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1.0 EIECUTIVE SIDBl&EY

1.1 Introduction

The location, DOE ID No. GJ-07866-RS, is a single-family residence
located at 134 Miriam Avenue, Grand Junction, Colorado.

-
-

The purpose of this assessment is to evaluate the extent of uranium
millsite contamination at this property. This assessment includes
recommended remedial action, estimated volume of contaminated
material to be removed, and estimated cost of the proposed action.

1.2 Evaluation and Reco h tion

The action recommended is the removal of contaminated material and
restoration of the property to its original condition. The
identified residual radioactive material found on this property is
tailings; the estimated volume is: exterior, 106 cu. yd.;
interior, O cu. yd.

,

Estimated cost to perform remedial action, including
dislocation when applicable, is $6,399. Remedial action on this
property will take approximately 10 days to complete.

.
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2.0 PROFIETT DESCRIPTION |

2.1 General Description

Address: _ 134 Miriam Avenue, Grand Junction, Colorado
~

Zoning: Single-family residence (RSF8)
_,

Lot Size: Approximately 12,800 sf (0.'3 acres) f
Lemal Descrintion: Lot 7, Block 5, Artesia Heights Replat, Sec 25,

IS, 1W, City of Grand Junction, County of Mesa,
State of Colorado.

Point of Reference: This property is located approximately 1
mile south of the State of Colorado Tailings
Repository. Appendix Figure 2.1 shows the
property location relative to its surroundings.

Utilities: Utility locations are shown in Appendix Figure 2.2.

Electrical: Overhead
Gas: Underground
Telephone: Overhead
Sewer: Underground
Water: Underground
Cable TV: None

Borderine Procerties:

North: Single-family residence
South: Single-family residence
East: Alley
West: Miriam Avenue

,

2.2 Existing Facilities and Structures

Primary Structure:

,

Type: Single-story residence, .

Size:
_

. Approximately 1,900 sf -

'

Construction Date: 1955,

Construction: Wood-frame with stucco exterior
- Foundation: Monolithic slab-on-grade '

Footing Depth: Approximately 12" to bottom of footing
from grade |

Basement: None ._

Crawl Space: None *

; Condition: Good

i
!

2
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Other Structures:

Type: Storage shed.
Size: Approximately 167 sf
Construction: Wood-frame
Foundation: Concrete blocks on grade
Condition: Fair

Imorovements or Attachments to Structure:

Additions: An enclosed porch was added to the northeast
side of the structure

Porches:
Type: Wood-frame with concrete floor
Size: Approximately 259 sf
Location: Northeast side of the structure

Patios:
Type: Concrete
Size: Approximately.232 sf
Location: West side of the structure

Driveways:
Type: Gravel parking area
Location: From Miriam Avenue to chain link fence

Sidewalks:
Type: Concrete
Location: On north, west, south, and portion of east side

of primary structure
Fences:

Type: Chain link and wood
Location: Around perimeter of the yard, northeast side is

wood
General Remarks: The property'is well landscaped. A dog kennel

with a chain link fence is located in the south
portion of.the lot. A cellar is located near
the southeast portion of the property.
Structures, utilities, landscaping, and other
special features of this property are included

| in Appendix Figure 2.2.
,

i

Historical Data:
1

This structure is not over 50 years old. Therefore, it
j does not meet the eligibility criteria for consideration of

inclusion on the National Register of Historic Places.
_

:
1
l
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3.0 EADIOLOGIC SURVEY
,

3.1 Introduction

Radiologic data were collected by Bendix at DOE ID No. GJ-07866-RS .
,

on March 7, 1985. Data collection methods were performed in
accordance with procedures fully desc'ribed in the Radiologic Support

~

,

Operations Procedures Manual GJ-07(84) (Bendix Field Engineering '

Corporationi, 1984) . These data were evaluated to determine the
areal and vertical extent of uranium mill tailings contamination at
this property as well as any other contaminated material that may
have originated from the millsite.

.

A review of historical information from the files of the Colorado
Department of Health (CDH) and the inclusion. data from Oak Ridge
National Laboratory-(ORNL) was conducted. These records indicate
contamination on the southern half of the property.

The Bendix radiologic survey was designed to investigate the entire
property, with emphasis on previously identified areas of contamina-
tion. Conclusions based upon data analyses are discussed in Section
3.5, Extent of Contamination. Photocopies of the Official Survey
Report, Memo of Understanding, team leader notes, and deconvolution
graphs are included in the Appendix (Section 6.0).

3.2 Camma Exposure-Rate Surveys

-3.2.1 Exterior Findings

Background Readings: 11 to 14 uR/h
Highest Outside Gamma Reading (HOG): 44 uR/h

Exterior radium-concentration measurements 'are presented in
Appendix Table 3.1. Grid-point survey results are shown in
Appendix Figure 3.1. Appendix Figure 3.2 presents the
ranges of elevated gamma readings and indicates areas of
possible contamination.

3.2.2 Interior Findings

Background Readings: 10 to 13 uR/h
Highest Inside Gamma Reading (HIG): 17 uR/h

Interior radium-concentration measurements are presented in
| Appendix Table 3.2. Interior gamma exposure-rate measure-

ments are summarized in Appendix Table 3.3. Appendix Figure
_

3.3 shows interior exposure rates and locations of these
measurements.

3.3 Boreholes, Soil samples, and Other Measurements

Areas which displayed elevated gamma levels were further investi-
gated; these areas are shown in Appendix Figures 3.3 and 3.4. Data
from these investigations are included in Appendix Tables 3.1 and 3.2.

b'4 i )
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3.4 Radon / Radon Daughter Concentration (RDC)

The working level was not assessed- by CDH. No RDC measurements
were taken by Bendix. _

.

-3.5 Extest of Contamination ~ '

Appendix Figure 3.5 reows identified areas and estimated depths of
contamination on thic property, based on assessments of all mea-

'
surements taken. As noted in this figure, areas reconenended for
remedial action that contain identified residual radioactive
materials are:

(AREA A)' An isolated deposit in the southwest corner of the property
is contaminated to a depth of 6 inches (approximately 21
sf). ^

(AREA B) On the' south and west fence lines there are two spots of
contamination. The depth of contamination is 12 inches
(approximately 24 sf). '

(AREA C) Midway along tho, west fence line contamination extends to
a depth of 9 inci.es (approximately 140 sf).

I (AREA D) Adjacent to the' south property line contamination extends
j to a depth of 6 inches (approximately 50 sf).

(AREA E) Southwest of the primary structure the depth of contami-
nation is 12 inches (approximately 40 sf).

(AREA F) South of the south sidewalk, contamination in the lawn>

extends to a depth of 18 inches (approximately 160 sf).

(AREA G) A small deposit of contamination exists between the south
sidewalk and south garden. The depth of contamination is
6 inches (approximately 50 sf).

( (AREA B) The middle portion of the south yard, adjacent to the
,

[ fence line, there is contamination to a depth of 15 inches
| (approximately 586 sf).

(AREA I) The majority of-the garden in the south yard is contami-
nated to a depth of 12. inches (approximately 235 sf).

(AREA J) Near the southeast corner of the primary structure,
_

contamination extends to a depth of 12 inches -

(approximately 16 sf).

(AREA K) ~Near the southeast corner of the sidewalk, contamination
extends to a depth of 12. inches (approximately 45 sf).

| (AREA L) The lawn in the southeast portion of the yard is contami-
:

nated to a depth of 3 inches'(approximately 255 sf).

5
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(AREA M) East of the primary structure, contamination in the
lawn extends to a depth of 12 inches (approximately 75
sf).

(AREA N) East of the primary structure, a deposit is contaminated ' '

to a depth of 18 inches (approximately-78 sf).
1

.(AREA 0) The soil in the fenced dog yard is contaminated to a
depth of 18 inches (approximately 204 sf).

(AREA P) In the middle of the garden a point source is contami-
nated to a depth of 6 inches (approximately 4 sf).

(AREA Q) Near the southeast corner of the property there is
contamination to a depth of 12 inches (approximately 304
sf).

-(AREA R) The soil in the garden, east of the primary structure, is
contaminated to a depth of 9 inches (approximately 400
sf).

(AREA S) The soil in the garden, adjacent to the northeast corner
of the yard is contaminated to a depth of 6 inches
(approximately 226 sf).

..

I ~
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I
'

4.0 RECfuenanID RIDEDIAL .4CT2DN
i
'

4.1 Decontamination and Restoration

The recommended remedial action for this property, DOE'ID
_

~

No. GJ-07866-RS,. includes removal of all areas identified as
containing- radioactive materp:1 (as discussed in-Section 3.5 and

'shown in Appendix Figure 3.5; and transport of removed material
to the disposal site.

After remedial action is completed, the areas involved will be re-
stored to original condition in accordance with the Bendix drawings,
Vicinity Properties General Construction Specification (Bendix
Field Engineering Corporation, 1984), and Statement of Work for
Construction Subcontractor.

Dislocation of the occupants will not be required for this
remedial action.

4.2' Rvaluation of Reco - ded Emmedial Action .

Volume calculations of the areas included for remedial action are
presented in Appendix Table 4.1. Cost. estimates are presented in
Appendix Table 4.2.

Estimated cost of remedial action is $6,399.

This remedial action will result in removal of the identified resi-
dual radioactive materials.

Owner preference is to have the remedial action done in the fall.

.

6

;
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6.0 AFFENDIX

This Appendix contains the following: '
-

.

Appendix Tables:
Table 3.1 Radium Concentrations at Exterior Locations
Table 3.2 Radium Concentrations at Interior Locations
Table 3.3 Summary of Interior Gamma Exposure Rates
Table 4.1 Area and Volume Calculations
Table ~4.2 Estimated Cost of Decontamination and Restoration

Appendix Figures:-

Figure 2.1 Vicinity Map
Figure 2.2 Site Plan
Figure 3.1 Exterior Grid-Point Exposure Rates
Figure 3.2 Exterior Gamma Scan
Figure 3.3 Interior Gamma Exposure Rates and Sample Location
Figure 3.4 Exterior Sample Locations
Figure 3.5 ' Exterior Estimated Extent of Contamination

Official Survey Report
Memo of Understanding
Team Leader Notes
Deconvolution Graphs (Apparent Radium-226 Concentration)

,

l

I
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RADRPT V85.1<850225.1330> Table 3.1 |

Radium Concentrations at Exterior Locations
DOE ID No. GJ-07866.-RS 134 Mirian Avenue Page 1 of 7

!............. ............................................... ...........

In Situ Ra-226 _

Loc Crid Depth Meas. (pci/g) - Chem Ra-226
~

f Location (in.) ~ Type' Tot. Ct Spectr. '(pCi/g) ~ Comments
___ __ _ _

2 143270 00 DS 1.4 * Water meter
03 TC 3.6 * DC = 0 inches
06 TC 3.9 *

09 TC 4.2 *

12 TC 4.3 *
.

15 TC 4.3 *

18 TC 4.2 *

21 TC 4.2 *
.

24 TC 4.1 *

27 TC 4.1 *

30 TC 4.0 * -

33 TC 3.9 *

3 151222 00 DS 2.6 * South fence line
06 DS 2.0 * DC = 6 inches
12 DS 1.6 *

4 164230 00 DS 3.6 * West fence line
06' DS 3.8 * DC = 12 inches
12 DS 2.1 *

18 DS 1.8 *

5 168257 00 DS 4.3 * West fence line
06 DS 3.1 * DC = 9 inches
03 TC 5.0 * Based on the
06 TC 4.8 * deconvolution graph
09 TC 4.7 *

12 TC 4.3 *

15 TC 4.2 *

18 TC 4.0 '*

21 TC 3.9 *
.

24 TC 3.9 *

27 TC 3.9 *

30 TC 3.9 *

33 TC. 3.8 *

6 169223 00 DS 3.6 * South fence line
06 DS 3.1 * DC = 12 inches _.

12 DS 2.2 *

.7 182224 00 DS- 3.2 * South fence line
06 DS 1.6 * DC = 6 inches

...........................................................................

_ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ - - ., -, ,- . . , - . . . _ .
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RADRPT V85.1<850225.1330> Table 3.1
Radium Concentrations at Exterior Locations,

DOE ID No. GJ-07866-RS 134 Mirian Avenue Page 2 of 7
... . .. .... ... ...... ..... ................. .......

In Situ Ra-226
Loc -Grid -Depth ' Meas.. (pCi/g) Chen Ra-226 -

,

, pci/gf Commentsf Location' (in.) Type Tot. Ct . Spec'tr._ (
__ ____ _

8 189253 '00 DS 2.4
,

Water line*

03 TC 3.6 * West of house
06 TC 4.0 * DC = 0 inches
09 TC 4.2 *

12 TC 4.1 *

15 TC 4.0 *

18 TC 3.9 *

21 TC 3.9 *

24 TC 3.8 *

27 TC 3.8 *

30 TC 3.7 *

33 TC 3.7 *

36 TC 3.6 *

39 TC 3.7 *

42 TC 3.5 *
. 45 TC 3.6 *

! 48 TC 3.5 *

51 TC 3.6 *

54 TC 3.7 *
; 57 TC 3.6 *

60 TC 3.5 *

63 TC 3.4 *

66 TC 3.2 *

69 TC 2.9 *

72 TC 2.4 *

9 190230 00 DS 1.7 * Rock garden
06 DS 2.4 * DC - 12 inches
12 DS 1.3 *

00-06 SS 4.7

10 191247 00 DS 3.8 * Southwest corner .

06 DS 3.7 * of house 2

12 DS <1.0. * DC = 12 inches

11 193245 00 DS 3.1 * Sever'line.

~03 TC 3.9 * DC = 0 inches
06 TC 4.1 *

,

09 TC 4.1 * _r
12 TC 4.1 * '

15 TC 4.1 *

18 TC 4.0 *

21 TC 4.0 *

24 TC 3.8 *-

....... ........ .. ................ ..... .......... ....... ...

--- . - . - . - . - , . -- - , , - - - - , , . - . - , - . , . - , . -,,----- ,~ ,. ,n.n . - - , . - . - , - - . - - - , . . . , _ -
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RADEPT V85.1<850225.1330> Table 3.1
; Radium Concentrations at Exterior Locations

DOE ID No. GJ-07866-RS 134 Mirian Avenue Page 3 of 7
.. ..... ........................ ....................................,

In Situ Ra-226
Loc Grid Depth Meas. (pCi/g) Chen Ra-226

-

f . Location (in.) Type Tot. Ce ~Spectr. -(pci/g) - -Comments
''

___ _ __ _ ___

11 193245 27 TC 3.9 *4

30 TC 3.9 *

33 TC 3.8 *

-36 TC 3.8 *

39 TC 3.7 *

42 TC 3.7 *

45 TC 3.7 *

48 TC 3.8 *

51 TC 3.7 *

54 TC 3.8 *

57 TC 3.8 *

60 TC 3.7 *=
63 TC 3.8 *

66 TC 3.8 *

69 TC 3.8 *

72 TC 3.8 *

12 202234 00 DS 4.9 * Septic tank
03 TC 6.7 * DC = 18 inches
06 TC 7.9 * Based on the
09 TC 8.0 * deconvolution graph
12 TC 7.2 *

15 TC 6.2 *'

! 18 TC 5.4 *

21 TC 5.1 *

24 TC 5.3 * Auger refusal

13 209251 00 DS 1.1 * Cas meter
06 DS 1.7 * DC = 0 inches
12 DS- <1.0 *

18 DS 1.5 *

24 DS <1.0 * :
27 DS <1.0 * '

14 211242 00 DS 4.1 *- South of house
06 DS 1.6 * DC = 6 inches

.

| 00-06 SS 7.1

15 214223 00 DS 15.7 * South fence line .

03 TC 9.5 * DC = 15 inches -

06 TC 10.8 * Based on all
09 TC .9.3 * data available
12 TC 7.7 *

l

.- _ .-. . - . . - - _ _ _ _ - _ _ _ _ _ . . _ - - _ _ - _ _-
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RADRPT V85.1<850225.1330> Table 3.1
Radium Concentrations at Exterior Locations

DOE ID No. GJ-07866-RS 134 Mirian Avenue Page 4 of 7
.. . .. ... ......... .... ..................................

In Situ Ra-226
Loc Grid, Depth Meas. (pci/g) Chem Ra-226 -

.

f Location (in.) . Type. Tot. Ct Spec'tr. . pCi/g) Consments(
_ _ _____ _

15 214223 15 TC 6.0 *

18 TC 5.1 *.

'
21 TC 4.7 *

24 TC 4.5 *

27' TC 4.3 *

30 TC 4.2 *

33 TC 4.1 *

36 TC 4.2 *
-

16 219251 00 DS 1.2 * South foundation
06 DS 1.6 * DC = 0 inches

00-06 * SS 2.3
t

17 228236 00 DS 2.4 * South of house
06 DS 2.3 * DC = 12 inches
12 DS 1.1 **

00-06 SS 6.1+

18 232249 00. DS 5.8 * Southeast corner
03 TC 6.1 * of house
06 TC 6.2 * DC = 12 inches
09 TC 5.5 * Based on the
12 TC 4.9 * deconvolution graph
15- TC 4.4 *
18 TC 4.2 *

21 TC 4.1 *

24 TC 4.1 *

27 TC 4.1 *

30 TC 4.1 *

33 TC 4.0 *

36' TC 4.0 *

39 TC 3.9 *
;

19 234242 00 DS 3.7 * Southeast corner
06 DS 3.2 * of house
12 DS' l.9 * DC = 12 inches

00-06 SS 7.7
a .

20 240290 00 DS <l.0 * East of house -

i 00-06 .SS 1.8 Background
03 TC 3.5 * DC = 0 inches
06 TC 3.7 *

09 TC 3.8 *

i

i

d

-- - - - - . , . - . . - - , - - - , . ._... -~,_ _ , *
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RADRPT V85.1<850225.1330> Table.3.1
Radium Concentrations at Exterior Locations

DOE ID No. GJ-07866-RS 134 Mirian Avenue Page 5 of 7

In Situ Ra-226
Loc Grid Depth Mess. (pCi/g) Chen Ra-226

~

f Location (in.) ' Type- Tot. Ct 'Spectr. -(pCi/g) - -Comments
.

20 240290 12 TC . 3.8 *

15 TC 3.8 *

18 BR 3.8 1.1 *

21 TC 3.8 *

24 TC -3.8 *

27 TC 3.8 *

30 BH 3.8 1.2 *

! 33 TC 3.7 *

21 241233 00 DS 3.6 * South of house
03 TC 4.5 * , DC = 3 inches
06 TC 4.5 * Based on all,

09 TC 4.3 * data available-
12 TC 4.2 *

1 15 TC 4.1 *
18 TC 4.1 *

21 TC 4.1 *

24 TC 3.9 *

27 TC - 3.9 *

30 TC 4.0 *

33 TC 3.9 *

36 TC 3.8 *

39 TC 3.9 *

22 244258 00 DS 10.3- * East of house,

03 TC 7.1 * DC = 12 inches
06 TC 8.3 * Based on the
09 TC 7.6 * deconvolution graph
12 TC 6.1 *

15 TC 5.2 *

18 TC 4.7 *

21 TC 4.5 *
.

24 TC 4.2 *

27 TC 4.2 *

30 TC 4.1 * *

*
. -

- 33 TC 4.1 * '

I 36 TC 4.1 *

i 39 TC 4.0 *
| 42 TC 4.0 * . "

23 246251 00 DS. 6.2 * West garden
06 DS 3.1 * DC = 18 inches
12 DS 2.7 *

18 DS 1.2 *

. . - - - . . - - .. . . . . . - - ._. ----. - . - ... ._
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BADRPT V85.1<850225.1330> Table 3.1
Radium Concentrations at Exterior Locations

DOE ID No. GJ-07866-RS 134 Mirian Avenue Page 6 of 7

In Situ Ra-226 - -

Loc Grid Depth ~ Meas. (pci/g) Chem Ra-226 .
,

f Location (in.) Type Tot. Ct .,Spectr. (pCi/g)" Comments
.

l__

24 260226 00 DS 20.9 ~ '* In dog kennel
'

03 TC 12.9 * DC = 18 inches
06 TC 13.1 * Based on all
09 TC 11.2 * data available
12 TC 8.6 *

15 TC 6.7 *

18 TC 5.2 *

21 TC 4.6 -*

24 TC 4.5 *

27 TC 4.4 *

30 TC 4.2 *

'

25 270272 00 DS 3.2 * Mid garden
06 DS 1.9 * DC . 6 inches
12 DS 1.7 *

26 '272231 00 DS 5.5 * Southeast of
06 DS 4.2 * property
12 DS 1.9 * DC = 12 inches
18 DS 1.2 *

27 275252 00 DS 3.5 * West of shed
06 DS 2.9 * DC = 9 inches
03 TC 4.8 * Based on the
06 TC 5.1 * deconvolution graph
09 TC 4.9 *

'
12 TC 4.5 *

15 TC 4.3 *

18 TC 4.2 *

21 TC 4.2 *

24 BH 4.0 1.2 *

27 TC 4.0 *
_

30 TC 4.1 *
! 33 TC 4.1 *

36 .BH 3.9 1.3 *

39 TC 4.0 * -

. .. . . .......... ... .. . ........ . ... ..... ........

b

!

| I

_ -. . . _ . , ._ __ _. - _ . - _ . _ _ _. . . _ - . _ _
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RADEPT V85.1<850223.1330> Table 3.1
Eadium Concentrations at Exterior Locations

DOE ID No. GJ-07866-RS 134 Mirian Avenue Page 7 of 7
... .......... ....... ...............................................

In Situ Ra-226
Loc Grid Depth Meas. (pCi/g) Chem Ra-226

'

)
f Location (in.) Type Tot..Ct Spectr. -(pCi/g) -Comments

--
'

;

i- -

28 283299 00 DS 3.4 * North fence line
06 DS 1.9 * DC = 6 inches

........... .... ........................................................

Tool Types: GB = GAD-6 Borehole Notes: DC = Depth of Contamination
GS = GAD-6 Surface * = No Soil Sample Tdken
DS = Delta Scintillometer [n] = Reading Taken n-Inches
TC = Total Count Borehole Above Floor or. Ground
SS = Soil Sample Date of Survey = 03-07-85

; BH = Combined GAD-6 and Team Leader = TC
Total Count Borehole .

.

I

i
,

I
~

,

m

. _ . . ..,. . . _ . . ._. _. - - ., . _ _ _ ,
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RADRPT V85.1<850225.1330> Table 3.2
'

Radium Concentrations at Interior Locations
DOE ID No. GJ-07866-RS 134 Mirian Avenue Page 1 of 1
. ............... .................. ..................................

In Situ Ra-226 -
Loc Grid Depth Meas. (pci/g) Chem Ra-226 -

.

# Location (in.) Type. Tot. Ct .Sp'ec'tr. , pCi/g) Comments(
.

1
1 00 DS <1.0 * Root cellar 1

06 DS <1.0 * DC = 0 inches
'

00-06 SS 1.7
..... . .... ...................................... ............... ..

Tool Types: GB = GAD-6 Borehole Notes: DC = Depth of Contamination
GS = GAD-6 Surface * = No Soil Sample Taken
DS = Delta Scintillometer. [n] = Reading Taken n-Inches
TC = Total Count Borehole Above Floor or Ground
SS = Soil Sample Date of Survey = 03-07-85
BH = Combined GAD-6 and Tesa Leader = TC-

Total Count Borehole
i

J

:

.

b

esi>

I

i
L____-____-______ - .- - .-. - - - - - . - - - - . - - . . - - - - - - - - -
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Table 3.3
Summary of Interior Gasuna Exposure Rates j

DOE ID No. GJ-07866-RS 134 Miriam Avenue Page 1 of 1
........................................................................

.

Number of Range at Mean at Number of -
-

j Readings . aist Waist . Readings , Range at MeanW
,

Location Taken at Level Level' Taken at Surface Surface ;
,

l
i * Waist (uR/h) (uR/h) Surface (uR/h) (uR/h)

Level
____ __ _ __ _ __ _ _

PRIMARY *- * '* * 10-13 *

STRUCTURE

CELLAR 01 16-16 16 01 17-17 17

SHED * * * * 10-12 *
. ............ ............ .... ...................................

I

* The CDR and ORNL data indicated the absence of interior contamination
at this property. This information was investigated by performing _a;

walking gasuna scan. These areas and the ranges of gamma measurements
are shown in Appendix Figure 3.3. The exposure rate in the cellar is
also shown in Appendix Figure 3.3.

f

b

I

.

.

6

f

i

. , . . - - . _- . . _ _ _ _ _ . - - , . _ . . . , . . . . _ _ _ _ _
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Table 4.1
. Area-and Volume Calculations

DOE ID No. GJ-07866-RS Page 1 of 2 |

AREA CALCULATIONS (ft) S_F. DEPTH (ft) .C, F, CUBIC YARDS- -

,

.

1121 x 0.5A 7 x 3 ==

B 2 (4x3) 24 x 1.0. = 24=

C 24 x 5 120=

5 x 4*

1Q.=

140 x 0.8 112=

1

D 10 x 5 50 x - 0.5 25==

.

'

E 8 x 5' 40 x 1.0 40= =

F 8 x 20' 160 x 1.5 240-= -

G 10 x -5 50 x 0.5 25= =

H 62 x 9 558=

i 7 x 4 _21=

586 x 1.3 762=

I 28 x 7 196=

13 x 3 _21=

235 x 1.0 235=

J 4 x 4 16 x 1.0 ~ 16= =

K 9 x 5 45 x. 1.0 45= =

L 15 x 11 165=

10 x 5 50=

2 (4x5)'
40=

255 x 0.3 77=

M 5 x 15- 75 x 1.0 75= =

N 6 x 13 78 x 1.5' = 117=
,

! 0 17 x 12 204 x 1.5 306= =

P 2 x 2 4 x 0.5 2= =
7

Q 15 - x 16' 240-=-

16 x 4 64=

304 x 1.0 304=

|

i

- . _ _ _ . - _ __ _ . . , - - . - . - . . - _ _ _ -. - _. .
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Table 4.1
Area and'Yolume Calculations

DOE ID No. GJ-07866-RS Page 2 of 2

AREA CALCUIJLTIONSC f t) E DEPTH (ft) E CUBIC YARDS-

R 20 x 20 400 x 0.8 -320- =

'

S 32 x 3 96=

13 x '10 lja=

226 x 0.5 113=

TOTAL YOLUME - EXTERIOR 2,849 = 2,849/27 = 106

.

See Appendix Figure 3.5 For Areas
.. . ........................... .............. ..... .. . ..... .....

e

|

.

O

$

-e

|

-.- - ,. . _ . . . _ . - _ . . _ - _ . - _ . . _ . _ - . . _ - - . . _ _
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Table 4.2
Estimated Cost of Decontamination and Restoration

DOE ID No. GJ-07866-RS Page 1 of 1

Remove identified residual radioactive material -
-

92 cy 6 $14.50/cy (machine-open) . $ 1,334
14 cy 8 $44.00/cy (manual-open) 616

Remove / replace chain link fence
138 f t 8 $2.60/lf '359.

Replace compacted roadbase-

13 cy 9 $11.50/cy 150

Replace water-settled topsoil
93 cy 9 $9.50/cy 884

Replace sod
2,025 - sf @ $0.30/sf 608

Replace. rose bush and tree
5 es 8 $50.00/es 250

TOTAL EXTERIOR $ 4,201;

i

TOTAL INTERIOR 0

ACCESS CONTROL 250

SUBTOTAL $ 4,451

CONTINGENCY @ 15% 668

|

| SUBTOTAL $ 5,119
t

j CONTRACTOR OVERHEAD & PROFIT @ 25% 1,280 -

|

| GRAND TOTAL $ -6,399
1
'

-.......................... ......................... .......... ...........
LR050885
REA07866/REA-505/LAJ 7

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



~_ -

.u7 % l

I s .

[3
.

6

t,,Q,.=
. .-

8' N9 a g , .L:;* ::-

%..g.* y --- K'
:: .

~

O. .

\.:

..I n.m.t.
9 * " " ' g ,,.. e -; i" _ _ . e

t -. _

r.: I/ .
<, &:

..
' * * * * * *

,#'1.

%e. _ _. . .- f.-
..

1 % 8 an ,. f"''" D [ \ /'.. ne. x~ 4 s_
, i.# * * - ,

}, o |
. M ** ..L.yJ |

. . =.eg****,*aa..fp "), M jp y4{ /,,,3,.
'

f *#4 i ad.- *** a

:agw** 5 I
- '. ,,,,,-

/ ..b. , . * * J
g . % .,.s .; q. Jg., I g ,. ,

a s..O t. . .,, , ; . g .#{1 1*
e.

1 3 si * ,g .,e

.e.*3 89e
I' } .3

- 'g
Omoao .

"I 7
**** ,9

'a ,..

.1 --. . ! "."b.
* -3

I .-
~ /p*.

t e
-7*'*'."|2" e

j. - . ;. ~ . . - -
| -

-a

~.* .~: w .. o ,~ j M
.

,1 *1 ;. I ., , %. ./ i..
yi p; : .,s --'- - ..:J e, ..-...

. - . . . -
t:: ._ 73 ..*' _,i. t -as. s ,,, t p,

| gi .

# * ~ un.e-. '- : ("***'''' !**Jd.

n . .3s a
__

M.;,.f . %.,a e
.Q e.

-. .'s
d' 7fsan a ' = - -

D . f,s'A.
.

''" T b .ib y~ ).-e
j ..

f *
U

-l ,g 7 "

/-M' a'" . :-.f.:.} J j.j -- Q i:, ,, f, is= --" gi,,-
av

_ ,_
f s ' ~~

! 2
-

I' ,' , t
_.y<m-

e.: . J : }. ] ._ _ _. o., t ; e- y. . .,
_- - - - - ,

.:...m... **-*. a@ ;,,f.; g.: .a u egQ1
..-

.
. .,.
'

> x
. -*

, ,m_t .
.

.. m...

. . .eT'; _ _anuact p. .

.I ~,,,,

,
4 y,na.e

gsa/ . ....'.9 _ y3.. ,". . e.j . $. a.{. I qP. .. %,.,./ . ,g~oa.{ 5,.j. w"* -

N u. 'g*'"''"'., A.,,$i
,,

'y
t~ '.-

.. e*;

J '''/, ,{ -.."* Q t'. @ J.*f' ~f =a-- a. -

~3,,,. - ~s'~ /**.~~ - --- ...I r[w =b'' Qa., *"":- %:i at : r s.
s ' * * * * * 1 .:. y5'= I g 3 GranQfi'. :

o/***. '-|g ==.se y
.ama f ,.r,,

.

ii
2

. i[' L"#'"'-""-'* {--}-7|
.

s.

s
** i--.-g, ;},

: .. % ]{$ $ .. ;
- "

.

s

"* |!.* 5.=.h.4 ,.,, ;;g, ' ___o.d,.; y -
1*** 7 -

g
' g,.b % *- ..%_..

s- C.

= -im.-
e. ewe. . - - - - - 1 -;- ea .

%.'aan :_o. , * " , . '
.s

,1:''b .17. i::' W
.,

a. t , . ' - -T- P. .;~.,-t - a..C".'' aa. a.m.:s gL g .- -. . .'s.Iw. i 3 .

1
g :. :. m..

g ; .,1- ,. %
-

e----. + e .'N a l." ' ' _ . , sp
+ e, ; .,q t , g, .

,

,u
. w-# ' 7: t .?..:-.: _

-Q Y ;c MII. il
' 7_ - .4:: ' . : ;.r % . m

t

k*~~~''!
j j~.

,,,,,.

.: ..-- fy,.. \
t.- .- g--

.. s g., .,

y yg ::a- .- 'x ;p

,
','[*, . ," ^^ ~ -g

-.. :h. B,.i_QST : 3._a. . .t
-d ,

. e usn-.
. {,,,,,,,- o

.

r
g -

_.: o -

iI *-"8 !8 a,-
I .

--

_

\ -

. . ./ -% .I . . p
- ~ -:

- O *- ,u 1 0
^ ' . r ..% i : L LO + _ m . _ % . . _ li !'t ~f,*%,O %e

' M " : ' * i ^J * [' ? ' "
-

' " ;..n a: ,- , , , * *
*'..'1 *d-V ;

/ ' . **::";i-- - 1-i- O i g a a''-i-i
". **

fR tt ,. - . :iE-';;. ,
~

N*u-p%- .4 ** . '.

! -

%, ^.- rdspM; i' ~ ~k M '' f J } 1.-
*

''*'~p "b"# -!1-

.- .eg.@-GR AND JU.NC.TfDN-# ':
_i_ , e

% a.r.Jk-
--*.. -.,. 5-.

8 + N A-

14 .. r.-.. - . g . ..-a+ L =- ~ ~ o - - m .ay J Q .;.f.. .4 --

,p i., a..j.'N. @_, s. .'.d ' i 9e% 4- T^J cf--- 3 g ., . . . ~ . . - . - - - . -, ,.% 4y;,, ut. ..

j
-..^.

5 $.,. . .. . .+y
" ~- |

- .;. i
~-..- .s.i ."~~

"

,. .

o _.J; ~I N|,h
,

w .i -

.[j .s / 12 .,
+ y l b~E:5ye .

. 4 ' -w - g-

n.- J. t.c d .m p - ; | 1 ,,~ ~,.___oa _ a| f,} / ~~g1_
, , _.

_ _ um~. g-: . %. . . r

a 1.:
...., .- ,,,,,,a-- p,,

-

' i* p -
1. . :-

, .m

: ; -
. - - . . -

,
,
'---.s a ,.o - - ,

j.. .j- y- .
. . . . . , "-

i 'a/, j ,-

d. fQ N.p.k.! . f > =f x.:: :- :.,.
rp *

I
]

-

/ : . 7
l+ -=s-

._ iW:: .;! j1r. i.c _ sq.' = * e g a ,,ty .:...,.=~ ..

W<, 9.,t, % ji!.>,A r unt -. ire,p. E . c' h:m
t

X..'!
..

\f ?
..

- . . g 3 ;;, s, p,. ,6 ,,y - . . . - ;
<

g i ; ..!.;. n ,:--- .

fe., O
.

8: :. : * , ;} q,,4,,,,,,,,

'} _.. ~* **-' 7-
- *y- 'm;* ..

+.y , a | -.,e **I \ ' i , 2 1

W ,

:: .: : Fgqep4,%
g-- ~

v- . -*'
,

-u:f.,,*

(,.e:;;.L y ; ;o .: .:
1.. ,

y' <

.._5 i
2. _ _., . . . ..a.gf n 3.m.- .f .e,

:

i . i_ --- 3.-

STATE OF COLORADO %. s !, I
.g..I - *. ~

' U. -

- ,
.s ~, -

,

t

. ,.

t% ' ''
.n

)q-. " ~~'"

..2. a7 tj o - - e.;.
_

.s...j.:,:m. Nm. . .

TAILINGS REPOSITORY -i. n ; 4o3s

s. r .'N . ,

o,,-
1 ;;.-

.
.-...- ,

; ,, 8 'ER \. ' '''' '.' . :.
"

**
.

' 9 aa . ,.
.

/ * * .
/

y
PROPERTY LOCATION , r

FIGURE 2.1
VICINITY MAP

_ _ _ _ __ _ _ _ . . - _



N ,1 t-

p! y. l e:b..

si : w-
-9 ?.5..

I*- s s '-= cc- - - .m ois una w- - - -
:!
gj g- _

*= 1 .
-

_

_ i a wo , s
|

,,,/ | J k w~

<Q- *& }
,:' l ./ - w '1gy s..

e ,I $a}
,

s-f C :|_/. / / *8
- , s

Y 4 ., F.*."'' l {I {k.&. ~{%.
. .

' * '

-3
e $4 %2

.,

d_ifj sfN /,. Ej"*b :;^

; [\. /e; |
8; f %!' sjd s' 3: **n,

= aier,li4 -
,< / . ... ig-O / os use'

R \ l
- ~ / I ./i

,
Q \ j~ W'

k | \ j / $$h?* *

/ [/ \
/ |

ipt,q; .j h/ ,\ ,

i y 'a / es j t .1
~ y!.f / 5331

_. "1 i/ \

f|Ill
3w; If / i 'OfI

. .,

1/ \
'

l / .sy \ r/ ~w ., clu
"-

; ,

i : 2
~

qb, / : e- - - ,
,

i < --

f
.

---f)$+.

7 'a ,, / 2 .u ' : -ian

osi a# . u/:. s
m s s--

~j,, , , , 1- = - | < m,

|' $ h k_ _## g,_ - r

Ip .; Ai as

I $ m I

G 33 -- J ;i i | . z
,

: '

m
A '

,.
'

i <r
1 vi J-

1 |

N 0-

N@ d ..

*

I
,,, i

e a wg - ,7 -

,ai
me m r,
my % -.

kggk 4 A' N"
s

= wm t 4 %
R:: 9 : 3 I, w

,

m.i s 2._-__-
s 5 Ni Q

M . ' '' ''5'

_ __or,
- _ 11 1

a

| po :
,{2 N A% u N taj

*= \ \ g* k E*

/*
.

g3 M DO N N '
<

- s'N)' Np$$ |
$ e9. h/ o, .

N ,,,g n ,...e ^/..\- p Ej' ' "
N Ng s.x

~+''h r.:. | x I m2 ,,,. ,.. ; J
.,o AW<NI . 1, l .{ 5 I
_a -

I bs

q& q% ||
'3_o o'o o' o 0 05 it* ' q.

h.'{ /,/N hA eg sa j %- ,,; -,

7~ y w -

3.s:3 3 /- ,/
. %s

e =,
7 ./i

*N' * /, * f' $' ,* .

I / m / < k-

k // ' ' h5 | y
'' '- 7,r- N -

, ,;9' , '
-

' -: ,%,7-, , ,

" '
; :| i2

i

- 1 0 ,[ !) 3 /3

J R|d ji '/V
if-'i e /'iii

i 3
! /'J

i i.

i r

(It1N]AV hTiVW) i



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

i-

.

.

11 12 14 16 18 20 22 24 26 28 30 32 34 36 38 4032 g || a ;i, i; i || i u i, ,

i ! *
| i, 1 i 3, .i

, ,
,

t
---

r , , , e i
|M' %I%,% % % % %'% %.% % % %|%!%!% k

-

. ,-

30
. .

.
m. 1

-

- ; .. -t

2 %. f ;% b,...;
- E' -r

.! ; % f.'if, % % % i% L'(, %'I% % % %%
~

: . -

,. ....!.

M
,-

~
% % 2% ',

! % % % % %--- % i% % -",,
*X i28 ; , - r -~

-r----
-

,

G. , , . ..

i ;
.:,%--,. g r -- - rucco. -

% % %% % % i%- -7; ig% % 4% % Siaci.e stoar i % -'
3 ,

. g~ *,
. -"--2- r' ,

i i%.1"n.''d% ''(, !% % % % :% lM.;*%- - - i- i2s s --- - ---
M' .. ' ,I

!- ''

i. -
L

'
.

. 3-
- r!--~

-

i.
-- a-

g; ..,.. . M .% % ;% %
'

L. 'i..f.,-f.'. % t2.L'Y| R.%% % % ' M.- f %. .p%. _.-. ... .
. .

. . . . , . . _

'

=
-

.
. . ;

g
- . - ,_- -m_ .

.

X' fT %~~",, i% % |% % % 's{,2% h,%'')Q .
r-

24 - h Y( Z' ''W')CW .

3
- - - - 4- - - - - - -

-

.; -3_ . * ! j- r 2G

-. .

$. .,. N, |?s $s . .!s $e fa... $ $l?

.

9
. _g

- No . $.. , .|..)-.?,a .
t,

; ..g- . . . . .
__

22 -
% J". I%% %!% %i% 4.!%,'% -% % 7% !% k% ''j'(, i *

'

."
,3 , . - -- -- -

; y cE n AR
- 2;78s

-

LEGEND= - -

. *
-

,
..,.. . . . , -...W . 13 GAMMA (XPOSURE RATE At WAIST LEVEEL~ * . . : : : : :=

-
- I'-- @ " " E 9 $ "' " "'' " 9 " 9 Y " " '' | - Si

20

Ng READING TAKEN 8x 3

1:
. .-.. ...AG.. READ!N,%3N , Rho

-.
f

*
,

18 *=- -

t- --- %
i I.

---
. . , ' . . ..

g
. . . _.

16 -
} |.

'

' r
'

r- -
- - - - - - - - - ~ - - - - - - -! iI , j FIGURE 3.1 -, 1G

. .
8

.. _
. . .. EXTEF}.IOR,GRtDjo.!NT EXPOSURE RATES, ,

.- ii 8
10 -

! r -j- i
#

~

IC
~

i
.. . . . _. . . . . .. . - - - - ..n . .| I . . .f-

-

' - " * . . * * . " " . " , . * .

** *
" "" " * * * * " "" "-* * " " -

,,,,

" "

" . oEPan i af t.N I OF
c ..i : us ENERGY

[ ! :+ **aa"*""-a<=*"..

"h,, h-"w'* '*'" d"'''p'd b"h' d'".'e"s*. 4''* f's*h4 u's** .--

"P"= e" mg

12
' -| -

- - - -- !

p. ewe
c' '"'' 'r 9 "- r34 uissau avt 12R as A t+=h Pee et. se s= it .e

47 - res
, 20 to O 20 40

,p ... eer se.d ne e.ee,.es
,=n a. g.i e

:

.f |r 7g,,j, ,n
,,

GRAND JUNCTION . COLOR ADO-~w. r
##~ ' 8'f.

.

'**** .orea '** lhe ++'.*.4".,=e*.=.'.'*.*o ** **acuc hadies.
-

-
-,'T

--

_* * * ' ' - "'"** " GJ- 07 8 66 - R$

, FEET.
. a , . .r--- ~ W '

5"M IX-e- }

'

**h**
't, *w's irai

>, . >
r

-

10 i i H U " ' '- I i I F I '
1 9M ~% 95 ~ "F5530-/;/ ' / 8 10

*~'~~~~'

'

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

1



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

t

13 12 14 16 18 20 22 24 26 28 30 32 34 - 36 38 40
3932 g , g g n y n i n c 1 i i, i n i. i. i n i , i. i j , j j i i i i-

. .

.

j ...? - - -=

.

-
! . i !.

30 - -
. m. - ~ ~~ ~ L ~ ~ ~ ~ ,' ,.

-- 30.-

| O :i | ~ ~ ~.~~~.C ~~~O J>'! i : +
,

- n . E n r ~~
.

****.**.bs.....
,

i
. .D 0 ei ..i g.. .. j. . .... t .. ,.

. . j ~~~~g.:s.~ 3
.

1 0 j
gg -

. . . . . d
, f- ~

'

| - 23,. .

5 Q
.0 ..STUCC0:- : I"""~

SINGLE STORY,,
* ,

,

. .. .gr....

2
~

8:. . .
.. , . .

% w
I -

_- O ' % e 80

26 , , . .

m
. . ... . . . . . . . -,.-,

>, g
,

26k. a ,

~_~~ ~ ggy .

.n ~ _~r.
-.. . - . . . - i:~ ~ ~ ***... -

.. s -*

*
,y. _

!
~* *

NM ,.U ~I SHED, .

~~
~6** 3

.I * . . . . . . . . . - . .
.-g e.~,ww ~ ~~ :

-'""#
mb.. _ M . . L. ",M.. .c..-Q..- ..j~-- ,,,,

A~,~y*,*,,~,*,~E'~~~~~*.,, ,

----f--==.. p. , w.[,",, ~, CEE + """ "t"

' . ( p i; .; - * ~
.

~~,.~~~4~~. 6
.a~~~~.~~:C3

i
$*

~~ta** ~
i i~

-

24 --

..I -

[ ! ~ }
,

- -S E ****- ,,. .- : d~2 -2 %du- - "~I r*v':v i -
- -

24
'- ~ : :~~ ~ ~:

-

: Mr : A ~;w. P ~ ~.:T.0" . Mi i g .

. : Or~;UO,.**.J.0,~r.~~%%:%%C",~,~ t~.~'tf%3 ~ 8
L. ~ ~ .mg,~1-~~~ ~ -* ~~q et~*:g m m... m==g;::~~ -

.- -t- ~
~~ . _ ~ ~ - _wgv~.. . = _ ~.;.

- - :
."=2".~~~~

i ~y
.. .. .. .

~
;., ~ ~,=@ % _ W:- =:: = = j

s ~ ~ ~~ ~ ~ _ . . .. _ _== .. :: -t f Fu .c"-
1 EQEa..ND

..

r _-*- -7 ',*D G92 ..., !
.. .

z ~ x. /.x w ;=.= =_= =. ., :: =. = :g =m -~

gg -

. \
..

.a - - . . ,
- 22x sw

, ,

~~;*~*. QAMM A. REAl.plNGS.!OF 150 TO 19p cpsCE(LAR. ~. . . .. N

X M YXX..NA.M.Mh Ry$tNGSjor. goo:.T.OJ0' .tra- ~ ~ ~ P
- - - : : --

x x x x x NAMMh REA$lNGSpF >S00 eps j.

si i i ! !E- i "-" i ' ~~j
HOG IS LOCATEQ IN GR"ID Bl.OCK R602210 -

2020 --. - -- "" i- r------

. . . . ..-.. --.. HOG z 4 4 M. .R /h ' |
'

1

. . .

! 4

-+ =
- 1818

i -
.

: i t *

; . . . . . . . , . ._.

!
-

|
t 1816 -- - - +

t- r""" r"
-g "-"*|"" F"I"G'U""R"E'' 3".2 :t ; 3

| | I i -

; I*

, , . . . . . . ... . . . . . .. i. !
+ . . - ..E...X.TE.R. IO. R GAMM A SCAN ~" - - - = =

i
g - - - - - - - - + -

1414 - I'-
- - - - - ' " - < s ---u

. .. .. .. .- - . . .. .. .. -
-" * - " . . . U S

D.E.P.A.RY.M..E.N.I..OF.u.cm E.RGY
EN

g .. , , , , , , , , , , , , , , , .

I """TIJL M
'' . g . -

- 3".'.'.&"8' 'a'."r'".''A !*'.M., e'*. .".'.E N.I',Ib'88 - -I

~~*'W""4"7 -
134 MiRI AM AVE l2""5C5 3#512 frepn .4m aces . peg. 6 e .

Dep.re at.')a-s.v ahe ne.e.mirect 4t ein.a.4.u s
e6.

g i.ad 7 c,.Js 'o A. LJ51 20 10 0 20 40 GR AND JUNCTION . COLOR ADO3,
e- ,pa wp ,,s.t 4 m. g yf r.i, tsN

.. ;.
.

.
.

.2pi.- c , g ..
- - , - -

g- ;--|-.2 - | -,
- --.

:r E ET er . r. m -

**** ** GJ-0 7 8 66 - RL"w'ed. ;.-)( : ? ; gsr . ..g. . .

J 2

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 -
. -,

40 42

- .' L



.
'' q.

*

42(10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
1 I i i L i i i i i

i i i i i
'

- ; 5i i i i i i i,32 ; i i i i
, ,

-

? i.
.

#

.i*

* t 9
._ {C''AU# - " "

g !30 -

; ! :

-i
*

{ ._t .

-1
_ ' :i

[ , ; __

?,'
~ r t s , , . . ,.

s
20 *-*-

tI ;.... ..;..-
. .e t i.

.
.

| N : ,

,'

i
' i8. . .

'

!. , , , .,,,,,,,g,,,,,,_ gw4LMINS SC4N RANGE ii g.- .
.

26 * ,

IO-jl3 pN/h ...i..... i,

_;;.
._8 ,

* *
1

.

.
-

, g - . .

* *

; f . I j
' II- --5 . . , . . . , t LEGEND...a ,

24 -.. ..-..

" -Q GASMA E(POSUftE Matt AT $AIST LEVEL;
.13<

GASMA E$POSU'IE RATE AT $ROUl40 LEVEU~ "I- + - - . - -
. . .

2 1615* - F
- - 1 |

10-12 CAhMA EfjPOSt ptE RAIES AIGROtJNO
*

s

i .
-

:----
-4 . ..) , - , . . % -|- ttvEtwm. i : -r-

22 _.

.

.

#4 LOCATIOl(NUMf|ER
.

. . :

e

" A "DEtJ A SCENNEN
-,

; :

: . . . . . .. . . _ . . .
,! . ! ... _ g

,

p
:4 6* .'23 .- . _ . . - ..

. ..., .

!. woude :
8 g

..
...GROU Np,,,h,y,E L,

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

.

18 - ,r -"
. .

"- 1to s' 2*
|- ~.

e : - .

IGURE 3.3 |,, ,,{,,, . , , _^,
.. -..-r ~. p.

F
..wALiUNG... '

! f

.....p..... - , . . . .

INTERION GAMMA EXPOSURE N ATES
*

iCAN i
!is

!" NQ"SAliPLE (OCATION'j A - '"" ~~
' ~ ~ - " - - " r"-

8. ;
, i3 ;RpGE .y~""'

""" "~~T -
" ' '"- * - " - "r i-

i j j :16 ~"-"l"p pR"/h"so- ~ ~
-

*- ~ ~ - -

;
3 . 3.

,.....!,. .. . . , . . . . .
._

*
.

,. !, :- .
. ' I

'

! -__

(ELLAh !
;

i i,.-.--.i -
i <

34 .. . . . - . .
i.

.
- .

'

i. r.
---

- I x. .

=r=sHEO t

_ . . ..
..

!.. -- h
! ... - .. - -.

- - :- - -t - - . . , _ . , g y, g
~ == . f . .a . . u

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

.
' ''l. - y'", - (._ (ver, 134 MIRIAu AVE

1 12 . . . . .. .

' ..

'

: T /re* arr 4 -M GR AND JUNCTION COLORADO

_. ..;..... .. ..
.. LN..O T 70. S..G.A. L.E. . .- g./f- rs'

.. . myg- y. g*
,,

dN- ~

0

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 4Z10*
,



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

1

6

.

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 G0
3232 u i, i, i

- -

i; ; i,,i
; i

.
1 i, , i ,; j j 1, i,

. i j i j j , i i i,

- ,
'

} ,..- .N.....
s

g g,

t : ;
+ -

. .i -i I,

:

*
.-

- 6 '2e -
-- 3030 -

1 . u. -

h:i 1, , I Oi ji o O.i 2

.

!O eP .. g. 2')i> : s- --h- - - - - - - - - - - - - --

4 ,
i*-

.

4F-- - ! - }-
-- 28

*

28 -

' - - - - - -
,

IO g 3 SINGl.E SjoRY 25
'

'

,,4 " 2 4 : stucco:. r ---
k N-

-}i : :
(i - - 0' & | % as '' o

,,,,,,,,,,,

~~- i -8- - : --- - 2826
|-

-r 22 :
-

| A e s N
,- .. ,,,,,,A,,g.,, _yg , gg .,_ =

! # e
--u.,..

a9, v : -

i .l I !
-

_

"L L ' - w!O- O * ' * -- -
O 'g .

-

ea

24 -- f
|

- ' . ' 24
*

:

.^ " N.; '| h"zi ! ! .2,
. |

. . . ..k.'
.i i

.'
,g

1
__ , ,

.- . . . . . LE n.E N a.g-.-l 3. . . ..,
a ,4 . . . .. .,

! - 4 24 - sontuout
7!| | ; A 'IS

:

= s .
-Q SPEb7ROhETER

-- 22
0

h '3 "6 ** : ,, . .a-- -- "''-- " *-
. ---r--~-:---22 \ t | CC(LAR Aj DELTA SCANNERj

..h.. 80!k.S AM,%_E ,, !-

. . . . . .

- #4 LoCATIONNUMMER
<

t
i

[ .-i- -- 2020 --- -

.
__

...

|'
. ' ,

.I l

j |-
- -- 1818 -

- - - -

| |t,

4 e, s.
y

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

16 -

i--- -: -
-- jgggg g-- - IG

EXTERIOR SAi4PLE!I.O. CATIONS ,. , , ,_ . .

3
} .

1414 - - - ~ - - s--
x

.- .. .. . .. ..
- - - ~ ~ - Jb-- . , . . . . . .

u s. otPant utu.s or t.u.tmov** * e * * = c . <_
-.i. < . , . . , , ,

' *'.d.d.s" Ace."h P'e.e.'ct se *= it'.".'.s.i,i C.e'n*4''v's---"g",.'.'["*o q""*gr
"

IA -
134 MIRI AM AVE lb*'* '"''"*"I' *"12 --(-

- - - '- - n
. j,, , GRAND JUNCTION. COLORADO,, _ 20 4020 to 0 tper o e.e f ,, .e 4 n.e.ne..ei ni

:
m.e w g.i ei 4 ..- 3w- r/

7

:n -- -
3; m w p -- - [ s's

-, pi. .n - e,. i : 4%. ,

. 6..

- i ~
.ni.e ' pew. he f -

.

-

_ .-
.

'TEET g
10 i i 1 1 1 I l' I I I 1 i NMD -@ 3-8 2 -M ~3 10

- 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
*.



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

*
I

e

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 4032
li h I. I I i i i h h li i I i 1. I 1. li 1. I I i j 32|| || 3 u I l' ||

' '

, .i
{

- . -

* . . . _

h
,

30 - -- --- -
'

b. 7. 6, ', '
~ ug.:p, . e fj '

, ;.-_ 30. , . ..

;
j

5:,
. . .J .s ...;...,.- . . . . . ... - . - . - -- ._

*
. . .

...

0*

- - - - - - - - k
,

'

28 ; - - ,
- 28

.<>-.
Q

--4 STUCCOi

'

SINGl.E S T,O R Y ' M 12 *
--

- ,
. r--- ,Iq ,. ;

5 6
w <-.

_
d-- - '

.% ! 1 : . .e. - , . . - 26
,

- ;. ; - .g26 jf"-- ' -- - --

.g l. : N 18 . .. h .
.

a. . . . . . . L .. - - g ,- , --m..p== p.. ..-1f] {
"": . r-- - -- - r- I ---" !""--

a ,

...-
n- m. ..-

24 = -
- -4 - - - = " '- '" '#

N.k.vu:E - I: I |00 I LEGhg,|
*

, .j
,.1.t.. .. < o w.

"- ' -

p. .. }Q.
_

i L.:.s
~

-- % MEMid .N$5Mid:7'i
.

. . ,x,
- --- wm, - - - '-s"". . . . . . . . . .

,
., . .

,

BOUNDARY Off CONTAMINATION
a . - . ..- .a ,,, - ?

. . AhEA O CON,A, MIN , TION ,,
- - - 22

*
" '

"g ,-, 22 T . ct(1.An
.

is) D[.PTH OF COf0TAMillATIO6f(INCieES)
, , , ,

* A 6
= . *- . CONTAdlNAT5D ARdA:

|.,
.

.

20 -

"2" = 20
i ,

=

,

t: -
g -

I.
.

'
= 1818 =

' *
.

I
. . . . - . . . . . . . . . -

'

..

!
-

.

16 -
*

|
~ - "j ~ ~

j-
-- 16

1 I
| FICURE 3.5 |' '

~
| . ;

-

' '
j """5kTERlhR ESTIMA:YNU"hiNki" 7;dUNT idihE5i O""~

~8 '
i

~

! I I i ! '! i
' ' ' ' ~

14
.

14 -

1
- - - 2

x. !
-

. -- .. ._ .. .. .... .. ... .. - m. .-

;.
.

, - - - - ~ ~ -

u s otnniutu, or cu.tn.ov; **a-'******<= *.. , . . , -

, , _

P.at.*WasL PF.*F.FH.f IM th9 Lh.mtf9.@U.e and u sI2 4MfWS .... . - . ' = = =.e= =*.* -'3- g34 gggggy gyg j2_.(.,,,.. n ed Aend P cg.a.emip 4
0.,-ea.ac .* ).=. sv ed h.eene et=9.I *. l a.a4

gNe ij by20 ' IO 'O 20 !40 A g-

jg g}g GRAND JUNCTION. COL.ORADO
,,

<, , - in. --
T C,s._,j , pe . .. sa : ,, . 4 6. w s,a z n

-
.r E E.T .ma 'e hakee u .

we 6.. ..

- -- |nfaaam |=- 3- .n,-,. -

g j p .... voJ-0 7866- RL. , , , , .

10 'I i H I i l' ' " ' ' ' 5 I I N ' D b I~''*3-esso 4 M 5 to- - ~ ~ ~

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42.
,

.



h k-3/85
:-

*

DOE ID NO. CJ-07866-RS _Dato April 15,1985

U.S. DEPARTMENT OF ENERGY
URANIUM MILL TAILINGS REMEDIAL ACTION PROJECT

GRAND JUNCTION VICINITY PROPERTIES

Official Survev Report

i

. \
~

Property Address 134 Miriam Avenue

Property Dwner Mr. and Mrs R.A. Hoooe

Address of Owner (if different from above)

Report Prepared By T. Coulson
.

.

I. PRESENCE / ABSENCE OF RESIDUAL RADI0 ACTIVE MATERTALS
,

1 1 No evidence of residual radioactive material on surveyed property.

1 y 1 Residual ractioactive materials found at the following locations:

1 X 1 In open areas.

I 1 Under or around exterior improvements.

1 1 Under or around a typically nonoccupied structure.

I 1 Under or around a typically occupied structure.

II. RESULTS OF RADIOLOGIC ASSESSMENT
.

Levels of radiation from residual radioactive materials, if any, do.

1 1 not exceed EPA Standards and no action is required under the Uranium
Mill Tailings Remedial Action Project.

.

Levels of radiation from residual radioactive materials exceed EPA
1 X 1 Standards such thht' Remedial Action is recommended an'd will be

-
- accomplished, with your consent, as soon as budget and schedule

permit.
,

: cc:
G. A. Franz, III, GJ/CDR
J. Themelis, Mgr. UMTRA Proj. Off.

HIG = 17 uR/h,

HOG = 44 uR/h
!

i

| . ,

t-
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yg' AerospaceBendiX Bsndix Field Enginwring Ccrpcration
P.O. Box 1569 ,

Grand Juncton. CO 81502-1569 |
Te@phonc QO3) 242-8G21
tom x: 454-338

.

Apr'l 23, 1985i

.Jon Luellen--

Colorado Department of Health
222 South 6th Street
Grand Junction, CO 81501

Dear Jon:

This letter is a follow-up to the Technical Review on Department of- I- '

Energy (DOE) Identification (ID) number GJ-07866-RS conducted on 28
March 1985.

The areas requiring additional work or comments are as follows:

1. The depth of contamination at Location 5, Area 'I', is 9-
inches. This is based on the deconvolution graph.

2. The sign ">" (greater than) has been changed to "<" (lesser
than) for Location 10.

3. The radium concentration table at- Location 12 has been
changed to read depth of contamination equals 18-inches.

4. This area is identified as Area 'B' . The garden in this
area makes the outline confusing. I consulted with our
technical advisor Dick Murri. Mr. Murri feels we are
seeing shine on the deconvolution graph below 12-inches,
therefore, the depth of contamination -in Area 'B', has been
determined to be 12-inches.

5. The radium concentration table has been changed to 12-
inches for Location 17.

.
-

6. The depth of contamination in Area 'A' (232249), Estimated
Extent of Contamination map is 12-inches based on the

- deconvolution graph.

7. In Area 'I' (283299), the depth of contamination is 6-
inches.

8. TailinEs'hh,ve.been rototil. led into this. garden area
(270272). While investigating this area with a

' - scintillometer, readings of 140 eps were obtained, however,
~~

- a 3.2 pCi/g delta reading was obtained at surface.

i

|

*

. .

. _ .__

__ , , - . _ _ , . , _
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9. - Regarding Area 'C', again I consulted with our technical,

advisor Dick Murri. Mr. Murri feels we are seeing shine

. ,.
below the 15-inch level.

.

10. The septic tank was investigated with Location 12.
.

._

Sincerely,
. .

Te Tulson
~3 . .

"S3 Survey Tum
,

,

GJ-07866.TC:CDHLTR

.
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MENDRANDUM Bendix Field Engineering Corporation
Grand Junction Projecta Office

Date: March 12, 1985

To: Files
~

From: Terry Coulson

Subject: Team Leader Notes - GJ-07866-RS

A *1
i,

Address: 134 Miriam Avenue

Homeowner: Mr. and Mrs. Robert D. Hogge

Occupancy: Two

Team Members

M. Heronema C. Holmes
P. Hardy B. Beltz
S. Larsen S. Southern
M. Dexter

Instruments

Delta Scintillometer - C-3935, C-3937
Total Count - C-3956, C-1062
Scintillometer - C-1208, C-1196; C-1127, C-1181, C-1185
Downhole Scintillometer - C-0498

.
-

Mr. and Mrs. Hogge are the present owners of this property and the sole
residene$s.

'

After gridding and scanning, contamination was found scattered throughout
the southern half of this property with a small area on the , northern
border.

~
~~

The utility; lines were a'ugered..
-

.

Scattered readings of 140 cps were received throughout the garden. The
homeowner (Mr. Hogge) commented that they had used tailings as fill in
the garden.

. .

, . , -~ - - - - --- - -
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Tcam Lrd:r Notes
GJ-07866-RS-
March 12, 1985
Terry Coulson
Page 2

.

'

A walking scan was performed in the house, no high readings were
obtained. . A reading of 160 cps in the root cellar was investigated with

a delta.
.

-The technicians were reminded to use plastic bags on the probes.

! .

Revisit
i

.

Date: . March 12, 1985

Additional data was taken in areas where readings of 140 cps were
observed, and in a couple of areas where readings over 150 cps were,

| found.

The data was add.ed to the radium concentration table.

The homeowner (Mr. Hogge) indicated that the septic tank was located
south of the house.

4
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DE. CON V85.1<850117.1233>

APPARENT RADIUM-226 CONCENTRATION 2
DECONVOLUTION GRAPH

PROPERTY HUMBER: 'GJ-07866-RS
HOLE HUMBER: 2

- - LOCATION: 143270

APPARENT RA-226 (pCi/g>

0 5 '10 15 20 25 30 35 40 45 50 55 60
1 1 I I I I I I I I I I

D
E 6-

- P i
*

T 12-
H

<in) 18--

24-
.

30-
-

<5 1 1 5-15 T77T >15 TRRT

Apparent Apparent
Radium-226 Radium-226

Depth <pCi/g> <pCi/g>
(in) Undeconvolved Deconvolved

======_==_========_======================

3 3.6 3.6
6 3.9 3.9
9 ~4 . 2 4.6

12 4.3 4.5
15 4.3 4.5
18 4.2 4.0

. 21 4.2 4.4
24 4.1 3.9

,

27 4.1 4.3
~

30 4.0 4.0
33 3.9 3.9

.

"
o

.
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D.5COH V85.1<850117.1233)

- APPARENT RADILIM-226 CONCENTRATION 5
DECONVOLUTION GRAPH

PROPERTY HUMBER: .GJ-07866-RS
HOLE HUMBERi 5

LOC 4 TION: 168257-

APPARENT RA-226 (pCi/g >

0 5 10 15 '20 25 30 35 40 45 50 55 60
1 1 I I I I I I I I I

D ////
E 6-

- P. //// *

T 12-
H

(in) 18-

?4-

30-
.

<5 i 1 5-15 T77T > 15 TTJT

Apparent Apparent
Radium-226 Radium-226

Depth (pCi/g> (pCi/g>
(in) Undeconvolved Deconvolved

=========================================

3 5.0 5.0
6 4.8 4.6
9 4.7 5.2

12 4.3 3.8
15 4.2 4.4 -

18 4.0 3.8
21 3.9 3.7.

.

24 3.9 3.9
27 3.9 3.9,

30 3.9 4.1
*

33 3.8 3.8

.

O

"
e

h

* .

-



~
-

.

DEColl V85.1 < 85 0117.1233 >

APPARENT RADIUM-226 CONCENTRATION 8
DECONVOLUTION GRAPH

PROPERTY HUMBER: GJ-07866-RS
HOLE HUMBER: 8

LOCATION: 189253-

APPARENT R A-226 (pCi/g >

0 5 to 15 20 25 30 35 40 45 50 55 60
1 I I I I I I I I 1 1 1'

D +
E 64 .

P l
T 12-
H

(in) 18-

24-

30-

36- t

i
42- 1

- I
48- 1

-

54-

60-

66-
t

72- I I

<5 i i 5-15 t//i >15 TWRT

Apparent Apparent
Radium-226 Radium-226

- Depth (pCi/g> (pCi/g>
(in) Undeconvolved Deconvolved

=========================================

3 3.6 3.6
6 4.0 4.4
9 4.2 4.7

12 4.1 4.1
15 4.0 4.0
18' 3.9 3.7

-
- 21 '3.9 4.1

24 3.8 3.6
27 3.8 4.0
30 3.7 3.5
33 3.7 3.9
36 3.6 3.2
39 3.7 4.2

~

42 3.5 3.0
45 3.6 4.0

. .

|
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48 3.5 3.1 i

51 3.6 3.5 I**

54 3.7 4.1 |
.

57 3.6 3.6
60 3.5 3.5
63 3.4 3.6 )
66 .3.2 3.4
69 2.9 3.3
72 2.4 2.4.
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DEE0H V.85.1 < 85 0117.1233 >

APPARENT RADIUM-226 CONCENTRATION 11

DECONVOLUTION GRAPH

' PROPERTY HUMBER: GJ-07066-RS
HOLE HUMBER: 11

- LOCATION: 193245
_

APPARENT RA-226 (pCi/g>
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APPARENT RADIUM-226 CONCENTRATION 1 '2

DECONVOLUTION GRAPH

PROPERTY HUMBER: 'GJ-07866-RS
HOLE HilMBER: 12

_. LOCATION: 202234
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APPARENT RADIUM-226 CONCENTRATION 15.

DECONVOLUTION GRAPH

PROPE RTY HUMBER: GJ-07866-RS
h0LE HUMBER: 15

. LOCATION: 214223
.
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APPARENT RADIUM-226 CONCENTPATION 18
DECONVOLUTION GRAPH

.

PROPERTY HUMBER 'GJ-07866-RS
HOLE HUMBER: 18

i LOCATIOH: 232249
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APPARENT RADILIM-226 CONCENTRATION 20
DECONVOLUTION GRAPH

.

FROPERTY HUMBERt GJ-07866-RS
HOLE HUMBER 20

LOCATION: 240290
.
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APPARENT RADIUM-226 CONCENTRATION 21
DECONVOLUTION GRAPH

PROPERTY HUMBER: .GJ-07866-RS
HOLE HUMBER 21

LOCATION: 241233
_
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APPARENT RADIUM-226 CONCENTRATION 22
DECONVOLUTION GRAPH

PROPERTY HUMBER: GJ-07866-RS
HOLE HUMBER 22

, LOCATION: 244258
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APPARENT RADIUM-226 CONCENTRATION 24
DECONVOLUTION GRAPH

.
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HOLE HUMBER 24

:_ LOCATION: 260226
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APPARENT RADIUM '226 CONCENTRATION 27
DECONVOLUTION GRAPH

.
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