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Radiological and Engineerinz Assessmentt Property DU-028
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Radioloalcal and Enaineerina Assessment: Property DU-028
*

-1.0 EXECUTIVE' SUMMARY-

1.1 Introduction .

!
-

Property DU-028 is a private residence located at 54-Rio Vista
.

_ Circle, Durango, CO.~
l
'

1.2 -Evaluation and Recommendation

1.2.1 Residual Radioactive Material Involvement

A majority of the property is contaminated. There is no
interior contamination.

1.2.2 Recommended Remedial Action Option

The recommended option is to remove the contaminated material.

1.2.3 Estimated Costa i

The estimated cost for removal of the contaminated material
and restoration of the property is $25,400.00.

.

1.2.4 Schedule

The estimated duration of the remedial action effort is 10 to15 days. -

1.
'

.

i

.-

.
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Radiolomical and Enmineerina-Asses: ;ritt Property DU-028
,

2.0 ENGINggRING FIgLD BURVgY
1

'2.1 -Property Descrintion-

J2.1.1 _ Property Use and Occupancy.

Property DU-028 is a-private residence located at 54 Rio
b_-

_ Vista Circle, Durango, Colorado and owned by Robert and-

~

Joann Armstrong. ~ The house is used as a rental unit. The
map in Figure 2.3= illustrates the property's vicinity

, location..

2.1.2 Legal Description-

The legal description as _ recorded with the La Plata County-
' Recorder's Office on Microfilm No. 488534 follows:-

Lot 12. Block 2. Riverview Park Second Resubdivision, in
the city of_Durango.

42.1.3 Bordering Properties:
..

The lot-is zoned R-1, single' family residence. It is
located in a residential area less than 3-1/2 miles
northeast of the ~ old Vanadium Corporation of America alli
tallings site._ The property is bounded on the north'by a
residencet on.the east by a residence; on the south by a-

-residence;;and on the west;by Rio Vista Circle.

-2.2 Existina Facilities and Structures-

2.2.1 Structures
x- . .

The residence isLa single story brick veneerod wood frame-
,

structure on a concrete. foundation with an attached single
car carport.- A concrete drivewny-extends from;theicarport-,

to'the' street. :A-coacrete sidewalk: extends along the-
street outside the west' property line, from the street'to

- the front porch _ of- the house, and from the back of the >
carport 25 feet into the rear yard.D A-4'x8' wood storage-

.

a

shed'is built into'the east;end of the carport.
. ,

*

The front r yard. and north side yard are graveled.- Two
mature ev>rgceanLtrees are located on the north end of the-
front yart 2X an-evergreen hedge on the; south side of:the
drivaway. a-flower garden.is: located along the= south side- fof the carport. 1The rear yard is= fenced with both chain-

-link and'woodifences-and in-partially grassed between the
house.and the concrete retaining wall which extends the
width.of the property. A garden plot has been laid out

~

south of the rear yard walk. -A large deciduous bush is-in
the. center of:the; grassed. area in the rear-yard.

[1868F--L5/14285 -3-
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Radiolomical and Entineerinz Assessment: Property DU-028=

h Behind the retaining wall the property slopes steeply
upward to the east fence line. This plot is dotted by -

trees, bushes. A length of buried plastic pipe traverses -

( the rear yard from the retaining wall to the house and
connects the perforated pipe drain behind the wall to the
anitary sewer under che house.

The house 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
Historic Preservation Officer, and the Advisory Council on
Historic Preservation.

a2.2.2 Utilities

Utilities are serviced to the property as follows:

Electric power - Overhead to the southeast corner of the
house.

Teleph'one - Overhead to the southeast corner of the house.
.-

Water - Underground from Rio Vista Circle.
-

Cas - 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 phot.os are presented in Table 2.1 and
Figure 2.3.

[

[

{
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Radiological and Engineerinz Assessment: Property DU-028

Table 2.1

PROPERTY SURVEY DATA *

GENERAL:

Site Location: _Duranno
.

Property Address: 54 Rio Vista Circle

Owner's Name: Robert & Joann Armstront Address:23 Prairie Dunes. Hutchinson KS
Lot No.: 12 Property Type: _ Residence - Rental Unit
Occupancy Group:. Adults: N/A Children: N/A

survey Completed By: R. Liventood/C. Sanders-Meena Date: 5-16-84
Property Description - Exterior:

Dwelling: Sq. Ft.: N/A

Levels: Single Story with Crawl Space
Construction Type: Brick Veneered Wood Frame

Foundation: Poured Concrete

Garage: Single Car Attached Wood Frame Carport on South Side of House
Storage Bldg: Prefab:

Other: 4'x8' Wood Built in to East End of Carport
-Improvement Additions: .None Porches: _None
to-Dwellings: Deck: None Patio: None

Other:
Drive'1ay: Concrete: From Street to Carport Paved:

Gravel: Other:
Sidewalks: Concrete / Paved: As Noted on Drawint

Other:

Fences / Gates: Wood: 6'' Cedar-North Side Back Yard /3' Wood on N and E Side
Back Yard

Chain Link: 3' Himh on South-Side Back Yard to Retaining Wall

1868F - 5/14/85 -5-
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: Radiological and Entineerinz Assessment: Property DU-028

Table 2.1 (cont'd)-
PROPERTY SURVEY DATA

Site Location: Duranto
Proiarty Address: _ 54 Rio Vista Cire,le

- Grounds:- Lawn: Partially crassed Back Yard

Trees: As Noted on Drawinx

-

Shrubs: _As Noted on Drawing
i

Garden:- _Along South Side of Carcort into Back Yard
Grading: -20% from Retaininz Wall to East Lot Line
Other:

Soil Type:

Existing Survey Plot: Yes

Property' Description - Interior: No Interior Contamination
,

Walls
Room Floor E W W S Ceilinz Comments

Utilities:

Heating: Gas: X Electric:

Hot Water:- Other:
.

.

Air Cond: Gas: Heat Pump:

1868F - 5/14/85 ~6-
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Radiological and EnRineerinz Assessment: Property DU-028

-Table 2.1-(cont'd)
P_ROPERTY SURVEY DATA *

Site Location: Duranto
~

Property Address: _54 Rio Vista Circle
Electric Line Location: _ Overhead from SE Utility Pole to SE Corner of House
Gas Line Location: _UnderRround from Rear (East) of Lot

- Water Line Location: UnderRround from Rio Vista Circle Main (See Drawinn)
Sewage-Line Location: Underground from Rio Vista Circle Main (See Drawint)
Telephone Line Location: _ Overhead from SE Utility Pole to SB Corner of House
Building Codes and Zoning:

Codes ! Local ! State ! Federal ! .

Building Work ! UBC ! ! !
Plumbine. I ! ! !
HVAC ! ! I t
Electrical ! ! !_ !
Other ! ! ! !
Zoning District: City of Duranno

Present Dwelling Zoning: R-1 Residence District
f Setbt. .ts: Front:

Rear:
-

.
Side:

Other:
- Photographs:

Roll Frame Description
Direction', 2-9 Front of House Looking East

-

2-6 Rear of House Looking Northwest

{

.

p
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RadioloRical and Er.Rineering Assessmept: Property DU-028_

3,0 RADIOLOGICAL SURVEY AND ASSESSMENT

3.1 Gauma Exposure Rate Survey

3.1.1 Survey Method
a

The outdoor contaminated areas identified in tt.e inclusion
survey (Results of the Radiological Survey at Vicinity.

Property DU-028, ORNL, May 1983) were surveyed in accordance
with the RAC UMTRA Procedure 019. The survey was made on a
10' x 10' srid. A surface sean was made of the entire gridded
yard with a gamma scintillometer to identify the beundary of
the contamination. Gamma readings were made within one foot
of the house on all four sides.

No indoor gamma survey was conducted inside the house, since
the inclusion survey reported that contaminated material was
not found in or under the structure and since the borehole and
angle hole survey demonstrated the absence of contamination
under the structure.

Sidewalks and portbee were routinely surveyed as part of the
general grid survey.

3.1.2 Survey Results

surface gamma readings on the property range from 15 to 88
micro R/hr. This may be compared with the background for the
Durango site of 14 micro R/hr. Table 3.1 lists surface gamma
readings greater than 16 micro R/hr.

! 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.

Shovel holes were dug in the garde.n to determine the precise
limit of contamination in this region. Additionally, several
holes were dug at the walls of the house and then angled
underneath the house as far as possible. All these holes were
surveyed as nearly as possible in accordance with the RAC
Procedure 019. Shovel holes were not dug over utility lines
since these lines are in areas already determined to contain
contamination, as shown in Figure 3.1.

1868F - 5/14/85 -8-
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RadioloRical and Entineerint Ansessment Property DU-028

-3.2.2 Survey Results

.

Contamination was found in 11 of the 13 outdoor holes -

augered.- The location and depth of the contamination is
described in Table 3.2 and is shown in Figure 3.1.

{ Two of the four shovel holes showed contamination. Thel location and depth of these holes are described in Table 3.3
and are shown in Figure 3.1.

[ Contamination was found in one of the five angled holes.
This single contamination point was at the water line, where
it enters the home. The other holes, all angled under the

{: house, showed no evidence of contamination. The locations of
these holes are described in Table 3.3 and shown in Figure
3.1.

3.3 Radon / Radon Dauahter Survey

No radon /cadon daughter surveys were performed inside the hor at
the property, since the inclusion survey reported that no
contamination is in or under the structure.

3.4 Estimated Extent of Contamination _

One area of contamination was identified in the survey. This area,
which includes most of the outside portion of the property, is
divided into two areas for convenience in this assessment.

-

3.4.1 Area A
{_

As shown on Figure 3.1, Area A is contaminated to an
_ t

approximate depth of 24 inches. Pockets of contamination may
[L extend to 30 inches deep. Some excavation may be required in

the utility trench under the house; however, this should not
affect the foundation. The depth of contamination is
difficult to estimate-accurately, since the rocky soil makesr

( '_ it_. impossible to drill below the contamination in most
locations.

[ The relatively low elevation of gamma readings in the west
part of the front yard is attributed to the shielding from
the gravel cover.

.

[

{;
'

1868F - 5/14/85 -9-
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Radioloalcal and Enaineerina Assessment: Property DU-028

Gamma readings above the driveway were near background.-
However. :oncrete is a good gamma shield, and gamma levels
and boreholes near the driveway, including the carport. -

-

demonstrate the presence of contamination. The driveway
should be removed.

3.4.2 Area B

The approximate depth of contamination in Area B ranges from
30 inches deep near the east (back) wall of the house to 6
inches deep near the concrete retaining wall.

.
.

9

_

4
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-Radiological and Enmineering Assessment Property DU-028

Table 3.1
OUTDOOR SURFACE CAMMA SURVEY

.

Property DU-028
-

POINT MICR0 R/hr-

0+00.10L 59

0+10,10L 81

0+20,10L 70

0+30.10L 51

0+40,10L 57

0+50,10L 60

0+60,10L 57

0+67.5.10L 42 -

0+00,00R 17

0+30,00R- 17
I

.

0+ 4 0,00R 17

0+50,00R 20

0+60,00R 18

0+67.5,00R 27

0+00,10R- 17

0+20.10R 18

0+30;10R- 18

0+40.10R 21 '

0+50,10R 17

,

1868F.- 5/14/85 -11-
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Radiolonical and Entineerina Assessmentt Property DU-028-
- - - Table 3.1 - Cont'd.

_ OUTDOOR St/RFACE CAMMA SURVEY'
Property LU-028

POINT MICRO R/hr

-0+60,10R 26

0+67.5.10R 18

0+00,20R 19

0+20,20R: 30
- .

0+30,20R~ 25
-- 0+40,20R 21

0+50,20R 20-

0+60.20R 1-8 -

0+67.5.20R- 17

0+00,28R 18

0+20,28R 25

0+30,28R 42

0+40,28R 26 -

0+50,28R: 74-

0+60,28R 55,

-0+67.5.28R 22

0+60,30R 36

- 0+67.5.20R 25

0+60,40R- 38 ,

0+67.5,40R- 26

-

'

1868F - 5/14/85 -12-
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Radiological and Engineerina-Assessment -Property DU-028

Table 3.1 - Cont'd.-
OUTDOOR SURFACE GAMMA SURVEY

Property DU-028

POINT MICR0 R/hr

0+60,50R 66

0+67.5,50R 24

0+10,54R 25

0+20,54R 25-

0+30,54R 30

0+40,54R 29'

0+50,54R' 88

0+60,54R 30 -

0+00,60R 19
!

0+10,60R 25

0+16,60R 29

0+20,60R 33

0+30,60R 48-

0+40,60R 57

0+50,60R 40
,

0+60,60R 24

0+67.5,60R 19-

0+00,70R 17

0+10,70R 20

0+16,70R 19

0+20,70R 18

0+30,70R 25
.

1868F-- 5/14/85 -13-
4

!
i



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

.

.

-Radiolonical and Entineerina Assessment!' Property DU-028
-

Table 3.1 - Cont'd.
OUTDOOR SURFACE GAMMA SURVEY -

Property DU-028
-

POINT MICR0 R/hr.

!

0+40,70R 22

. 0+50,70R 20

0+60,70R 20

0+00,80R 17
,

,

0+10,80R- 17

0+20,80R 18

0+40,80R - 24

0+50,80R- 20

0+60,80R 17

0+67.5.100R- 19

0+00,40R 19

0+00,50R. 19

0+10,40R- 17-

0+18,35R 30 *

..

0+18,40R 31'
,

0+10,70R (approx.) 19
,

, ,

+

S
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Radiolonical and Enmineerina' Assessment: -Property DU-028
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Table 3.2-
._

BOREHOLE SURVEY -

Property DU-028 *

HOLE LOCATION CONTAMINATION DEPTH

1- 0+50,28R *0-21"+

2- 0+60,40R *0-20"+

3 0+40,10R- 0-18"

4- 0+20,20R *0-24"+

5.
-.

0+40,60R *0-27"4
' - 6 0+28,73R 0-18"

7 0+40,82R 0-6"

8 0+26,85R None

9 0+65,76R .None
.

10 0+60,60R 0-6"~

11 '0+30,10L' *0-14"+

12- 0+36.00R- *0-10"+
: 13 0+18,42R *0-30"+

4-.

--:*Could not drill-deeper because of large rocks below the surface.
+ Depth of contamination not reached.-

'
.
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Radiolomical and Enxineering Assessment Property DU-028

Table 3.3
SHOVEL AND ANGLED HOLE SURVEY -

Property DU-038

HOLE LOCATION CONTAMINATION DEPTH

S-1* 0+05,67R None

, S-2 0+10,70R None|

S-3 0+10,60R 0-6"

S-4 0+15,60R 0-12"+
- H-1* North wall None

H-2 East wall None

| H-3 West wall at
water line 0-19"+

H-4 South wall None

H-5 West wall,

15' S of water.

line None

*S indicates shovel holes; H denotes angled (toward the-
horizontal) holes.
+ Depth of contamination not reached.

-
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Radiolonical and Entineering Assessmenti property DU-028

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 aredetailed below.

|
| 4.1 Evaluation of options

4.1.1 Options

Two options were evaluated for property DU-028:

1. No action should be taken.
! 2. Complete decontamination of the property including

retrieval of the contaminated material and restoration
, of the property.
l

option 2 includes the following:

Excavate contaminated materials in areas as shown ino
Figure 4.1.

o Backfill excavated areas with common fill. Top with
topsoll in lawn area.

Top with gravel in graveled areas and' top witho

structural fill in concrete areas,

Contamination under the oldewalk will be removed ino
{ accordance with the general construction drawingi DU-024-021. If contamination is found to extend

under the street, it will be handled in a separate REA
with the City of Durango,

Remove, salvage, and replace shed in carport area ando
sharc warport roof.

Demolish, remove and replace entire concrete driveway,o

sidewalk and front stoop.

o Remove and replace hedges and bushes.

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, aupplies, 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 10 to 15 days.

1868F - 5/14/85 -17-
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__ Radiological and Entineerina Assessmentt Property DU-028

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
$25.400.00.

|
:-

.

9

L
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Radiological and-Engineerint Assessment:' Property DU-028

Table 4.1 -

OPTION 2 COSTS

Activity Unit Price Ouantity Estimated Cost

Excavation (Hand) 59.05 22 cy 1,299.00f Excavation (Machine), Includes
Hedge Removal 8.30 450 cy 3,735.00

Demolition-Concrete Driveway 3.00 846 sq ft 2.538.00And Stoop
Shoring of Carport 480.00 1s 480.00Remove Storage Shed & Supports 627.00 1s 627.00
Remove Clothes Line and Polo 90.00 1s 90.00Remove Spruce Trees 200.00 2 em 200.00

!Backfill (Machine) 7.20 353 cy 252.00h Backfill (Hand) 22.40 22 cy 492.00Topsoil 26.40 26 cy 686,00
Structural fill 26.40 16 cy 422.00

{ Sod- 3.00 153 sy 459.00Cravel' 26.40 55 cy 1.452.00Filter Fabric (4 Mil) 1.00 225 sy 225.00
[ Replace Hedge & Shrubs 300.00 la 300.00
4 Replace Spruce Trees 300.00 2 ea 600.00

Replace Clothes Line & Pole 90.00 1s 90.00
Replace Storage Shed & Supports 627.00 1s 627.00

f Construct Concrete Driveway, 3.50 846 sq ft 2,961.00
Sidevalks, and Stoop

Replace Planter 105.00 1 en 105.00

Subtotal $17,640.00
_ 5% Subcontractor Contingency 882.00

20% Overhead & Profit 3.528.00

Sub's atal $22,050.00
[ 15% Engineer's Contingency 3.308.00

Total (Rour.ded) $25,400.00

| 4

(
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RadioloRical and EnRincering Assessmentt Property DU-028

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 idditional
specifications follow the table.

;
,
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Radiolor.ical and Engineering Assessments Property DU-028
.

Table 5.1
INDEX OF TECHNICAL SPECIFICATIONS

Specifications Specifications
previously RequiringDescription Approved DOE Approval

SECTION TITLE

SECTION 02050 DEMOLITION X
| SECTION 02130 CONTAMINATED MATERIAL REMOVAL X! SECTION 02200 EXCAVATION AND BACKFILL X

SECTION 02480 LANDSCAPING X

SECTION 03300 CAST-IN-PLACE CONCRETE X

SECTION 04100 CONCRETE BLOCK X
,

1868F - 5/14/85 -21-
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Radioloalcal and Engineerina Assessmentt= Property DU-028'

h 6.0-CONSTRUCTION DRAWINGS

Listed below is ani.index of the construction drawings required for.
,

remedial action on this property.. -

. Drawina Number Drawina Title

DU-028-020 Excavation'&--Restoration Plan DU-028
DU-024-021 Sidewalk Remedial Plan DU-024, 026. 027. 028,

029, 030

f-
'

-

p

L
-

.
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Radiological and Entineering Assessment: Property DU-028
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APPENDIX A

SURVEY DATA LOGS
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OUTDOOR GAMMA SCREENING
|SURVEY DATA SHEET t

i
LOGGING CR2W: [. (3f[ll SHEET OF . PAGE.,/. hway, 72

DATE: [-/9-8'V
M hlHIL72 PROPERTY 8D:. 30 -02 V

-

INSTRUMENT ID NO.: lu et_u YJf/ 976x

BACKGROUND CALCULATION:

#1 + #2
.a = _ //.M _ COUNTS /.lMIN_ #3 =+,

.

AREA: AREA: AREA: AREA:
-

POINT READING POINT READING POINT READING POtNT READING| ID COUNTS 1.1 MIN ID COUNTSI.1 MIN ID COUNTS /.1 MIN ID COUNTSI.1 MIN
SJd0)Att

}|/0}}nt h
oJteHtCk f'
A304/?th /
eNof/:fD

~

NSolhib /
V-- _/ /-

- 7
/'

_ #
# $7
/ / -

-

h
.

.

- .#
,

7 7
-

-- #
.# #
# #
# #
# #
#
- #_

#

REMARKS: AN kbbb|Wbb b0 |N ffEIA|M PER A//IVi|X h/'Arop- Assamcr Abaarrs '

,

.Barau- nica asenvFs nites rurN I mnw navs caawaIEvr| ' ~

t
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MORRISONe
.. KNUDSEN

( OUTDOOR GAMMA SCREENING
SURVEY DATA SHEET

LOGGING CREW: - 6s,A Ad.
SHEET OF PAGE.7

d ex t !
DATE: d 2 d' "8 V

__ f m.m
j*

PROPERTY ID: 2/ 0/ -O R 7. .

INSTRUMENT ID N Mb_M-?#7 7__
BACKGROUND "ALCULATION:

!

#1 + #2 + #3 Nf00 COUNTS /.1 MIN+3==~

/
_

AREA: AREA: AREA: AREA: ,
-

,

,

POINT READING POINT READING POINT READING POINT READING10 COUNTS /.1 MIN ID COUNTS /.1 MIN 10 COUNTS /.1 MIN 10 COUNTSt.1 MIN

-

ONJ& $O
0)D0 Lob ?WS
oJ/dMrb WW
oftoMtLI$iSS
4/Nstk 6YKiSI( sJ/tMr M ..

aoin L J,;. , ~L~
~M a~ et a e'>.14 .. 14 ewt..,

diLbw ik i an.a
/

(0

9$$WTI
JD%.

-

-
-

O

s.

Y- A
-

/-A l d,24 mh c -,.'
(& % n /hu L n A l,e- - -

VP44A
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* KNUDSEN

( BOREHOLE LOG

LOGGING CREW: /#/f SHEET 4 O F __ PAGE 2.
2fA/AAL J DATE: $ ~/ A-W l

~ ' ' ~

$6He N & eScAri//-~ . PROPEnTv 10:2 t+no s-
INSTRUMENT ID NO. Irm> u .Y c?/95~? ~ _ AREA: 9HM1Af/A'A, MM

' ' ~

- -

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,*

STRUCTIONS, UTILITIES, Eg IN THE REMARKS SEgN. g
HOLE ID:d/ 5IW t E HOLE ID: 0 */, O +Wf _ HOLE ID: 0400 +/DE _ HOLE ID: _ O/2 0 /20R

'

TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED: -TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:SOIL TYPE: SOIL TYPE: SOlt TYPE: SOIL TYPE:
DEPTH COUNTS /.1 MIN DEPTH COUN TSI.1 MIN DEPTH COUN TS/.1 MIN DEPTH COUNTS /.1 MIN ~

; SURFACE sgoo9 (, o SURFACE jf992g SURFACE ff/3 0 g SURFACE // */ f/ p
O' .f. 3 ,3 0' s

_
O'

_ 0'

6' 43 ls")0 6" D2 2 t/An 6"
/12 9 41f) 6' / 7 yy VJ

12" f:(. 3 (, sto 12' // 92 o o 12' f/sy0 12' D as~4/10(- 16' .333 800 18" 40200 18'
.70 -] (, 0 18" J' M VOX.2/ ' ///43/ 0 2*' .c 23 ) U 24' 32>90 "" ~2/3 / u

30* 30' 30'23 * #dTJO 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* *

/8' 78' 78'
84" 84* 84* 84*
90* 90' 90' 90*
96* 96* 96" 96*

REMARKS: 0/1Cft0+~0uuFY )!0|?0 k. S a Ul A]>OM C.M)n'm / 4 L i A U h d o ,,,C // see A o, N > /bn
4;/h , '

<W-CF f., -

Ws flJ 53
-A
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KNueSEN-

*

BOREHOLE LOG

LOGGING CREW: A// SHEET b OF h PAGE $
Ampi si DATe:__ & 2/ 9.- Y V
.$r ku ||r | $n r-| PROPERTY |D;_ I)fl- 6 2 Y

INSTRUMENT 10 NO, /,a e//o- (J/ 95~2 AREA: duJessAt0 . - //;>
/

NOTES: 1. ALL HOLES ARE 4 *DIA. UNLESS OTHERWISE NOTED,

2. RECORD UNUSUAL f'ONDITIONS- SUCH AS THE PRESENCE OF WATER IN BOREHOLES AND
DEPTH, CASING TYF . AND THICKNESS IF USED, CONCRETE CORES AND THICKN S,

'

gTRUCTIONS, UTILITIES, ET IN THE REMARKS SECTg. g,
HO.LE ID: C#'/0 * /> UE

*

HOLE ID: 0/49*7TP HOLE ID: o / dd# P2 d HOLiID: d/2f APTETIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:SOIL TYPE: SOlt TYPE: SOIL TYPE: SOIL TYPE:
bhTH COUNTSI.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /,1 MIN
SURFACE /gf7/g SURFACE 4f/2g SU9 FACE d//2 9p SURFACE /92gd

O'
. O' 0* O' %

-

6* yp/ff99 6' jp j',,g 6'/ j,/f/ 3 9 6' 907fy3
- 12" f/_TrJO '12' gggfg 12" yo ggjg 12" p o y / p.

18* p g g ~j jg 18' gyg gf) 18' p32,y 18' po)go
24" JD 4|c)0 24" $23 $ 0 2"" G/2 JD N" /f799

%
' 4&*27 f7730 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'

h
*

72'' 72* 72" 72*
{*

78* *

78* 78" 78"

{-
- 84 * 84* 84* D4"
,0

,0 ,0 ,0

96* 16' 06* 96*

REMARKS: bL ) b es mcan n 3 24 8 0 ts rM>rn

AW A$ JD an AW Ne S -i , N,4/ $Aw
,0 W . #

'

C
. .

(p gj
, .

b

-vama
"O

, . . . . . . . . . . . . . . . . _ _ -
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*- MORRISON*

KNUDSEN

BOREHOLE LOG

LOGGING CREW: -- arm i SHEET OF PAGE - b
.f| Arse | A n A ||u DATE: $'~|?~.? W
/N ti // PROPERTY ID:_ 7) u - MS f'

{INSTRUMENT ID NO. [d f
AREA: U+ u#

/J
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, UTILITIE C., IN THE REMARKS S?' ION.

HOLE ID: #-/dW 742'

HOLE ID: 62 h / //2 HOLE ID: . HOLE ID: J
'

TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:
_

TIME LOGGED: TIME LOGGED: TIME t MGED: TIME LOGGED: ;SOIL TYPE: SOIL T(PE: SOIL TYPE: SOIL WPE: '
_,

DEPTH COUNTSt.1 MIN DEPTH COUN TS/.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUN TSI.1 MIN
[ SURFACE //f5/p SURFACE 4 530 SURFACE SURFACE

/

0* O' 0* O'
,,,,

6* ) 9 9 / 73 6* yg/ jyy 6- 6*
,

I2* ?? / 99 /r 12" yygjg 12* 12*
'0" *2 / $ 90 18* 23*fyp 18* 18*. <

| 24* 22 0 24* yQ 24* 24'
| 30* .2 2 N a 9 7.27 " 23 ch o 30- 30'

36" 36" 36" 36 * -
42* 42' 42" 42*
48' 46* 48* 48'l

} 54 ' 54' 54' 54* *

60* 60* 60* 60* *

66* 66* 66* 66" -

72 * 72* 72* 72*
.

78* *

78* 78* 78 *
64* 84* 84* 84*

.

90* 90* 90* 90*
96* 96* 96* 96*

-
_

e
M

. AH A A t !A,'//s,/ in. M / A,c l w>., n . 4 ) $ d w
A/AL ''

C /
n n M/

(

,

vana
,

'

~
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"/m ' MORRISON
' q jKNUDSEN

( BOREHOLE LOG

LOGGING CREW: _ A'EST _ CHui SHEET OF PAGE h
_Y.EY0h! |bdNAll'l, k.

DATE: fuM}~l'Irl'Ilf
6o sqqurz. eROPERTY iD: nu -o 2r

INSTRUMENT ID NO. ft//Jlil/LI 227h Y3I/95' 7 - AREA: Efte-h Mi ., ,v

/~
NOTES: 1. ALL HOLES ARE 4*DIA. UNLESS OTHERWISE NOTED.

2. RECORD UNUSUAL CONDITIONS, SUCH AS THE PRESENCE OF WATEH IN BOREHOLES AND
DEPTH, CASING TYPE AND THICKl4ESS IF USED. CONCRETE CORES AND THICKNESS,"

RUCTIONS, UTILITIES, E THE REMARKS SE N.

HOLE ID: Ofle r 16 L WOLEID: Or h r00K
''

HOLE ID: Ol/Mj26 ' . 0LE ID:yTIMF. DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:
.

^ TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:SOIL TYPE: SOtt TYPE: SOIL TYPE: SOIL TYPE:
DEPTH COUNTSI.1 MIN DEPTH COUNTSI.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN
SURFACE SURFACE SURFACE / O / 0 e7 0 SURFACE

| 0' '232324 0" 9 91/2/) 0* O'

! 6- Ir04/od 6' 23 2f'/0 6" E O200 6*
12" $$41f40 \2''it " 26f230 12* 30)Q|0 12'
1|* Fj * - ||2l|ffp 18* 18"

.

/0Ql)/)0 18'
24' 24* 24' 533RO 24-

__

30" 30" 30* QM() 30*
36' 36* 36' 36"'
42' 42" 42' 42'
4F 48' 48" 48'~..

64* 54* 54* 54 *
*

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

72* 72* 72* 72' -

78** *

78* 78* 78*
84* 84* 84* 84*
90* j

90- 90" 90* l

96* 96* 96* 96*
:. =

REMAR 0 t+ bn >-4 | $ >-n a i __b E/WJ v)aSc o|C/a rr

.s Lv 4 a & J coo |L d, 'L / 6- '

.t % L - , J L ~ 4 4 a m. s n cm
C 44c b 4 / ,u,4W >w/ mus b / N L S A L.'

/, yw

vama
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@KNUDSEN
MO?RCON

.
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(
OUTDOOR GAMMA SCREENING

SURVEY DATA SHEET- /)
. A uj p ls w 4 / b i le n

.

ws ^

! LOGGING CREW: A4ffd I SHEET / OF-. k PAGE/_fdkWtd .TCfkl V oATE: Ge/H(z1 /1', I fW1/
-(4 AdM bcIN. PROPERTY 10: DL1 -O 3 S

. INSTRUMENT 10 NO.,Ddj/9ff 99 # III.[/

BACKGROUND CALCULATION:

#1 + 82 + #3- +3 = I, a COUNTSI,1 MIN -

[~
'~

AREA: AREA: AREA: AREA: -
-

'
,

.=
POINT READING POINT READING POINT READING POINT REdh$, ID COUNTSt.1 MIN ID CO_U N,TSI.1 MIN ID COUNTS /.1 MIN 10 COUNTS!.1 MIN! A g,,, 3M d*< "' d s-f
#%0[' W

-

:& nJ D ryf50~
2-D
\1

*1P& M \1
#fi@_ : M .

/ (),

[ %Rnis-r#5 >>

-

i

i

,

_.

G

Om -

.

-REMARKS: b~'Aldid' W M 6/7 M M A /tr M 4 o6%< ||He$1 $8"sw d d&&SC .'r 80$$- '
,

VP 04A+-

~#
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.h]MORRISON .KNUDSEN*

BOREHOLE LOG
gp/wwd/ b **rMbm.

- LOGGING CREW: M SHEET A OF Y PAGE 2

fibs)McL Chs$.( DATE: Sf'YY |S > |ib Y
' & M PROPERTY 10. OO'O M

INSTRUMENT 10 Nd.lF8vid N/78 N/d T65Y AREA: /W#- M&M
~ r r

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,,

q OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTIO,N.

HOLE ID: //SM 7X' HOLE ID: 8 # #0' 70 4 HOLE ID: (F/046/d HOLE ID:C#/6* dod
'

TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:
'

TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:SOlt TYPE: SOIL TYPE: SOIL TYPE: SOilTYPE:
DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN
SURFACE jg2/o SURFACE SURFACE ,,3 4VSC SURFAC5" Q 7 VJo

0* pg 7g'O 0* ) 3pt c 0* 353oo O' fer&go
6' ~4c y a 6' |29650 6' //0.2 & c 6' /t/3 go
12 * - J c/p g6 M* /{ Q90f0 12' 3c/fo 12' gg gfo i

18' W/d 87410 10* 10*

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' j

66' 66* 66' 66*

72' 72* 72' 72' ,

73' 78' 78* 78' |
84' 84' 84" 84'

- go' 90" 90' 90'

96* 96* 96* 96* ,

REMARKS: M 64 Ll[d%-(l SE M42 -- I

/ '

A D- SE/I Adh' Ad tW/V 'YbOd8 00 0
t ,e - <

/1 | OAJAlt. h L51 hkY*/
<

r

,

NW OOO =*Y
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P-
E BOREHOLE LOG

. . Sy,,,/w J f Z7O m bS
LOGGING CREW: 8' '

SHEET- 3 OF l-/ PAGE 3
VNW>tfb &b4Y DATE:. WWA b$, /ffV

PROPERTY lD: /)O 'd 3 |
- |NSTRUMENT- 80 NOpl' 7+'30 Y-V f. O Y k / Y A W l' AREA: h d Mt69 M 5-H /r-,.

r

: 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 TYFE AND THICKNESS IF USED, CONCRETE CORES AND THICKNESS,
.

"

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

a_A 9 .i d4.

HOLE ID:# W4''' HOLE ID: /.' 6''A 'L- HOLE ID: F. -- /MA6L HOLE ID: 6 66 E '
'

,

/l_
TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:; TIME LOGGED: TIME LOGGED: TIME LOOGED: 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 '7///3 O SURFACE .jod30 SURFACE ,j./ 3~2,o SURFACE - Jo 7d 0f

0' gfj(fg O' / (),f40 0' 3 o3'2 o O' d // f#
6' ,gg j j p 6' - ppQO NWy $foye gy go ,g/ m,

h W"& JQSC.6, //%/* ;)//f(1 f./W")2 /C/,ft/c 12',

18' 18 ' - jj$6*jg //)g gg; 18*g

24' 24* //34'/9 /gfidf)(' 24'
30' 30* 30' g.y ,'q ,/ 4 30"
36' 36' 36' L ja 36'

*

i- 42" 42' 42" ugg 42'
48' 48' 48' gmj , L,*, 48'
54- s4- s4' 2 u)g s4-,

i;_,60' 60" 60' 60'
66' 66" 66 * ' 66'

'72' .

72* 72' 72'=
*

76' 78' 78* 78'
84' 84 * 84 ' 84*

i:

M' .* M' M'
.. .. .- .. .

REMARKS: _ 4 MMJ/ku /d/Mb Y Afl f / /Ed$fta

And AdAc/tu 2t$6e AAnd'9447De, C/bA
- A d s.! m i <de .

-
6

hxN, ,4 LenzAu (JuA,w&aff awa. (5024.s y suco go.>r ,.

VP-04R
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* ,(g[je "MORRISON
KNUDSEl.

. BOREHOLE LOG
Ayp/u.<.1/IX0-~4or.

LOGGING CREW: - AIIAC OM SHEET t/ OF Y PAGE_

- $$W$ AAS DATE: $$h |b> As
'M [ FROPERTY ID: bl'O38

INSTRUMENT ID NO./l#)?8/d @<ff7 #!"A'm NN/ AREA: l''/ME M -

/ j

NOTES: 1 <LL HOLES ARE 4 *DIA. UNLESS OTHERWISE NOTED.
2. RECORD UNUSUAL CONDITIONS, SUCH AS THE FRESENCE OF WATER IN BOREHOLES AND

DEPTH, CASING TYPE AND THICKNESS IF USED, OONCRETE CORES AND THICKNESS,*

OBSTFiUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.
!+ ~b

HOLE ID:k/'ST W G ' ''
i

HOLE ID: HOLE ID: HOLE ID:T|MC O''". LED: /5 / .5s- TIME DRILLED: TIME DRILLED: TIME DRILLED' l
TIM &teGGED: oe #10 TIME LOGGED: ._. TIME LOGGED: TIME LOGGED: )SO4E-fYPE: A/N4 SOIL TYPE: SOIL TYPE: SOIL TYPE:

DEPTH COUNTS /.1 MIN DEPTH COUN TSI.1 MIN DEPTH COUN TS/.1 MIN DEPTH COUNTS /.1 MIN
| SURFACE jo, to O SURFACE SURFACE SURFACE

0' po38c 0' 0' 0*|

| 6' ,;26c/8D 6" 6' 6'

|~ g,12" /" J2/9t/4 12" 12' 12'f

18' 18= 18' 18'
24* 24* 24" 24*

30' 30' 30' 30'f

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: M M h b. 4M 4-* "

r v
$+ A ' Y W A 4 Y lbs MtAth n ud h& _ c/&
Adu. N A zVAnAlo.m4kA "dudma< i. <E . L _'3000 * 11M n|| dahnt 4'At2 WA$.'s

,

Y&&
*O'**
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