900-

b FB-J O 16100',
1 129000
2 49000I

,

.

3-10
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TABLE 3-3A (Cont)
.

Borehole Depth Gamma Log
Designationa (ft) (cpm)-

3 5290
4- 890

! 5 800

FB-K 0 '4

2
3 03

t 4 0
5 800

'

j FB-L 0
1 12600-

2 97600
3 30700.

| 3620*

2580

FB-M 0 2720
4400

2 1310
3 1270
4 1390

FB-N 600
'

1 672
2 782
3 1140
4 1260
5 1200

0 8080| - s
I 1 14400
-

2 138000
3 57200,

? 4 4930'
5 3240-

FB-BA 0 5260
1 28600

'
2 71800-

3 62900
['s 4 7230

5

|

3-11.
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--' TABLE 3-3A (Cont)

Borehole Depth Gamma Log
;- Designationa (ft) (cpm)
f

FB-BB 0 430
1 00
2 00
3 (70 0

j 4 34
1 5 24 0

-

FB-BC 0
| 1 0I

2 700
3 e5600

h"

4 7510
5 3160

| aBorehole locations shown in

e ~ v
!

!
'

%.

L Q
:

.

\
-

,
.

!

L.))

1
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TABLE 3-38
-

ORNL BOREH21I SOIL SAMPLING RESULTS
AT THE h :TE TRUCKS PROPERTY

.

,

Ra 226
Borehole Death Con n ration

( 'f t ) d g)! Designationa
,

.8
2.5 -

|

OR-2 0 4
1.4 400
2.8 74-

OR-3 0 1.6
1.' 400

1.8 4.5.

9 OR-4 16
1.2 490

| yl.4- 2. 23

OR-5 0 v 18
1. - 1.8 400
8 - 2.2 6.0

. OR-10 0 130
' O.75 97.

N)3 16 - 0 33| ' OR-12 440
f

. .

1.5 480
3.2 - 3.3 41

0 -1 3.16 - 0.33 4.5
'

1.5 22

j OR-14 ') .16 - 0. 3 3 66
- 1.5 390

3.3 - 3.5 3.0
i
* OR-15 0.16 - 0.33 81'

'
2.0 380-

3.1 - 3.3 11 ]
.

',y
|

|

3-13,

!
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'd TABLE 3-3B (Cont)
..

f .'
.

Ra-226

( Borehole Depth Concentration

{. Designationa (ft) (pCi/g)

'
'

j OR-16 0.16 - 0.33 *1
*

2.5 30-

3.4 - 3.6. .3

A
*

aBorehole locations shown in Figure 3-8. nN ~
-

,

| 9
.

|
-

:

;
' l

r

O, o
,

|,

,
.

.

.

'
: - Q

i
i ,

.

't g

I
.

%

.. ..

O'

.

T

3-14
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TABLE 3- 4A

ORNL RADON AND RADON DAUGHTER CONCENTRATION,

{ MEASUREMENTS AT THE R & W DA,IRY CO. PROPERTY

.l Geometric Mean
Number of and tandard

Survey Measure- Range D i tioni Technique Location ments (pCi/1) (pt'/1),

| Instantaneous Bldg C 5 14-36 Q 26h .
Radon Concen- Bldc D v
tration (freezer &

I (pci/1) office) 3 13 2 - .5
! (warehouse) 2 2 6:1.7.

r Continuous Bldg C, ()
{ Radon Concen- Room 5

tration Dec. 1980 4 6- 3 13:1.3
(pCi/1) Jan. 1981 1 1 12:1.4.

Bldc C,

I)5
Hallway B

Dec. 1980 * .4-25 13:1.4
Jan. 1 1 71 4.4-40 15:1.3

(UL) (UL)

v
Nd_C

y
Radon Daughte 5 0.055-0.1 0.000:--
Concentration D1'dsf t
(WL) h'3ee sbej

orfi 2 0.011-0.072 0.028:--
>

$()
'

va e ouse) 1 0.011 *

-s ~

t W
,
'

a
'

,

t-

)

i

3-15,

1

-

6



TABLE 3-4B

ORNL PADON AND RADON DAUGIITER CCNCENTRATION
J MEASUREMENTS AT Tl!E WillTE TRUCKS PROPERTY

.

t Number of ArithmeticMeasurement Measure- Range MeanType Location ments (pCi/l Ci/1)

Instantaneous Bldg A -

Radon Concen- Sales.

Qt tration Office V(pCi/1) (Rm 1) 1 45e

f Bldg B-
Service

*
; Garage 3 3 2.0~.

1
-

Bldg B -
Main

i Officei .6-2.7 2.2

Continuous Bldg A-
Radon Sales
Concentration Office
(pCi/1) (Rm 2 ( > c. 1980) 45-95

S- e
ff ce 28 (Dec 1980) 50-100 84

( m' O (Jan 1981) 17-130 76
I
r

(WL) (WL)p ^
x y

- Rado A-
Dau S4 es

| Con er
\(90)

ffice
trati n (Rm 1) 3 0.32-0.39 0.36

j Sales
:

Office
(Rm 3) 2 0.39-0.42 0.41

i
. Bldg B -

Service ''
.

Garage 1 0.01
.-

__

3-16-

.



.-.xans-ycgrsme- rgas?wyzwetey=g==mmvgsr9ywrc 2w
% $ 9g

? 4 f CO ! O f C -':
v Ia

,t .a : : . .

,m. P : i .
,

[ j N ,! |
:

.|. |
* ^*

x''/ e *

21: - 1, i 1'7 e ; 3:S1f
. : jlii:1 t

.i *= .
.

a :

1 .1 - r,gf:

s a * ! :I *! 4 ^

,

e , - : n ' .:,i i 'm .

, e -t re I s ,.-

'd -

2{* V53 ' 'i
4"i *

[1
- ? A,

* ,

S * |i L5g j|
5 i1

3
m,a

," ,- | . |(l T=.t.i,
- ^ "y " -p, %4%2 Q*+''

''' -
| . I; .

m <>

.T >s+y
7 -

p, i ;m (is.
{ . 3 2 e t s -++++ ; 2 ye yy ap 9g g,

_

.,,

''4 4 4 ( j| g i;, m
_

7 ; j;
,1 ,a,l 1 . v, *'. ,
, , s -.

J zB ! ! a.s si ss e.s x,e , ,': &, .

,

+ + . . . ..t, + .- , , , ,y
,* ' s )-

=2 2 .3 c,
j -

.. . + , -

N m2 !! xB s 2 :, s
'

e
p

-

t33 3 ,3 32 33 0 3kI
y - . ,.. ..

# n., s,
a 5:, e g

"

jj Ef RJ 2) 3,3 g
r*

;, j..
' . . n,,

* r
LA M,-

*R
2+2 3 33 4'

-g 22 2 e-
- + - +

~-
.

., A.., +
. -

- , ,
,. :,, , +. .

,

.

g'
il

e.= ; =3 .2 =; -=- L;a , , - ",

y%
. . , .

..,.

#! #+# *! RE t.? C.R+ * ? ** S
. ,,,

-

3 :I. -A-e .: -... , , .. . .n .- +- ; ; - a e nj. j -f .g
, ,

E
.

/
; e.1 . :

), 8

gf -:/ :: 27 #y s ! a s. g..g -

~.-
,

e ..+ + .e .,

2,- } 3S ^ *:4 2 t

) k4,4 ** r s. +
+ -

, > -[*] 3
s5

b

& 'N
,

e'
EE [

Ag .e e m
%~ Z

~
ne

p. a 'p~ ; nM i _t }$a , g
os. . ,g

f W . I3 j-=

2 o r. a .4 , o,=
., .

y a .= ;g .

- ..
-

..
.. _

< g- u+ .

A2 . n w. . J ,4 nw f*n
e6,e a k. 4,1 *** * "4" ** '' 8+

*}{,
E ,,,3 b *" *

,

5h
[/ e! $ 6

d EQ - =* " ' "- We a n
|- - r -* -- ap m,- e,e e,e ._ ]r

O
_ g ,,

i -

t.. I
Q b

' = s a m a a u .,

A-,
h

,

2,<
4

, %# 6
*

,

h, ,~

4 I tc i U i O *

.-e4
e4

_ ___..._. .-_-- - - - -



Vll.11 [ T T ". $ 5**J D N [ i t_ ' rE_Idi 1' [ **U*'f'.4* I- T *8~? C D'*"*Ii' 9 N #}-~' m 3'
s" - / ;

-

4 f C f U f C

0$ iI* i
*$ A
11 )

,.

n $ ;1 :! i: <
. ia

3, '* * ;l , j#
v c -

;.i.t
| -

EM
"

<

1.* i _.|
,

a n . '

.:.
dz o 3 ;;t e t, ^.

\
$

..,... i e -

a: int: 1 s

~, , 6 y . * =
<

*'

a g ,3r}. |i'g ,o

{ai
~ . . . . . . . . . .._ .. . .. 4' <*

-

.....# '%; ! '
*JU 1 :d

tu....
--

3|
lb5N11-El-d--E3-jf f34| H

'

3. y _ j-;2 ,pa _[4, _Q _ag _u -as _,':g_ c 6 .jg j
'

a ; |34

. g : {1
,, [11{ ,

:!, 4 *' ' 'I! f.E El E3 13 ** n s.3 2,2 23 G H 13 U u * m 24
1

[}} j " ,-
~

jd!!}I|| e
+#,,.

|,12s i1n'
~ '

1 |

I { } Rg :!2 ?
22 ** ! 'I

-

|$ a '
j !! !s 22 i

:': ! '8

il
l ' "

33 f.3 -d ht* -22 -n.:2 -t e
! ||

~

s .! s | | -. 2: = = u
i; i: 1 1
-

.

, g 3 g3
! .: e2 ;*2 ff

|} l | -

-

| s3

||12
9 12 C 12 22 f:

I
-

<

i . a3.e |".7 12: t*2 i'2 :2 U
.

, e '

a t 11
L

-_j) und
1 -

M;os se ~. 12 **9 || | 38
|

'

q ;g g3 e
f;*. f * ** 2* P2 =='!

.
I ![< |$)

.i

12 ;J | |$4
rOf !"* f 2 'T 02 Of2 -* ' i 18 -

|| '
| |

'

~,' o e,
' *

8r 1u n ., n 22
-

|| l' |a t ta r;t u 3 3 r'* a2 ff r2 : 2:P w -op 9 i a| | | as
-i

. I
r | 3 C:3 m R2
4 ;ti :: a2 M e. 2* e. o z -

e' ~ *.
d 4 E*7 U F4% W$2 FI Um ** f.2 22 23
||

0 ,, m a er ,A I m|. | I
y
>
a== 2

j b| ( un|
6'

|
' [.,

t un en a m o<
n . , . ,'e 4

nu|
-

.< nm a a *

I | k
-

i

m|2 d
.

g .,. m g c> 3

"n = -

el N al r.:: g! m 23 r r
I ,

I

; si n = = ,
' m,, jJ -

e. 3
i (/ $,5

.: .i. I'
!I, 4 es .

J | 'JI
|

" *

'c. !!as c: *
s :A *, .-.

*.

A,-- *h:l [
I) } ~

!.
> > a na ,. r., -a -e2 -

*

- n i.t.t I i,
.i * 2 3 f?. J * )++. /[ ..

.

.I e,v m m a e m m n :: r.2 :./ :p g'

e ,,

E**f s2 22 2: as c. es : . \f vn
g.$:.2 : n s. rs u t:'l

,

o /4r| v it
T M -* M -*#P**? t -*ff " 2 - t*f

=

:U,Y'(''')}7t'2 Of2 * 11 :.t it :: :: II,i: :? '

)/ 1n n as et, -,
.

_ . .
G i j d 41 &18'A uct *

I', 84 I CD 6 y [ g
.id

. _ _ _ . . _ . _ _ _ - . - - _ - - _ _ - - - - - - - - - - - - - - - - - ~ ~ ~ ~ ~ ~ ~ ~



- . - - _ . .- - ___ - - _ - - _

s

| n- . ._ = = -- ,.urem - w en-* *- r w--~=ar -= v m - a- s- ' - w m e 2-
.__ . . - . .

- ~.we :r' r
.,

*_ _ _ _ _ _ _

_. 1 . ,,_m._m.___,._~...,
. f,

-

. ,

2
_

. _ . --_ , , .. . . . _ _ .3..,e - - - - - - - . - -

, 4,

i 5 6 'g,

,. . ..

. . ..,

9. . ..

.i. -3
'i

; no. - . .
, x ,, ,,

|,. ,. .. .. ,c
.

N
.) . _ jt easanno 1

A - . .. .. .. .. t-, . .. .. .. .. <:no m - A -

r p .. ..
.

.
a<

; . .. .. jw'
is.ia EJE R C ..

|'f.,
; iw . - .. . . .. n.,

. . . . . . . .
....q. .

.. . , .. . . . aatw >
i - a.u = .c w a .

u -i ne,n Emsu e... .o a v.,.i. ., i,. :' " ' ' ' :* !! !! .' ::1* :: :. 11 :: : ;
e - ==a a.n E tuca rna s ion ai.e.ca va. ;

s v v - s. 4c. mm. .u .u,u m r..
~

..
.

. uau
..

. .,'

;
_..

. &.. i
.

.. . , . y. ,. .x
. , ,?==-

.. . . .. .. .. .;

3
-

; ^ N%gbv i :: a" " "

1B .. M ..U*, . ,4;
4 .,
i . , , _ . . .. .

. ., B -
>

., . .,
,.. . .., ..

.,,, .y? :. . . u .. 2 . . .. n _

:: V)4:.Q ".*. ::
,

***
,,"

[yP.4G1M 3?dG A sta=

_C.) .

., .... .. .. .. , . . .n. , . .
e. "..... .. .. u .

.*

.d;

i
-

; ;rg. . . .. s_ ..
.. . .. . .. . .. . . .,. .-

*.. .. . . .. . .. 8. .. y .o. , . .
.. .. g..

I,9
.. . . .. u o a u . .. ..

. .. ..
!

N. 's,,, 3: v, _ . , _ _
i ,, .. ..., n n . ,, cc .. . = m ., <.. . a u . . u. y...

i C m2
33=*

! b * e s cs ' * * *
4 .u||. ;; y :: ''. :: .';

t

o s to zo so C la
'- "

.a . - '' '

y--y -; yQ ,.,. ,. :. , ,. ~i ,.,. ,.i i ''m -
. i .

a 9 ,u, ,.,. ., , n SCALE IN FEET
4 .g .. . 330 4 - * * .v"J J '' -,|

" 524 5
'N i,. .,.

-i i.
.

| _ * . s . . i i i
.~ q. - . ... ,. , ..

, . ,,
.. . . . .|

i MM -
29 E 30 E .3 E WE WE la & ME SS E 100 E lie E 120 $ iME ~ y

,i

i

FIGURE 3 3i
.* 3.
** ** **

se m Butt 04P.G C t.
, g g c3 --

U S DE Pa miesE n f CF EhERGY .5I

1, D ~ - *
os. t surtason ca.au.ta suuviy butt Danc c

ao = - -.= ..t.......... D 4;., m -m2

. w yi .-
..... ... .w. ...i ;.

. _

. , . , . . . . . ,; .

, , ,
.c . ,g . .

. . . . . . . . . . . .. . . . . , . . . .-~~~~T -

g
1

. .
_ _ . _

|
$'. . , ., , , ,

3 .[ l-. I h<.
_..

_ (d h:a ai'.nm6 sfuh ,,'9n.-
7 - :.n - . . . . . .

. , . , -
m..-

|
3 1'J

'

. - ~ ' ' ' ' . , _ ' ~ . , _. . - 7 . - [ ~ * * *c _ , g , . '. . g ., '. . [_.,<..,,. . "y,
_ ,

* * '

-
_ .

'O'. . , .
j . .fw,s. .

-

- _ _ _ _ _ _ _ -



O O
' *

**1sm 'l 1* _. .r, l' * * !* 7 1_' i ~ ~ M .L'4? T 2 2 N#.,*Ja*a1 D ITL*='7 6 M 31*D.' IIA) 12b'2I'S E."Id[5I Y Mells#'U 1e|Il 14 d,b.lA'1'jd M'_L'*l8Njf M ,MilM . M-

-

,

.

-

j
- - . o , , , s , o

M !) El h is( ''' 22 22 22 2.

QN [
e

i
M 12 e5 33 giA 2. io se is ..

is A
-..] ttMisp4 .

, ta n K
f f.E E ZI 8:

,,

P6

a rgis $5 ss 7s 22
'I-''; iz #s ss as
{'

~

(4 .-

^ -
_ "?

| ..

.

~M
;

)
~11 ' Ps 2b

"i3 e se 20 yp,r =;p
,,

k'.
E W e. LV I( H f NPOSUHE Rf aDimc (pH %. 3 t 0,i

8 T V *$4Het .".C& t MPLhuht HL alm 4C WH/sne ) y,32 i. ra 24 g -. soat e utt tocaisus a aouainticariom uureat n 8 9',n s2 2,

' N\ . A* / t

|C)t .-
i

:

\.bf \N li6 'a is I.
i., y is is u

.

i }j .
r .,

t _

o.f
s.

a 2o is >
|

-

'3'*2 20 se 21 .y1

| f3
nast eor 4

f
* !I,24 2a is 24 '

is 20 20 22 r#' -C,

Cb' q9!us 2a $:24 4, pg oA 3o I
1 ) is is to si , 4
|

" 4 his is is to 0 5 to 20 30

22 24 24
--

2a 40 3c 3 SCALE IN FEET -

{| se @ 2e 1s in

l;fso aa os 2'
y, ,, ,,

FIGURE 3 4 4

$a
2s to to oe le 20

I'la is 30 12 is > U $ DEPaRTuthT OF EhERGY

u
- -

f5 ~ ~ - - 6i~ Diatsain' caw.sa sunvcv euiunso n 1' I
] O 4 e eo e e c n . -. O di, ... _,, ,,,u ,2.ta. if.,.*:.|.,.f?n. ."n.. .. ......- - - . - *~

}
2 *

Bunt oma p_ w- - - - - - - -g g 4, g 4 g,4 e.
y T& l

~

. - - - - 4
_ .__ . . _ _ _ , _ . . _ _ _ - . _ -.4. - - --

)h.
. 'i
. l

_ ._ _.. _ .._.._. id hK.'ui 4?Jve,duh 'W

|
_ ___ _ ...=.*=o . .-,,_ .. . o **===*a* = y

,6

3 20

$ N i j% , w



-.

\

_

. ~L' I 2
8 3 4 5 6 h'

i
e

| 4.,
'

, - {.

A
L*4 :
s*.

1I 20 Jo |M 34 ;20 36 M ||p 44

,4a |
10 to stu a to

fA*|So itE SiHOOM * *.
..S .

.
RM. 3 || 8,g @:* s

PAINT SitOP d .'
PAINT SalOP

a 8 . 94 *
. , " ' , '

y 40 80 po
,

np
._

'. -

Fe to yo

,

i ..

4

j 8! eo HM i Ja 7e 16 34 y ;g .j 5, 78 16 14 34,,
6.* g

i AL S Of f lCE D.,'

-< ag4 g, ,a .fj,. .

\~

HM
.

(9 74 go ''3
to is s.

I (
- ?M, .,

75

y/ 84 0 ao '

( 5 * roi ,

;g! i
1 ty

4t C W

f $: 9 r,
| so Yy,

74 N N N (I'
4

A 8 C D E F G H g
,

_
rg ,3J,

t g

0 5 to 15 -

AMILDING.A [ ,
,

SCALE IN FEET FIGURE 3 5
I

U S D E PA R T M E 8si 0F ENERGY
D LLG"D ' ' ' ' - * oaWUr4risida diEA STaViv . suit oino A *k'

(j
.

;;.,, _ ..m......,-.. Dj M M -t ME TE R E kPOsumE RE AD8NG dpR Ae 1 4*.-~~~ ""*""""''$f,T,",'*,'.E'".',I.""**"""*** $V V *SUHF ACE E XPOSUHL RE ADeNG 1pH/he )
..yjgsw ,,,. w,ee te e av. n a e a a casa v QG - BORLHOLE LOCATION 6 4Df NTH 4 CATION hum 6ER

"~~ - - -. . . _ _ - _

_ , | *?.'.'

L* * * ? ?"[*'[' ''' . .._.} _-r
--

. , . , , ,, la a
~

,

;
-.-. 2._ I no. mum s emison ;w

. _
1
@

3
._.._..

__. __ . . . . .
- -.

. .. ... .. ..

l . .. . .. . 3 21

,; - ,,yy,e. ** } .
\, .;.; . . f, .,, j .. . ;r; .

. . , , -' , . . . ,. - . '

,., .

i-
*

, ,
.. ,,

,



.

, (/w

"W'NeD * . .

. . . . _ _ .
' L ? ' * i :s.*.T a!d :.*2WM13 %'. 'sN.1?'E.'A*i?}'t.L' * 1P eri > Li, l' k .. t.' _ nr3.a j'ej tij $'Cf_pr9 Q '/41 2 J Alit 6 3 .D2 2-*> r tri h y 1'v d,q c s ,. te a g g g ,sn.u ., ,

,,
.

..t
I : 2 3 4e i i 5 i 6 3

1
' ^ *

.r, a,,, t;r. n. n, -m u .* ,, .. n n- as ,, .. u
.n.** '3 82 is ;dt l is . as 59 3e n a it n is n ,

j k!'

g,@
, , , , , _ .ie. , n.s i,s i.s. n, .n n,,

a ir is 4 l'.e a a
m. n. n, , ,n,.. 2 2. 2 2. . . . .. n

|, . . . . A
|. .. .,.. .. 2. 2, 22 . .. .. . . ,, ,. 2. .. 2. ,. xe2 34 2 as e, M 32 m M te m a se H is 23 1. 29 83 41,

6 f B SA sE HvHA GAHAid '
-

| p-i

22 2s 2s 32 32 h 17 20 ,e 26 12 21 ts 16 Dea. .e n' 2 n, f'a a -

/
a a i. a n 22 u n 2 n n u n is n u

)m I
"hFB BC -e

~

0m er is 99 22 23 to a er as i. 19 20 s ser.3 .is 8.e
** * * * ~

i 92 se e is se a is e3 is 's to se is 24

i a. O to j .

w. 2 .. .
Q,,s .g .2 2., . , . .. ,. n 2.

.5, . , , , . . ,'sa -

. u . . - m.. u . os .s a =
,

64 5. V I 4 4 I i i i i I i I
~

2,1 g o.6Ps E to t teh E SME e st t t%e t tw a see E s95 t 2ie 5 .Iti t FAE
8 9 8 7! -

t'
t

in -

.

n.9\ '
.

i 93 s2 ,7

4 gjumau..

X X -=1 ME Test iNPOSUME RE ADENG QH/tm )
,1PAHH HOE A8 (VV - Surf ACE E XPO5UHE let ADING EpH'tw &

0 -* bOHLHOtt LOCAf TON a IDENTiflCATION NUMBER , {4G 83
. a.

:3
t. 6to.lL e
.t

-8 m.arnsecs og asa.m os # 6Cf CCne t f a Amt av6nAct
pey _

,g gg ,,
p,9:eussi RAf th Al f eet Suete ALE 6pe t% ) L.

s

j

n ..Afzee e.1 e4.an s s.s.ancmars asti AL S 8 Mt # 8 4 'e' j 4
29 e445

m se s.~ s

n e, _ nu e

c
_ stuca s uvie.c.

c
,

g:4'
g ,.

,,

^

O50, 20 3,0 4,0Q .a m -
amm orsect cxmEx

_

_q1F11
1

1

I. . * * * SC ALE N FEET . '
-

es - nu 2
82 i .,d| .e r' 5w

*ee n
, [,4 i

2 "38 * -
.:imiu..s onics

'

nn. 3 ai a 'r-
,

58 ==
ca w = ** FIGUHE 3 6

i - L

,j man . - - -- U 5 C E PA R T as t h T OF EhfRGY Nn-
~ .

,

. nas s ama s.was se
.. h - IOHtht tNd huaH CAM'uA suwvE Y - Utus Dai4G B Y'

J
! = = =D . . .- u% D._.......,o,.... . . . . . . . < , . . ~ . . . . f.

JIm m ~'l I I 4 ~ ' * * *

**'.*a.*"*.a.a"'''b.=*s''' ' au '.j es a es & ME *S e HE * * " * " " a ca
-

. . . . - - -- - --6es **.w'a.* **i
- . - .

,

8tfll DfNG B - ~ . ~ + - " "- - '
j -

--

(4 Y&maPstedd .W J'"
e

, _._. . _. _ _ .

. . . . . i

j ;,- , -
- ; ; .- ,; .. ...,,_ _ . .

3 22 -t

~. .
t . ..;;: _ '; 3 j_f :['y.QQug,gg ~s j.'L v . } c :. ' ' Qf

**

.
, ..

.



.N Fk N3 * N3 Mh7NNNh-S 'b __ _ N
*

* * MYM D ME ^ g.

<t t c3 i O t C

I
@

- \
. | t

~

.
-

- ,
; _ i :-

.__. ,

p 2 3 1 i

*|
-",
-

{. i?* t. 5 --
1

4 ts gw' 'Y l w a $ et
f Y > I, 3IM 6

.y'd
2 .; < c. . ;e.- I

* g e *z----* n
y e i . --*

_

. w w i., i %'. 9 c o 13 w ge4- 3 iy
';1iS** jf5 E' '4 5 7 'j kf{t

' '

',

y 3 : C t i

j j j Sjbj! ,y
* '

i <l- -s .
. E

kI
[[I

I-

b .y . . . ,y j - jI*-3 -5-3-] +3-!j-+-|-I-I -+ i--$ --3 - 3 - 2- 2 -* i - f t | ! j.,
^

H *= I
- =I

, "4
2 ;| 5 ! ! ! ! ! i $ : 2 s:

"

3 12 3 ? E E ! ! ij 3j <>
~

:| i i4 i ! y ?:
3 1-

:d), } g '; d a i yI*a * :;

| .=>w

'!! *i,F ! ! :: I**

1 !: ,0M ' |4

E.. ,I ; .2 I it ,' '
I ja N.

g]
- '

; 3 2 . .- = _ . - , _ :: y
i

. ~..

.h k. j h 2 :: 4 2 t # Y
'

' 3 i ,-
* l .c-- 3 g ; e a . ~

ya i
,,,

+'

} 8 e a . 2 2
.,

!i -

|

* r
s e ,;,

2 A = * * i ;*
1, ; ;

fj . -

t 3 i i - . a i h
N *I >-i

..\ r t i t e. . . .

; .iq e-< .

2 7 i I l ; .|.
/4 ; :

4 iii.2 . <.

li I L_. I s
e '

I o' *
o

$ 1 a il 21 2 * 2 6 .

E i :' | c.

?3 g 3 3 u [,{ 3 3 . . .\ g
..

3 w 2,

I w (ir,i N
j \ 3,4 3 a

!=|
= s a o , <

n,
2

- .- -

i

). - i s s 22 y e : a 0 F
,,,

ki b| g -)-
'

I / I 9 l a
s? : 2 s 135 g i : ::

a

o g' r
'

'I
I s e s

. !8 m -

[k
? |

-

'
3 f II /

Q |g I .

! 1 ! V 22 -

[.1 | 9

1 :||:L i ! I i i
..

n |t Di a . .:r

5 ' V i I
| #2

,
.<

s'' f s<

C;'l "r N: . ,- *p : y y

1 / p], '| I s s <

. . - , . ~
f _:- /i..

,n% 3: ! ! : 3 : 2N .

. . t G <y ,

{- ~|3!
: : 4 2 : : : 2 : : }m ,

; -, - : , , - , , , . . , ,-m-
.

m .
,

. Y.
. ..

. m aaem 4
.

age

bY
, - _ _ . . _ . , . _ . _ . , . _ _ _ _ _ _ _ . . _ _ _ . . _ , _ . _ ___ . _ . _ . _ _ _ _ _ ._. __



_ - _ _ _ . . _ . - _ -.. --

o_N ~M MG'4uff%n"|f* Q;_k',?.y Ut .* %%* 1; L. ' c nyy_Q y[ % , r%." t*!_*7J1*U."MQt, 2 %'**^ma ~ ~~ ya

4 f CD t O p Q

3 ' .j .l I|.

; I l -
i{ g~

\ &
,,.4 e

-

$ *a . 1
,

,
.I I! I,s

.a.,
g! pin {fO en s -

', >

es a .e, , , , , '
s ,,n.. . ......n.nin............., . . , , , , ,,,,,,,1 ,, g 4 ; e g ,w4

, fii r-. a 5,5 . t, , , ,
- -

" * * * * -i1

94''',,s.,,etells' e '8e., e g

s -
. , ,. n .

, I
, ;

,a,,| } 3.h*i t. i. f
8

.i; ; -
~ , i

%, d ..'t
a.. '3 -

,t '$, t<&
.,

au
: .q = - if,% * * *. . , g

1
. 'v. ,

,

I It e .

SId - 5
' *

g' *j' - jg| ;? w , e,
*

,
- ,

g. * gg.
0 W $

# bE, * ^g 4, :, ,
. .

.* ] - |we.
4 3 -

,; N
.

e '.
!:I :d e -

,

V
'

l a | '-{[e
-6 - 'w

e 3 O f | r'
W g* u, i i g',.O .

.

0 ** b
$ * i e 1 -

P j :e 2 -
-

y ..
. , .

;
-

5 t' ,'..

'

If

y -r "''*'*' q*. &,

.my 9

M
1

j . I " '

I*
, 4

d i I * * * I, 3;q
.

'

g
; .

-

q'
. r c 'I A

g. - g ^", 1

;
. + --

*
,

,

,l
> - -

"

.r., s.,,1
- mI, T 'm

ig '
4m''4 I i ' j -4 ---i -.1;I _ = . -%

6. .

'g .. i4* I i| ||
_=

ai _y- . j __ - 4- . i/
_,

.e
d

> p
** , _

=h, 4 w 1,-
,3.j

i* # g
',, - d e

I oJ ) h e .. = , . *e.we *

?. . se jc.'. ,n~.. .g - {. - -%
_ ..4

.,t
.

. . ' , .. . _ - _ - - g,k. .. ,

a,. ~*---w , *f ;' s,*

& ' . . ' * * . * -.]:~-$ ' A
g r

,

, . .. . . U,I - I
j* / 'e U ~

**

"* 8 rf, ;k; j
!

% 1
. .'

'

i., - 4 ..

.
g - .- . -

,

.- .t.'.,.. A.3 -k,:,t a,i/.,y
i s. . .,, e ,

4, 3
,-

, .

s e,..

f '~~ .f.
.*

A,y |,-

.s. ;n . . ..w ,+- - --. m. .::-
-

m, . . , ," *%,...,, . .:.:6,',* , ,',
-

..
-. - .*, ., s 4 . . , s- - -

, 4, ,* *
*g -

__a-i , , * , , ' , ,, * , *' ' & N '

. . ' . ~.
'

'

'

e a ,f.'
.,, -..

E|

j.r..,,<,..,,'
, ,

, .

_

C

.$, u
_

. . . . |

. . , .
. ',y. o..e*. -

... +-
. ~1- ,,

o
-w's 3.,,,.,.,,

,e e. +~<
g,i g , ,

, . 1g ee 6
.g _ . . , -

. - - f,
-

_ _ _ . j, g. .,a.i .%. ,N
g G d

ss k *. *
_. -

. . . e r
* ' ,,g . >.~ ~ . _ - ,O ,',9 : - .: .;, p. . . . . .,t.. .

--,.
- .

, .u . ,.. "
,,%,

i e e,,8 [ s:. ., c. .... - ,, . _
9 8e*

.M
1E..*, u, . , 8 5 ,# *1,'4'* ,a, -- -

. ..9,,', ' t '. . ' a,)
-

,4 t
*Ii ' , * * *

,' / | * . ', *,., e i
* ,

. , s' s: 4- 3,'

, , ' Y' *.' '6 . , p #, c.,d ,
', ., =.* .'. .,,.ge..'

*' I [ e' . . '
,4 ss..l., '; * 8 ==

, .(. ' * .a _'.,
.

; '1, * ' |., .e,., , )O' t , ,.,1, . . . ' * 'v ',' , ,i.
,'7 ;',,'S.t.",,*3e|( % ,

it..' .- ,', v , .e,,*.,;.!'* *,,.,a
, i

,,i ,. , L*,. - I
.

s, , :.. ,

*
,'*

. ' 't
'

.g,, e,, * *
g , , .7. .

, ,.
- *,4. . .

=a., .
.

*'s,, ,, ..

.* .
.

.
'

8*

!* f,9 " . ,.y g[' ('
**"

,7 F. )'$ . s '.). . * , ; 'e * ', + ' e , ) ,'/ |p , e . '.,#i |*j/|i, 2 ,. * 9,,
*,

.e .e e.a ' * a e
e

; , , ,' ; ,8. * , .' , }, 'e* 1 .g 8 g, (-4 .
,.*- e, e e-- e A h Y,

b V

/ ._
-

I

h Y h h h $ h Y \th, "

.
. I*

|. -

.

y i

I <

,n
ff w , /

- I

g- )

% I.I ,, .
,o-

**

V

4 I d i Q I C
i

I *
w

_ . _ . _ __ __... _ __ _ __ _ _ . . _ _ . . _ _ _ _ _ _ __ _ _ . . _ . . ~ . . . _ _ _ _ _ _ _ . _ _ _ . _ _ _



l..

,\ |,

|

)
R SN PROPF9TY *tf9VFY W ETal

Sheet [ of J*

SITE LOCATION 01M" IA / 8/' '/

ADDRESS 800 D|547 * '

PROPERTY TYPE LOT tio.
OWNER

SKETCll COMPLETED BY Sh DATE

sensa n u
, y p /a. av ele A9 Mk->.: w

K
c

le
; T --

wane wr acm'
* T88-

nfG
~

Tg.16

j
,

t
4

,

?

I 8
-

! " L,
.

Jr iop"
,

o}c
[G 9 0 -< *
'

W

$ !, f~
e.

94
~a

L
! Qv

l
'

O N
' *

e Eq. ;
.

-

,.

_

f .
#

0 / 419 4 7~.f.
-

-- --- ---- - - - - - - - - - - - - - - - - - - - - - - - ----- -- -_- -- - - - - _ - - - -



1s.
.

'' Form Vp-o? C

BOREHULE LOC
'

-

Logging Crew: Y fA/ Sheet / o f.3 Page ./
Jefr Afa,<.st,lo. M-evDaee:

- .

Property ID: 64.v. fg [ 4/
*

Instrument CAN No.
Area:

-

Notes:
1. All holes are 4" Dia. unless otherwise noted.
2. Record unusual conditions, such as the presence of water in boreholes and

depth, casing type and thickness if used, concrete cores and thickness,obstructions, utilities, etc., in the remarks section.
llole ID: 64#-fd - / !!o le ID: SLs .go. z llole ID: :5 4 8 .Ss -3 Hole ID: 5 44. ry e/Time Drilled: 0 9. ga_ Time Drilled:_/p;ss Time Drilled: /0. .r, Time Drilled: //ff,

.

Time Logged:_ Or. Vo Time Logged:_ /g../f- Time Logged:/AP/pf yr Time Logged: // /r
_

9., e i v..,,..
e,,i m..-,,. e,,i v..-,,. e,<t m..-,..

|Conne</.fmin||nanch |cniin r e / .1, f n || non r 5 |cnirnt e /. f min !! nanth |Cn'in t s / . f mi n
Danth

Surface | Surface Surface Surfaceo" 32.(, g o" "
3537 0 /d f 2 2. o" 7931,,

,,
6 |79f/ 6 21 Sly 6 79832 6 b V6 f y

,,
,,

,,
n

12 3S/59 12 st/o.3 12 /292Yo t2 //S331

,,
,,

. , ,
,,

18 'l*f 2 d l, 18 S37P/ 18 /4 2 3 S 2. 18 95/4 f
,,

,,
%O in" 9/3 / 24" f/4 f// 24" fry 9Pd ?h" 379/2d ,,

n?n 2 S 9/ 30 V/341 30 2dc91 3o" /2f79
n

,,
,,

36 2 YY3 36 2133 Y 36 (s3&7 36 SdS2
n n

,, ~ ,, %a1 2 VZ 2. 42 // n s ( ,// ._42 3s f/ 42 yoy/

,,
,,

,,
,, -

48 2/ Y/ 48 thri /td 48 7.6 s 2. 48
,, w ..

2 2ressa" /f44 54" !

54" 2 V 10 54" /14J'

An" /fra 60" 60" 'L37Y 6o" fy 7366" A6" | 66" 66"7?" 72" 72" 72"
78" 7A" ! 78" 78"
A4" | 84" | 84" 34"

'

on" on" |
j

on" on"OA"
| OA" | q o A" | f og"

|

D em rk s :

M Ab $1 Man l'VfY $r= m s'n kas.me,n & s s L e z,o - L p z u n.,/ ,p

m y "gi.,,,+ /t : Arr or c A .i >si,h . ' '
'

,

^\

, , . _ . , _ . -. - ' - ~ ' ' ~ ~



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. .

'

Form vp 02-C

BOREl{dLE LOG
*

-

Logging Crew: .564 , Sheet 2 of 3 Page 1
hdHS ,[ - Date: W~ S-/- f V

-
' Property ID: g44-Id.

f Instrument CAN No.
Area:

Notes:
1. All holes are 4" Dia. unless. otherwise noted.
2. Record unusual conditions, such as the presence of water in boreholes and

depth, casing type and thickness if used, concrete cores and thickness,
obstructions, utilities, etc., in the remarks section.

Ilole ID : St.# -58 -5"~ IIole ID: lloie ID: Hole ID:Time Drilled: Time Drilled: Time Drilled: Time Drilled:Time Logged:_ Time Logged: Time Logged: Time Logged:e,,, m,.e a . e,ti m,. e o . e-4i m..,,,. c,<i v, . ., .

>

Daneh |Cnunes/.inin||Danch !rn.,ne</.Nin||naneh
| Count =/.Imin||Danth |Cnunts/.IminSurface | Surface Surface Surface |,,

no 9YY o ,,
,,

o on
n

6 ///7 6 6
,,

,,

6n nt2 //2 4 12
,,

,,

12 12
18" 9'/7 18" t8" 18"'4" ~74 9 ?4" ga" l

74"-

in" 793 10" 30" 30""
36 I/.2 "

36 36" 36",,
,,

42 9fJ 42 42
,,

,,

42
48" ///f 48" 48" 48"
54" /J4# 54" 54" 54" '

Ao" /1# I 60"
66" 66" |

__60" 60"
66" I 66"7?" 72" 72"

'

72"7A" 78" 78" 7g"
84" 84" | 84" l g4" |nn" om- I on- I on- iu"

u 04" I as" | j, o ,," j
Damrks:

._.

J,

__

.

9

_. , _ .. --



. _ , , .= -. . . . . - - .-

|

|
t

O..
4

i
i
!

.

|

|

O'
!

.

! .

(

|

i
:

MORRISON-KNUDSEN COMPANY, INC.

UMTRA PROJECT OFFICE :

P.O. BOX 9136 j
! ALBUQUERQUE, NEW MEXICO 87119 |

|

|
|

{

l
-- - ~ . . . . _ . . _ . _ , - . . _ _ . . , _ , _ _ _ . _ . , , _ _ _ _ _ _ , , , , _ _ _ , , , , _ . , _ _ _ _ _ _ . _ _ _, _ _ _ , , _ __ __

,


