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Radiological and Engineering Assessment: Property DU-029

1.0 EXECUTIVE SUMMARY

1.1 Introduction

Property DU-029 is a private residence located at 58 Rio Vista
Circle, Durango, CO.

1.2 Evaluation and Recommendation
_

1.2.1 Residual Radioactive Material Involvement

Three areas of contamination are identified in the yard
areas of this property.

1.2.2 Recommended Remedial Action Option

The recommended option is to remove the contaminated
material.

1.2.3 Estimated Costs

The estimated cost for removal of the contaminated material
and restoration of the property is $24,100.00.

1.2.4 Schedule

The estimated duration of the remedial action effort is 25
to 30 days.

.
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2.0 ENGINEERING FIELD SURVEY

l
2.1 Property Description

'

I

2.1.1 Property Use and Occupancy

Property DU-029 is a private residence located at 58 Rio
Vista Circle, Durango, Colorado and owned by John and

i Cynthia Fugate. The map in Figure 2.1 illustrates the
property's vicinity location.

J

2.1.2 Legal Description
.

The legal description as recorded with the La Plata County
*

Recorder's Office on Microfilm No. 474274 follows:

Lot 13, Block 2, Riverview Park Second Resubdivision in the
City of Durango.

2.1.3 Bordering Properties

The lot is zoned R-1. It is located in a residential area
less than 3-1/2 miles northeast of the old Vanadium
Corporation of America mill tailings site. The property is
bounded on the north by a residence; on the east by a,

residence; on the south by a residence; and on the west by
Rio Vista Circle.

2.2 Existing Facilities and Structures

2.2.1 Structures

The residence is a single story, brick veneered, wood frame
structure on a concrete foundation. An attached single car
wood frame garage is located on the south side of the
house. A concrete driveway extends'from the garage to the
street. A wood frame storage room has been added onto the
back of the garage. Concrete sidewalks extend along the
street outside the west property line and from the back

- ' door stoop into the rear year. The front porch and rear
patio are both covered.

Except for a small. graveled area on the north side of the
house, both front and rear yards are grassed. A concrete
retaining wall extends the width of the rear yard, with
hedges above and below it. The rear yard is fenced on the
north and south sides with chain link fencing. Numerous
trees and shrubs are scattered over the front and rear
yards. The lot, slopes upward steeply from the retaining
wall to the east property line.

.
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Radiological and Engineering Assessment: Property DU-029

The residence is less than 50 years old and therefore meets
the requirements of Stipulation I.a. of the Programmatic
Memorandum of Agreement between the DOE, the Colorado State
Historic Preservation Officer, and the Advisory Council on
Historic Preservation.

2.2.2 Utilities

Utilities are serviced to the property as follows:

Electric power - Overhead from utility pole to east side of
house.

Telephone - Overhead from utility pole to east side of
house.

Water - Underground from Rio Vista Circle.

Gas - Underground from rear (east) of lot.

Sewer - Underground from Rio Vista Circle.

2.2.3 Site Plan and Survey Data

See Figure 2.2 for a site plan of the property. Property
survey data and photos are presented in Table 2.1 and
Figures 2.3 and 2.4.<

.

1514F - 4/1/85 -4-

%

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



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

4

:
Radiological and Engineerina Assessment: Property DU-029

Table 2.1

! PROPERTY SURVEY DATA

i -G5WERAL:
.

! Site Location: Duranno

Property Address: 58 Rio Vista Circle

Owner's Name: John and Cynthia Fumate Address: Same

Lot No.: 13 Property Type: Residential
Occupancy Group: Adults: N/A Children: N/A

Survey Completed By: R. Livenmood/C. Sanders-Meena Date: 5-16-84

Property Description - Exterior:

Dwelling: Sq. Ft.: 1485

Levels: Single Story with Crawl Space

Construction Type: Brick Veneered Wood Frame

Foundation: 38" High Concrete Perimeter Wall with Two Concrete

Center Support Piers

GIrage: Sinzie Car Attached Brick Veneered Wood Frame on South Side of House
Storage Bids: Prefab: None

Improvement . Additions: 12'x11-1/2' Wood Frame Porches: Covered Concrete on

to' Dwellings: on East Side Garate West Side of House

Patio: Covered Concrete on East Side of House

other: May have contamination under patio and addition.

Driveway: Concrete: From Street to Garate

Gravel: Other:

Sidewalks: Concrete / Paved: As Noted on Drawings

Other:

Fcnces/ Gates: Wood: Other:
Chain Link: 4' High on North and South Sides of Back vard to

Retainine. Wall

,
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Radiological and Engineering Assessment: Property DU-029

Table 2.1 (cont'd)
PROPERTY SURVEY DATA

Site Location: Duranno

Property Address: 58 Rio Vista Circle

Crounds: Lawn: Full Front and Back Yards. Gravel on North Side House
Trees: As Noted on Drawint

Shrubs: As Noted on Drawinz

Gardeni Unplanted Plot on North side of Lot in Back Yard
Grading: 20% Above Retaining Wall

Other:
Sail Type: Topsoil in Lawned Areas

'Existing Survey Plot: Yes
Property Description - Interior:

'

Walls

Room Floor E W H S Ceiling Comments
Storage Shed Concrete Unfinished Stud Walls Tin Roof

Utilities:

H;ating: Gas: I Electric:

Hot Water: Other:
Air Cond: Gas: Heat Pump:

.
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Radiological and Engineering Assessment: Property DU-029

Table 2.1 (cont'd)
PROPERTY SURVEY DATA

Site Location: Durango

Property Address: 58 Ric Vista Circle

Electric Line Location: Overhead from East Utility Pole to East Side of House

Gas Line Location: UnderRround from Rear (East) of Lot
~~. ,

Water Line Location: Underground from Rio Vista Circle '

Sewage Line Location: Underground from Rio Vista Circle

Telephone Line Location: Overhead from East Utility Pole to East Side of House
Building Codes and Zoninz: -

Codes ! Local ! State ! Federal !

Building Work ! UBC ! ! !

Plumbinz ! ! ! !

HVAC ! ! ! !

Electrical ! ! ! !

Other ! ! ! !

2:ning District: City of Duranno

Present Dwelling Zoning: R-1 Residence District
Sitbacks: Front:

Rear:

Side:

Other:
Photographs:

Roll Frame Description Direction

2-26 Front of House Looking Northeast

2-27 Front of House Looking Southeast

2-24 Rear of House Looking Northwest

2-25 Rear of House Looking Southwest

.
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Radiolonical and Engineerinz Assessment: Property DU-029

3.0 RADIOLOGICAL SURVEY AND ASSESSMENT

3.1 Genes Exposure Rate Survey

3.1.1 Survey Method

The outdoor contaminated areas identified in the inclusion t

survey (results of the Radiological Survey at Vicinity
Property DU-029 ORNL, April 1983) were surveyed in
accordance with the RAC UMTRA Procedure 019. The survey was
made on a.10' x 10' grid. A surface scan was made of the
entire gridded yard with a gamma scintillometer to identify
the boundary of the contamination.

A formal indoor gamma survey was not conducted inside the
house, since the inclusion survey reported no evidence of
contamination in or under the house. However, three
measurements were taken as spot checks to confirm the results
of the inclusion survey. Gamma measurements were made at 5
locations inside the garage.

.3.1.2 Survey Results
.

Outdoor surface sanna readings on the property range from 14
to 72 micro R/hr. This may be compared with the background
for the Durango site of 14 micro R/hr. Table 3.1 lists
readings at all points where the readings are greater than 16
micro R/hr.

The maximum gamma reading inside the house was 20 micro
R/hr. Gamma measurements in the garage range from 16 to 19
micro R/hr. The maximum level can be attributed to " shine"
from tailings located just outside the garage. The other
readings'are within the normal variation of background in the
Durango area.

3.2 Borehole Survey

3.2.1 . Survey Method

A gasoline-powered hand auger was used to drill 4-inch
diameter holes in and around the regions identified as
contaminated during the gamma survey. The holes were
surveyed in compliance with the RAC UMTRA Procedure 018.

.

*
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Radiological and Engineering Assessment: Property DU-029

Several shovel holes were dug in outdoor areas of the
property where the rocky soil prevented augering. These
holes were surveyed as nearly as possible in compliance with
RAC Procedure 018.

Holes were dug in the crawl space under the house to
determine if contamination could be under the home or the
footings. These holes were dug down 6 inches and then
augered under the footings as far as possible. These holes
were surveyed in accordance with RAC Procedure 018.,

3.2.2 Survey Results

Contamination was found in 14 of the 17 outdoor holes
augered. The location and depth of the contamination is
described in Table 3.2 and is shown in Figure 3.1. Boreholes
augered by ORNL in the inclusion survey are also shown in
Figure 3.1.

Contamination was found in 2 of the 6 shovel holes. The
location and depth of these holes are described in Table 3.3
and are shown in Figure 3.1.

None of the 5 crawl space angle holes showed contamination.
This demonstrates that contamination does not extend beneath
the house on this property. The hole locations are described
in Table 3.3 and are shown in Figure 3.1.

3.3 Radon / Radon Daughter Survey

The inclusion survey indicated a radon daughter concentration inside
the house of 0.007WL. This is well below the EPA standard of 0.02WL,
and no further measurements were made during the present survey.

3.4 Estimated Extent of Contamination

One major area of contamination was identified in the survey and two
smaller areas were also identified. The major area will be divided
into two contiguous areas for convenience in this assessment.

Area A consists of the entire front yard of the property and along
both sides of the house as far as the back wall of the house. The
house and the area under the house are not included in Area A. The
west boundary of Area A is undefined; contamination is known to
extend into the street. The estimated depth of contamination in Area
A is 24 inches, except that along the north side of the house, the
estimated depth is 30 inches.

.
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Radiological and Engineering Assessment: Property DU-029

Area B is in the back yard of the property and includes the back
sidewalk, the patio, and the shed. The estimated depth of
contamination is 18 inches.

Area C has a depth of contamination that is known to be greater than
6 inches, and is estimated to be about 18 inches.

Area D has a depth of contamination that is known to be greater than
6 inches and is estimated to be about 18 inches.

*
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Radiological and Engineerinz Assessment: Property DU-029

Table 3.1
OUTDOOR SURFACE GAMMA SURVEY

Property DU-029

POINT MICR0 R/hr

| 0+00,10L 42

0+10,10L 72

0+20,10L 53

0+30,10L 52

0+40,10L 57

0+50,10L 50

0+60,10L 52

0+67.5,10L 61

0+00,00R 23

0+10,00R 28

0+20,00R 25

0+67.5,00R 17

0+00,10R 19

0+10,10R 25

0+20,10R 22

0+30,10R 18

0+40,10R 18

0+50,10R 26

0+60,10R 18

0+00,20R 19

0+10,20R 33

1514F - 4/1/85 -11-
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Radiological and Enzineering Assessment: Property DU-029

Table 3.1 - Cont'd.
OUTDOOR SURFACE GAMMA SURVEY

Property DU-029

POINT MICRO R/hr

0+20,20R 19

0+30,20R 33

0+40,20R 26

0+50,20R 33

0+60,20R 27

0+67.5,20R 17

0+00,30R 26

0+20,28R 17 .

0+30,28R 17

0+40,28R 28

0+50,28R 34

i' 0+60,28R 31
!

0+67.5,30R 23

I 0+00,40R 31

0+05,40R 62

0+60,40R 41

0+67.5,40R 20

,
0+00,50R 31

!

0+05,50R 57
,

0+60,50R 21

|

|
| -
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Radiological and Engineering Assessment: Property DU-029

Table 3.1 - Cont'd.
OUTDOOR SURFACE GAMMA SURVEY

Property DU-029

POINT MICRO R/hr

0+67.5,50R 18

0+00,60R 29
.

0+05,60R 33

0+30,60R 17

0+0,70R 18

0+10,70R 17

0+20,70R 18

0+30,70R 27

0+30,80R 17

0+40,80R 17

0+20,110R 18

0+40,50R 18

0+30,40R 20

1514F - 4/1/85 -13-
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Radiological and Engineering Assessment: Property DU-029

Table 3.2
BOREHOLE SURVEY
Property DU-029

HOLE LOCATION CONTAMINATION DEPTH

1 0+30,24R 0-24"

2 0+50,20R 0-18"

3 0+02,40R 0-24"+

4 0+04,60R O-18"

5 0+32,70R 0-18"

6 0+40,80R None

7 0+60,40R 0-30"

8 0+20,10L 0-24"

9 0+55,10L 0-24"+

10 0+15,15R 0-24"+

11 0+56,66R None

12 0+09,81R None

13 0+12,60R 0-18"
Center of Shed

14 0+50,28R 0-24"

15 0+06,35R 0-21"+

16 0+58,55R 0-12"*

17 0+03,75R 0-12"*

* Low-level contamination present.
+ Extent of contamination not reached.

.
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Radiological and Engineering Assessment: Property DU-029

Table 3.3

SHOVEL HOLE AND CRAWL SPACE ANGLE HOLE SURVEY
Property DU-029

HOLE LOCATION CONTAHINATION DEPTH

5-1 0+10,110R None

5-2 0+64,88R 0-8"+

5-3 0+20,110R 0-8"+

5-4 0+20,100R None

5-5 0+25,110R None

5-6 0+20,115R None

H-1 West Wall, None
Water Pipe

H-2 North Wall None

H-3 East Wall None

H-4 West Wall None

H-5 South Wall None

,
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Radiological and Engineering Assessment: Property DU-029

4.0 ENGINEERING ASSESSMENT

Engineering options were formulated and evaluated based on the radiological
and engineering assessment for this property. Factors forming the basis of
the evaluation were: the extent and location of the contamination,
construction costs, and required demolition and constructibility for the
various options. Results of the evaluation are detailed below.

4.1 Evaluation of Options

4.1.1 Options

Two options were evaluated for property DU-029:

1. No action should be taken.

2. Complete decontamination of the property including
retrieval of the contaminated material and restoration
of the property.

Option 2 would include the following:

o Remove patio cover and storage shed

Demolish and remove concrete driveway, porch, sidewalk,o
and patio

o Remove and salvage fence and clothes line pole

o Remove and replace trees and shrubs

o Excavate contaminated materials within the limits and
depths indicated in Figure 4.1.

Backfill excavated areas with common fill and top with:o

1. Topsoil in lawn and garden areas and sod lawn areas.
2. Structural fill in concrete areas.

3. Gravel in graveled area. ,

o Construct new 4 inch thick concrete in areas removed

Construct new storage shed and patio roof as per Figureo
4.2

o Replace fence and clothes line pole.

o Replace trees and shrubs removed.

.
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Radiological and Engineering Assessment: Property DU-029

4.1.2 Costs

Estimated costs for the activities associated with Option 2
are detailed in Table 4.1. Costs include labor, insurance,
material, equipment, supplies, overhead, profit, and
contingency. All costs are listed in 1985 dollars. It is
anticipated that the time required for the subcontractor to
complete the work will be 25 to 30 days.

4.2 Recommendation

The limited cost and amount of remedial action work precluded
evaluating any more than these two options. The results of the
radiological assessment concluded that contamination levels on the
property exceeded EPA guidelines. Therefore, based on these
guidelines, it is recommended that Option 2, decontamination of the
property, be pursued. The total estimated cost for Option 2 is
$24,100.00.

1514F - 4/1/85 -17-
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Radiological and Engineerinz Assessment: Property DU-029

Table 4.1
OPTION 2 COSTS

Activity Unit Price Ouantity Estimated Cost

Remove Shed 3.50 144 sf 504.00

Remove Patio Cover .55 325 sf 178.75

Remove Fence 2.90 27 if 78.30

Remove Trees 100.00 3 ea 300.00

Remove Clothes Line Pole 45.00 1 ea 45.00

Demolish and Remove Concrete 3.15 836 sf 2,633.00

Excavation (Machine) 8.30 264 cy 2,191.20

Excavation (Hand) 59.05 4 cy 236.20

Common Backfill (Machine) 7.20 190 cy 1,368.00

Common Backfill (Hand) 23.40 3 sy 70.20

Structural Fill 26.40 15 cy 396.00

Topsoil 26.40 56 cy 1,478.40

Filter Fabric 1.00 21 sy 21.00

Gravel 26.40 4 cy 105.60

Sod 3.00 275 sy 825.00

Concrete 3.50 836 sf 2,926.00

Construct New Shed 8.55 144 sf 1,231.20

Construct New Patio Cover 2.00 325 sf 650.00

Replace Clothes Line Pole 90.00 1 ea 90.00

Replace Fence 5.00 27 If 135.00

Replace Tree 200.00 3 ea 600.00

Replace Shrubs 50.00 12 ea 600.00

1514F - 4/1/85 -18-
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Radiolonical and Engineerint Assessment: Property DU-029

Subtotal 16,663.25
5% Subcontractor's contingency 833.16
20% overhead and Profit 3.499.28

' Subtotal 20,995.69
15% Contingency 3.149.35

Total (Rounded) 24,100.00
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Radiological and Engineering Assessment: Property DU-029

5.0 TECHNICAL SPECIFICATIONS

Technical specifications applicable to this property are indexed in Table
5.1 . Specifications previously approved by the Department of Energy (DOE)
are noted in the table. Also listed are specifications not previously
submitted to the DOE which require approval. The text for these additional
specifications follow the table.

..

0
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Radiological and Engineerina Assessment: Property DU-029

Table 5.1
INDEX OF TECHNICAL SPECIFICATIONS

|

Specifications Specifications
Previously Requiring

Description Approved DOE Approval

..

SECTION 02050 DEMOLITION X -

SECTION 02110 CLEARING AND GRUBBING X
SECTION 02130 CONTAMINATED MATERIAL REMOVAL X

|SECTION 02200 EXCAVATION AND BACKFILL X !
SECTION 02480 LANDSCAPING X
SECTION 02200 CAST-IN-PLACE CONCRETE X

9

9

4
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Radiolonical and Engineering Assessment: Property DU-029

6.0 CONSTRUCTION DRAWINGS

Listed below is an index of the construction drawings required for
remedial action on this property.

Drawinz Wumber Drawing Title

DU-029-020 Excavation & Restoration Plan DU-029
DU-029-021 - Plan, Section, & Elevations DU-029

.

%

.
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APPENDIX A

SURVEY DATA LOGS
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"*

( BOREHOLE LOG

LOGGING CREW: [24('// SHEET 4 OF h PAGE d.

!* bMM/.1Y . />Ef li. /iNDATE:

_ f f}}// LIT PROPERTY |D: | ''hl$ -

INSTRUMENT ID NO. ItA //w c3/ 9M 2_ AREA: p2

NOTES: 1. ALL HOLES ARE 4"DIA. UNLESS OTHERWISE NOT5D.
2. RECORD UNUSUAL CONDITIONS, SUCH AS THE PRESENCE OF WATER IN BOREHOLES AND

DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRETE CORES AND THICKNESS,
O

TRUCT ONS, UTILITIES, g, IN THE REMARKS SEN.

/)l'3dh HOLE ID:dhfd U24t(.__ HOLE ID: d f14 Yd/I_ HOLE ID: -- DfYtddIHOLE ID:
TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:

DEPTH COUNTS /.1 MIN DEPTH COUNTSt.1 M6N DEPTH COUNTS /.1 MIN DEPTH : COUNTS /.1 MIN
SURFACE SURFACE SURFACE SURFACE

0' 162 $70 0* Lillio 0" |2b910 o' $5230
6' }$l/fp|0 6' gf,tjgg 6" *Jp33t}p 6" j7g y
$2- jgof,yg 12- 52 Wp 12- 25fgg 12" '724'10
18* t/ff {f/3 18' ggggg 18' gffqg 18" J7/$g
2fgy, 3 yq/g 24- 7y7/d 24" 4/qy/o 24- 7g370
30" 3/27' *26400 30* 30'

h.36" 36* 38" 36"
42" 42" 42" 42'
48' 48' 48' 48',

54" S4" 54 ' 54*
*

60' 60" 60* 60'
66* 66" 66* 66* -

72* 72" 72* 72"
78" 78* 78* 78*

*

84* 84* 84* 84*
90* 90* 90* 90*

96* 96* 96" 96*

A$ NL)|Jhd NEll[ILYd_H1G1 ,{00 $5REMAnKS:

ail HetGS btGKG DLIllVI) Iuvill- M Q _ptcti Ox. killi)EKC
PfldEM t:n FlutTIIEd IMilLI

, , , , , , . . ,

_. _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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*' '

. . -,,
' MORRISON*
,KNUDSEN

( BOREHOLE LOG

LOGGING CREW: . ///[/l SHEET b OF O PAGE .h
b bed [dO.Y. ]d DATE: m YtAE li. tim

.E. (|}llL PROPER |D:h ~b ?
INSTRUMENT ID NO. 2u (/ /h 8/ 9 hu AREA: _ ll#fAf B {r B/?id[Nj

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,
TRUCTIONS, UTILITIES, E IN THE REMARKS SEC

*

0f 3N/dl HOLE ID: df_kd /Idf HOLE ID: Of hMN[(
HOLE ID: HOLE ID:TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:SOlL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:

DEPTH COUNTSI.1 MIN DEPTH COU NTSI.1 MIN DEPTH COUN TS/.1 MIN DEPTH COUN TS/.1 MIN ,
SURFACE SURFACE SURFACE SURFACE

0* t/Nbo /7020 o' '22240 o'
*

6* Sl/@@Q_ _ _ |h 0l0 6'6* QQff 6*

b59oo 12* 245~20 12"12' 333776 '2"

( 3765618- '8* 2108'O '8* 172320 '**
2f71' '3d b%) 24~ 2 0 3t. 0 2** b60 20 "~

'

3/*Z&" Itj8g& 3/*27" ||@50 30'30-

36* 36* 36- 36*

42' 42' 42' 42'
48* 48" 48' 48'
54* 54' 54* 54"

*

60- 60* 60* 60*
66* 66* 66* 66* '*

72* 72* 72* 72*
78* 78* 78* 78 *

*

j

84* 84* 84* 84*
90* 90* 90* 90*

96* 96* 96* 96*

R E M A R K S: ,,,,,, /[fdhO b/ b [ N N hj [[d bI

RL IldwS 11tzit men na<rit w91- hm on Seuins
Pt( % FED Fittt1|Itil ()gItugg ,

. . . . .
. _ _ _ _ _ _ _ _ _
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MORRISON**
KNUDSENj -

( BOREHOLE LOG

LOGGING CREW: - /LNE5T bvudi SHEET [ OF h PAGE

_ [E VOA/ N ENA/ LY 1. DATE: , Yl/Af l'/>IT b
__ h/) h6JllitT2 PROPERTY ID: bll'029

|NSTRUMENT ID NO. I ci n L t h # J/ 7b AREA: Ntu -w e N> --

/ /

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.O RUCTIONS, UTILITIES, IN THE REMARKS S J.

HOLE ID: 0f 25 / loI HOLE ID: /1 f 'l d */M. HOLE ID: [l[[6 f/6 L HOLE ID:TIME DRILLED: TIME DRILL'ED: TIME DAILLED: TIME DRILLED:TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:
DEPTH COUN TSI.1 MIN DEPTH COU N TSI.1 MIN DEPTH COUN TS/.1 MIN DEPTH COUN TSI 1 MIN
SURFACE SURFACE SURFACE SURFACE i

0* 2 GQf()C 0* | GD f,,jf) 0" |73 g{ g O'

6* b'll{,10 6* l]L| bj qg 6" gj c]i| Yg 6*
12* 215 Z 'id 12* 43|t.20 12- /95 go 12-

18' 76 / /,. /) 18* /[.4/(ffp 18" //3[jg 18"

24' L/[2Q 24* f7pgg 24* 24*

30* 30* 30* 30*

36* 36* 36* 36'
42' 42' 42' 42*

48' 48" 48* 48'
54' 54' 54* $4'

'

60* 60* 60* 60*
66* 66* 66* 66* *

72* 72* 72* 72*

78* 78* 78* 78*
*

84* 84* 84* 84*
00* 90* 90* 90*

96* 96* 06" 96*

gj byn /,gREMARKS: _ * O . _ _ Ofj fy g

n M D u b m L A ./ Ms
'/4u-K(4-e- fn /

( #da_utu_cenw L> u/ v%nu1 .swL wa /le
/

t% e| dlayas/

. . . . . .
_ . _
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.;. . .

MORRISON**
KNUDSEN

( BOREHOLE LOG

LOGGING CREW: Mu/ SHEET OF PAGE 92

Imk DATE: b-"R 8-8Y
hAd PROPERTY ID: M "0E Y

INSTRUMENT ID NO. AttOt4,8 ?/ 9 fd AREA: [Au d_wn //$1-

{'/
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,
O UCTIONS, UTILI TIES. ., IN THE REMARKS SECT

HOLEID: @dl[668 HOLEID: Ob(f f {U E HOLE ID: @h HOLE ID:
TIME DRILLED: TIME DRILLED: TIME DRILLED: a4 TIME DRILLED:TIME LOGGED: TIME LOGGED: TIME LOGGED:GQ TIME LOGGED:SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:

_

DEPTH COUN TSI.1 MIN DEPTH COUN TS/.1 MIN DEPTH COUNTS /.1 MIN DEPTH I COUNTSI.1 MIN
SURFACE SURFACE SURFACE SURFACE

0* jf y(y 0* j7jy y O' g g p)(y O'

6* 7,gy 6* 6" f??$D 6"gy 3 g
'2' 235Vo '* 290do '2" (a320 '*

( 18- pj//gp 18* ggg jd* //g/9gg 18-9
24* @ h, 24* q3 j7J 24* 24*

-ecg! Qjq yy 30* 30" 30*

36* 3G" 36" 36*

42' 42' 42" 42*

48' 48' 48' 48'
54' 54* 54* 54"

00* 60* 60* 60*
66* 66* 66* 66*
72* 72* 72* 72*

78* 78* 78* 78*

84* 84* 84* 84*
90* 90* 90* 90*

90* 90* 90* 96*

iFK: / ? M jd _.2J.4/tf ,(D*u3g h

a R8 L / w.AW sa 6 : ,,J
'

/

l

. . _
. _ _ _ _ _ _ _ _ _ _ . . . _ . _ _ _ _ . _ _ _
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_

( OUTDOOR GAMMA SCREENING
SURVEY DATA SHEET

& p p |4 m e m b | h A M/

LOGGING CREW: I I SHEET / OF 7 PAGE /
NN d DATE:- N e/

ON 8[/idli PROPERTY ID: hd' 2'i

INSTRUMENT |D NO.:lVO Th $lfeff $t/b Y|WE?
BACKGROUND CALCULATION:

#1 + #2 + #3 = +3= COUNTS /.1 MIN

AREA: AREA: AREA: AREA:
POINT READING POINT READING POINT READING POINT | READINGID COUNTSI.1 MIN ID COUNTS /.1 MIN ID COUNTS /.1 MIN ID , COUNTS /.1 MIN

Udh LeeD-Gist >PPPH 30
TM\W G
$$ffa ILGb-r5Vi I4
': L D B % r 6 5 If

?|4a\L2W-MiB Iy

( es ae w n
list 199T65 u
*:bh &-SW 29

_

'
REM ARKS: _-- f/ 6( ''#f I I N 8N M 2'M / *M_.

_ tMt ? ',+ e 6.s i/wtime ,. Ad eAd 4, gin '#

.

VPOAA



._ _

.,

I MORRISON( .KNUOSEN
*

j

( INTERIOR SURVEY DATA LOGlHOT SPOT g f/ p&
SURVEY CREW SHEET 2 OF ~7 PAGE 2

94# bl/ A. DATE N MN
k M(.d Ob b d~b2 #PROPERTY ID # 1

! 4 PROJECT 1
i L l

GAMMA SCINTLLATOR HOT SPOT DATA

Q' 9$[ VIO Yb2220 INSTRUMENT ID # uR/h CONVERSION CURVE # (ATTACHED)

NOTES: 1) RECORD SPOT ID LOCATIONS ON INTERIOR SURVEY SKETCH AND ATTACH COPY.
2) INCLUDE DISCUSSION OF ANOMALIES, SUGGESTIONS, OBSERVATIONS, MATERIAL SAMPLES

INFORMATION, SOURCES OF NATURAL RADIOACTIVITY, ETC., IN COMMENTS.

HOT SPOT COUNTS RATE HOT SPOT COUNTS RATE HOTSPOT COUNTS RATEID # /0.1 MIN uR!h ID # /0.1 MIN uR/h ID # /0.1 MIN UR/h

b lbl/Lft/ LOCATION: LOCATION:LOCATION:

A|[
pQ Ip#jf[5 17

.5 E 81% S I9( bW BB%N 87
(1 s*tG 1c.

LOCATION: LOCATION: LOCATION:

LOCATION: LOCATION: LOCATION:

$ _ A l?f b 5 L ') 0 00 Of21Y k YMAF AOMd!bf"JAfCOMMENTS:

_ StNf f/ftnY$1 ffbbh.'Lef) Y " f2O4h
isif e w i f m (WW1. '

. //$hdA/L.

'

u

1

VP OS A



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ . _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ ___________

.,

MORRISON,

KNUDSEN

BOREHOLE LOG
&py,luank) b*h

LOGGING CREW: M%k SHEET d OF 7 PAGE 3+

!,d(H 0 DATE: 88 #hI N/
L? !V bd'O29PROPERTY :

AREA: MM, 8/-b-hMINSTRUMENT ID NOM @7214 IM #

/ '

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.e

HOLE ID: B NCNN'A HOLE ID:8/0@ $bY HOLE ID: HOLE ID:
TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:
TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:
SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:

DEPTH COUNTSI.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTSI.1 MIN DEPTH COUNTS /.1 MIN
SURFACE / 7.3/o SURFACE l./ y f.,2 O SURFACE SURFACE

0" / 7,'2 / O 0" [8,T } O 0" 0"

6" /pg3D 6" {pf35O 6" 6"

W // / Qg f(j 12''$ [ ] 3 90 12" 12"

18* 18* 18" 18"

24" 24" 24" 24"

30" 30* 30" 30"

36" 36" 36" 36"

42" 42" 42" 42"

48* 48" 48" 48"

54" 54* 54* 54*

60" 60" 60" 60"

66" 66" 66* 66"
72" 72" 72" 72"

78" 75" 78" 78"

84" 84" 84* 84*

90* 90" 90" 90"

96* 96" 96" 96"

REMARKS: l' 6C- #0(/ M4 MO,,

YML 4 A1tC ss GAMY , fW /dttJ7 Y
aMon ym,'ab epw& p; ["PA,

-

. . . .

.
. .. -
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.,

, MORRISON
KNUDSEN

BOREHOLE LOG a ,, , n . A / b &
SHEET k OF 7 PAG Yd'bLOGGING CREW: -

bWYIl[ b DATE: b hY Nk u

O ll'l PROPERTY ID: O9#/8

INSTRUMENT ID N .h/0?MO NN , //V/ kdd AREA: NM/IM b Cfd/
7 <

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 THICKNE6S IF USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.

.

0 -h20
HOLE ID:O y .2cf //O/d HOLE ID: C*A'* N0 /i HOLE ID: MU #Cd HOLE ID: IIN ^ /M
TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:
TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:
SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYFE:

DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COU NTSI.1 MIN DEPTH COUNTS /.1 MIN
SURFACE SURFACE SURFACE / y [; 8 C SURFACE /(. 3 y'c

0" h IlS~O 0" /hSWO 0" /fWO 0" / 7,X 0

6" ~J 3g9 6" /f 770 6" gfgg 6" p'(,Q Q
.W &6OWU *E'/* 8 / Qt/lO 12" 2/b[d) -13'Y /'b D '| 6
18* /77 e ft 18" 18" 18"

24" 24" 24" 24"

30" 30" 30" 30"

36* 36" 36" 36'

42" 42" 42" 42*

48" 48" 48" 48"

54" 54" 54" 54*

60" 60" 60" 60*

66" 66" 66" 66"

72" 72" 72" 72"

78" 78" 78" 78"

84" 84" 84" 84"

90* 90- 90" 90"

96" 96" 96* 96"

Ld Y 1YREMARKS: & - CA A V MP C/>Ad-~

ACCH & A AIt.b T f
ad w&4% 6'24

~fhAl YW'dk _ / 5$0 ofM' ''

-

._ . _ _ J
, . . . -
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'

.

@KNUDSEN
MORRISON'

( BOREHOLE LOG s,,,i~.h' b&
LOGGING CREW: / M M SHEET I OF 7 PAGE f

?c$'40Ar$ $$@?% DATE: 00f$b4 N ORY
? PROPERTY ID: b O 'd) #/2

# hI AREA: [#M(/M . bda"M7INSTRUMENT ID N ./i//2 ? f'o h f U # /6
'

/s,

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.

HOLE ID: tvildt OLCL HOLE ID: .- HOLE ID: HOLE ID:' '
TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:
TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:
SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:

DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN
SURFACE SURFACE SURFACE SURFACE

0" jf[% 0" 0" 0"

6" Q$$gg 6" 6" 6*

.42"[' g pg 12~ 12" 12*
P 18" 18" 18" 18'
L

24" 24" 24* 24"

30" 30" 30" 30"

36* 36" 36" 36*

42" 42" 42" 42"

48* 48" 48" 48'
54" 54" 54" 54'

60* 60" 60" 60*

66" 66" 66* 66"
72" 72" 72" 72"

78* 78* 78* 78*

84* 84* 84* 84*

90" 90- 90" 90*

96* 96- 96* 96"

b'ilZhb/-r /L'h/ " b{havh /[l L |$fREMARKS:

//a' hoe Ad'_ BA,mdia 2soas ek,'
AM oudtr a, GA%9, b1nwfs,cace

~
'

. -

-

|

uo n.o



___ _ _

f * . ,

@KNUDSEN
MORRISON*

( BOREHOLE LOG J y /p ,, d / h a k
LOGGING CREW: A FLb' l- SHEET OF 7 PAGE d

& t<0G-f k SL|W h 5 h $ W k I? $DATE:

>d PROPERTY lD: bd'029(4 1 .

INSTRUMENT ID NO./#B???.1 N92' W/# T27 AREA: M ## /b SM"

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.,

t

HOLE ID: /.1/.MAIA- HOLE ID: 8MC HOLE ID: 4 > NdLl HOLE ID: 8' N GL/
TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:
TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:
SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:

DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTSI.1 MIN DEPTH COUNTS /.1 MIN
SURFACE ,D / / </ o SURFACE /75/C SURFACE /4/JS 6 SURFACE MW6

jf/660" Q g(, y o 0" /,,yg f c 0" 0" /f 7f 6
6" .2/866 6* 1916C 6" pj//(/d 6" j o 3fe)

|-lottV $ p;)L,3 o hh%f: 2 x)O &> 2 6891o & $. a096c
P 18" 18" 18" 18"

24" 24" 24" 24"

30" 30" 30" 30*

36" 36" 36" 36"

42" 42" 42" 42"

48" 48" 48" 48"
54" 54" 54" 54"

60" 60" 60" 60"

66" 66" 66" 66"
72* 72" 72" 72"

78" 78" 78" 78"

84~ 84" 84* 84"
90- 90- 90" 90"

96" 96" 96" 96"

REMARKS: l Afttd '!l40 b 'll d17 b ?' d ' S f W d f'/ /
LINf 't Ojf/{,'/1 b h:[g, hh* t'hO-LL. * (vL&fx

Ak'LWl ' a run(As S/LJAw ,A.u% k g|7%7
- a y

n?c49- enun A . /So c/ zen su-tud s:, Meco ep.~,-

i i / -

n$f Gws t $~ (?/$4$.n

. . . . .
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MORRISON*

KNUDSEN

( BOREHOLE LOG s ,/~.A/ M.,

LOGGING CREW: 'W SHEET 7 OF 7 PAGE 7,

d A CO9. d . h [d[e/-6I /d . / /DATE:

( PROPERTY ID: /)d ' O 2 9
INSTRUMENT ID NOll/87??M/987 V/d Y 8 M e AREA: . /47144 [ M '--

,

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,
j. OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.

HOLE ID: N G r ,25/d- HOLE ID: 6/ 8 4 3I/L HOLE ID:8MD64~ d HOLE ID: ($ d * 754- /
TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:
TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:
SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:

DEPTH COUNTS /.1 MIN DEPTH COUNTSt.1 MIN DEPTH COUNTSI.1 MIN DEPTH COUNTSsJ'AIN
SURFACE SURFACE SURFACE .gf. 3</d SURFACE 273#[

0" ji/6& C 0" /l/23 5b 0" 35f]O 0" 27.2/C
6" //f )go 6" J,ggg g-c 6" L//730 6* 2Gjc/o
'2" ,95 95a 12" f997c ,2- 3Swa 12" .3897o
18" g tj'5G?g 18" $gc/70 18" jq,y c 18" 3;go
24" 3Qffg gftp zjqg jg 24" y fg,3 0 24' ,2[g/o
30" 33(.S'C 30" 2T]V J6 5?/o 30" .)SG80
36* 36* 36* 36 9 / )(./ J &c
42* 42* 42" 42"

48" 48" 48" 48"

54* 54* 54" 54*

60" 60* 60" 60*

66* 66" 66" 66*

72" 72" 72" 72"

78* 78" 78" 78"

84" 84- 84* 84*

90" 90" 90" 90*

96" 96" 96" 96*

REMARKS: d 4NO M4 dud bj#
$/2 $n16b CAM %A. NS$$ ef#, &{

'buuri Sk)').
'

;

1

w

. . . . .

- --
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MORRISON-KNUDSEN COMPANY,INC.
,

UMTRA PROJECT OFFICE
P.O. BOX 9136
ALBUQUERQUE, NEW MEXICO 87119

1
'

.
.

. _ _ _ _ _ _ _ - - _ - _ _ - _ - . _ _ _ _ _ _ _ _ _ _ 1


