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DOE ID'No. GJ-00069-RS

1.0 EXECUTIVE SUMMARY

1.1 Introduction

The location, DOE ID No. GJ-00069-RS, is a single-family residence
located at 1733 North 17th Street, Grand Junction, Colorado.

The purpose of this assessment is to evaluate tha extent of uranium

millaite contamination at this property. This assessment includes
recommended remedial action, estimated volume of material to be
removed, and estimated cost of the proposed action.

,

1.2 Evaluation and Eecommendation

The action recommended is the select 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, 202 cu. yd.;
interior, O cu. yd.

Estimated cost to perform remedial action,. including dislocation
when applicable, is $17,064. Remedial action on this property will
take approximately 30 days to complete.

.
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DOE ID No. GJ-00069-RS

2.0 PROPERTY DESCRIPTION

2.1 General Description

Address: 1733 N' rth 17th Street, Grand Junction, Coloradoo

Zoning: RSF-8

Lot Size: Approximately 7,766 sq. ft. (0.178 acres)

Legal Descriotion: Lot 9, B1k 1, Sunnyvale Acres, City of Grand
Junction, County of Mesa, State of Colorado.

Point of Reference: This property is located approximately 4
miles north 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
Cas: Underground
Telephone: Overhead
Sewer: Underground
Water: Underground
Cable TV: Overhead

Bordering Properties:

North: Single-family residence
South: Single-f amily residence
East: North 17th Street
West: Alley

2.2 Existing Facilities and Structures

Primary Structure:

Type: One-story, single-family residence
Size: Approx. 787 sq. ft. Construction Date: '1948
Construction: Wood-frame
Foundation: Concrete stemwall on concrete spread footing
Footing Depth: Approximately 16" to bottom of footing from

grade
Basement: None
Crawl Space: Full under structure
Condition: Good

2
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DOE ID No. GJ-00069-RS I

|
!Other Structures:

Type: Single-car garage
Size: Approximately 248 sq. ft.
Construction: Wood-frame
Foundation: Concrete slab-on-grade i
Condition: Good

Type: Metal-prefab storage shed
Size: Approximately 96 sq. ft.
Construction: Metal-prefab
Foundation: Concrete slab-on-grade
Condition: Good

General Remarks:

A large planter is located in the yard west of the primary structure.
Planters are also located adjacent to the west and east sides of the
primary structure. Structures, utilities, landscaping, and other
special features of this property are included in Appendix Figure
2.2.

Historical Data:

This structure is not over 50 years old. Therefore, it does not
meet the eligibility criteria for consideration of inclusion on the
National Register of Historic Places.

.
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DOE ID No. GJ-00069-RS

3.0 RADIOI4GIC SUETEY

3.1 > Introduction

Radiologic data were collected by Bendix at DOE ID No. GJ-00069-RS on
January 2,1985. Data collection methods were performed in accordance
with procedures fully described in the Radiologic Support Operations
Procedures Manual GJ-07(84) (Bendix Field Engineering Corporation,
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 east, west, and south of the house. No contamination
was associated with the interior of the house.

The Bendix radiologic nurvey 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 Gsama Exposere-Rate Serveys
.

3.2.1 Exterior Findings

'

Background Readings: 10 to 14 uR/h
Highest Outside Gamma Reading (HOG): 97 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: 13 to 15 uR/h
Highest Inside Gamma Reading (HIG): 21 uR/h

Interior gamma exposure-rate measurements are summarized in
Appendix Table 3.2. Appendix Figures 3.3a and 3.3b show in-
terior exposure rates and locations of these measurements.

3.3 Boreholes, Soil Samples, and Other Measurements

Areas which displayed elevtced gamma levels were further inves-
1 tigated; these areas are shown in Appendix Figure 3.4. Data from

these investigations are included in Appendix Table 3.1.
i
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DOE ID No. GJ-00069-RS

3.4 Radon / Radon Daughter concentration

Radon daughter concentration (RDC):
The working level was not assessed by CDH.
No RDC measurements were taken by Bendix.

3.5 Extent of Contamination

Appendix Figures 3.5a and 3.5b show identified areas and estimated
depths of contamination on this property, based on assessments of all
measurements taken. As noted in these figures, areas recommended for
remedial action that contain identified residual radioactive materials
are:

(AREA A) The.shed, located south of the garage, is constructed on a
3-inch-thick concrete slab. The estimated total depth of
contamination is 9 inches, based on information collected
in Area I (approximately 95 sf).

(AREA B) Around the southern portion of the house, the depth of con-
tamination is 21 inches (approximately 232 sf).

(AREA C) Along the foundation at the northeast corner of the house
contamination extends to a depth of 21 inches (approximately
57 sf).

(AREA D) Two small areas west of the house are contaminated to a 12
inch depth (approximately 140 sf).

(AREA E) The southern portion of the lawn in the backyard is contam-
inated.to a depth of 12 inches (approximately 960 sf).

(AREA F) West of the shed, the depth of contamination is estimated
to be 9 inches, based on information collected in Area I
(approximately 154 sf).

(AREA G) North of Area I, in the driveway, contamination extends to
a depth of 9 inches (approximately 285 sf).

(AREA H) The depth of contamination west of the primary structure in
the garden area in the backyard is 27 inches (approximately
690 sf).

(AREA I) The northern portion of the lawn in the backyard is con-
taminated to a depth of 9 inches (approximately 504 sf).

(AREA J) East of Area C, northeast of the primary structure,
contamination extends to a 15-inch depth (approximately
119 sf).

(AREA K) A portion of the lawn east of the house is contaminated to
a depth of 6 inches (approximately 1,742 sf).

5
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DOE ID Ns. GJ-00069-RS

(AREA L) A small portion of the lawn west of the house is contamin-
ated to a depth of 6 inches (approximately 50 sf).

(AREA M) The east-west sidewalk in the backyard is contaminated to

|.
an estimated total depth of 9 inches, based on information
collected in Area I. The concrete is 3 inches thick
(approximately 83 sf).

(AREA N) West of Area H in the backyard garden, the depth of
contamination is 6 inches (approximately 90 sf).

(AREA 0) The soil under the incinerator west of the shed has,an
estimated depth of contamination of 9 inches, based on
information collected in Area I (approximately 25 sf).

(AREA P) A small isolated area in the driveway north of the primary
structure is contaminated to a depth of 3 inches
(approximately 50 sf).

(AREA Q) The depth of contamination along the east property
boundary beside Area K is 6 inches (approximately 450 sf).

(AREAS REQUIRING FURTHER INVESTIGATION DURING REMEDIAL ACTION)
The north-south sidewalk in the west yard and the side-
walk in the north yard should-be investigated during
remedial action to assure that contamination does not
extend under them.

,
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DOE ID No. GJ-00069-RS

4.0 REC 0leGMDED REMEDIAL ACTION

4.1 Decontamination and Restoration

The recommended remedial action for this property, DOE ID
Fo, GJ-00069-RS, includes removal of select areas identified as
containing radioactive material (as discussed in Section 3.5 and
shown in Appendix Figures 3.5a and 3.5b) and transport of removed
material to the disposal site.

Af ter 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 Evaluation of Recommended Remedial 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. Appendix Table 4.3 presents the calculations
for concentrations of Radium-226 exempted on this property. See
Figure 3.5b for excluded areas.

Estimated cost of remedial action is $17,064.

This remedial action will result in select removal of identified
residual radioactive materials.'

The recommendation that partial remedial action be performed on this
property is made because the owner requested that rare plantings be
exempted from remedial action and the levels of radioactivity in
these areas fall below the EPA standards (40 CFR 192):

The concentration of Radium-226 in soil averaged over any area of
100 square meters shall not exceed the background level by more than

(1) 5 pCi/g, averaged over the first 15 em of soil below the
surface, and

(2) 15 pCi/g, averaged over 15-cm-thick layers of soil more than
15 an below the surface.

.

Owner preference is to start construction af ter the growing season
(late September or early October) and that as many of the plants be
saved as possible. No legal or other complications are foreseen at
this time.

7

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



__

' *

DOE ID Ns. GJ-00069-RS
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6.0 APFIEDIX

This Appendix contains the following:

Appendix Tables:
Table 3.1 Radium Concentrations at Exterior Locations
Table 3.2 Summary of Interior Gamma Exposure Rates
Table 4.1 Area and Volume Calculations
Table 4.2 Estimated Cost of Decontamination and Restoration
Table 4.3 Calculations for Concentrations of Radium-226 in

Soil
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 3.3a Interior Gamma Survey (Ground Floor)
Figure 3.3b Interior Gamma Survey
Figure 3.4 Exterior Sample Locations
Figure 3.5a Interior Estimated Extent of Contamination
Figure 3.5b Exterior Estimated Extent of Contamination

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

9



.- .

Table 3.1 Page 1 of 6
Radium Concentrations at Exterior Locations

DOE ID #GJ-00069-RS 1733 North 17th Street
...........................................................................

In Situ Ra-226
Loc Grid Depth Meas. (pCi/g) Chem Ra-226
f Location (in.) Type Tot. Ct Spe ctr. (pCi/g) Comments

1 136217 06 DS 1.8 * West of back fence

2 139260 18 DS 1.1 * Under garage
foundation

3 140240 00 DS 2.2 * Sidewalk

4 145225 03 TC 30.0 * Garden area
06 TC 33.2 *

09 TC 33.3 *

12 TC 30.5 *

15 TC 24.3 *

18 TC 16.6 *

21 TC 11.3 * DC = 27 inches
24 TC 8.7 * Based on the
27 TC 7.2 * deconvolution graph
30 TC 6.1 *

33 TC 5.5 *

36 TC 5.0 *

39 TC 4.7 *

42 TC 4.5 *

45 TC 4.3 *
*

48 TC 4.1 *

51 TC 4.0 *

54 TC 4.0 *

57 TC 3.9 *

60 TC 3.9 *

63 TC 3.8 *

66 TC 3.9 *

69 TC 3.8 *

5 150240 04 DS 8.1 * Horizontally under
sidewalk

6 157244 04 DS 22.2 * Horizontally under
shed slab

7 160240 00 DS 1.5 * Sidewalk

8 162243 03 TC 10.2 * East of shed
06 TC 7.3 *

09 TC 5.3 *

............................................................................
i
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Table 3.1 Page 2 of 6
Radium Concentrations at Exterior Locations

DOE ID #GJ-00069-RS 1733 North 17th Street
......... . ...........................................................==

In Situ Ra-226
Loc Grid Depth Meas. (pCi/g) Chem Ra-226
f Location (in.) Type Tot. Ct Spectr. (pCi/g) Comments

8 162243 12 TC 4.5 *

15 TC 4.1 *

18 TC 4.0 *
21 TC 3.9 * DC = 9 inches

-24 TC 3.8 * Based on the
27 TC 3.7 * deconvolution graph .
30 TC 3.8 *

33 TC 3.8 *

36 TC 3.7 *

9 165265 03 TC 3.7 * Driveway
06 TC 3.6 *

09. TC 3.5 * DC = 0 inches
12 TC 3.4 *

15 TC 3.5 *

18 TC 3.5 *

21 TC 3.4 *

24 TC '3.5 *

27 TC 3.5 *

30 TC 3.4 *

33 TC 3.5 *

10 175225 03 TC 8.6 * Lawn west of house
06 TC 7.1 *

09 TC 5.7 *

12 TC 4.8 *

15 TC 4.3 *

18 TC 4.1 * DC = 12 inches
21 TC 4.0 * Based on the
24 TC 3.8 * deconvolution graph
27 TC 3.8 *

30 TC 3.7 *

33 TC 3.6 *

11 175256 03 TC 5.0 * Driveway
06 TC 4.8 *

09 TC 4.2 * DC = 9 inches
12 TC 3.9 * Based on the
15 TC 3.5 * deconvolution graph

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

'e a:r--
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Table 3.1 Page 3 of 6
Radium Concentrations at Exterior Locations

DOE ID #GJ-00069-RS 1733 North 17th Street
.. ........................ .............................................

In Situ Ra-226
Loc Grid Depth Meas. (pCi/g) Chem Ra-226
f Location (in.) Type Tot. Ct Spectr. (pCi/g) Comments

11 175256 18 TC 3.5 *

21 TC 3.4 *,

24 TC 3.4 *

27 TC 3.3 *

30 TC 3.3 *

33 TC 3.3 *

12 180240 00 DS <1.0 * Sidewalk

13 .37250 03 TC 6.2 * Northeast corner
*

06 TC 5.8 * backyard
09 TC 4.8 *

12 TC 4.4 *

15 TC 4.1 *

18 TC 4.0 *

21 TC 4.0 * DC = 9 inches. .

24 TC 3.9 * Based on the
27 TC 3.9 * deconvolution graph
30 TC 3.8 *

33 TC 3.8 *

36 TC 3.8 *

39 TC 3.8 *

14 192236 03 TC 8.5 * Sewer line west
06 TC 6.2 * of house
09 TC 5.0 *

i 12 TC 4.3 *

15 TC 3.9 *

18 TC 3.7 * DC = 6 inches
21 TC 3.7 * Based on the
24 TC 3.6 * deconvolution graph
27 TC 3.6 *

30 TC 3.7 *

33 TC 3.6 *'

36 TC 3.6 *

39 TC 3.6 *

42 TC 3.5 *

45 TC 3.4 *

48 TC 3.4 *

....................................................................=...= =
.

4

. . - - - ,,. ,,,, -,,.-,.,e r - - _ , , , - , -- - - - - - - , - - , - - - - - - - . - - - - c - - , - .----e- . ---_-.-.-3.--



c'

.. .

Table 3.1 Page 4 of 6
Radium Concentrations at Exterior Locations*

DOE ID #GJ-00069-RS 1/33 North 17th Street
...........................................................................

In Situ Ra-226
Loc Grid Depth Meas. (pci/g) Chem Ra-226
f Location (in.) Type Tot. Ct Spectr. (pCi/g) Comments

14 192236 51 TC 3.3 *

54 TC 3.4 *

57- TC 3.4 *
-

60 TC 3.4 *

63 TC 3.5 *

66 TC 3.6 *

69 TC 3.5 *

15 194216 00 DS <1.0 * Sidewalk

16 194237 00 DS <1.0 * Sidewalk

17 194252 00 DS <1.0 * Sidewalk

18 198236 03 TC 14.3 * West foundation
06 TC 11.6 *

09 TC 8.0 *

12 TC 5.7 *

15 TC 4.6 *

18 TC 4.1 *

21 TC 3.8 * DC = 12 inches
24 TC 3.7 * Based on the
27 TC 3.6 * deconvolution graph
30 TC 3.6 *

33 TC 3.7 *

19 198247 22 DS 1.7 * Gas line

20 202253 00 DS 2.4 * Sidewalk

21 208253 00 DS <1.0 * Sidewalk

22 211219 03- TC 35.4 * South foundation
06 TC 34.4 *

09 TC 29.2 *

12 TC 19.9 *

15' TC 12.2 *

18 TC 8.3 * DC - 21 inches-

21 TC 6.2 * Based on the
24 TC 5.1 * deconvolution graph
27 TC 4.6 *

30 TC 4.3 *

...........................................................................
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Table 3.1 Page 5 of 6
HRadium Concentrations at Exterior Locations

DOE ID #GJ-00069-RS 1733 North 17th Street
...........................................................................

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

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

22 211219 _ 33 TC 4.0 * ''

,

36 TC 3.9 * i

39 TC 3.7 *s

42' TC 3.6 *

45 TC 3.7 *

48 TC 3.6 *

51 TC 3.7 *

54 TC 3.7 *

57 TC 3.7 *

60 TC 3.8 *

63 TC 3.9 * '

66 TC 3.9 *

69 TC 4.0 *

23 220253 03 TC 18.7 * North foundation
06 TC 20.2 *

09 TC 19.3 *

12 TC 14.9 *

15 TC 10.4 * EC = 21 inches
18 TC 7.6 * Based on the
21 TC 5.9 * deconvolution graph
24 TC 5.0 *

27 7C 4.5 *

30 TC 4.3 *

33 TC . 4.2 *

24 226243 03 TC 9.3' * Water line
06 TC 11.2 *

09 TC 11.1 *

12 TC 9.0 * '

'\'
15 'TC 6.5 *

18 TC 5.2 *
'

21 TC 4.6 *
,,

24 TC 4.5 *

27 TC 4.4 *

30 TC 4.5 * .

'33 TC 4.5 * DC = 15 inches
36 TC 4.5 * Based on the
39 TC 4.2 * deconvolution graph 4e

42 TC 3.8 *

......................................................... .........==========

i
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Table 3.1 Page 6 of 6
.

Radium Concentrations at Exterior Locations
DOE ID #GJ-00069-RS 1733 North 17th Street

In Situ Ra-226
Loc Crid Depth Meas. (pCi/g) Chem Ra-226
i Location (in.) Type Tot. Ct Spectr. (pCi/g) Comments

-24 226243 45 'TC 3.6 *

48 TC 3.5 *

51 TC 3.5 *

54 TC 3.5 *

25 230247 00 DS <1.0 *

26 230250 00 DS <1.0 *

27 230270 00 DS 8.3 * Driveway
06 DS 1.5 *

28 235257 00 DS 1.5 * Driveway

29 240238 00 DS <1.0 * Crack of sidewalk

30 250230 03 TC 6.2 * Lawn east of house
06 TC 4.8 *

09 TC 4.1 * DC = 6 inches
12 TC 3.8 * Based on the i
15 TC 3.7 * deconvolution graph
18 TC 3.5 *

21 TC 3.5 *
'

24 TC 3.5 *

27 TC 3.5 *

30 TC 3.6 *

33 TC 3.6 *

31 255257 00 DS 2.2 * Driveway

32 260237 00 DS <1.0 * Hole in sidewalk
...........................................................................

Tool Types: GB = GAD-6 Borehole Notes: DC = Depth of Contamination
GS = CAD-6 Surface * = No Soil Sample Taken
DS = Delta Scanner [n] = Reading Taken n-Inches
TC = Total Count Borehole Above Floor or Ground
SS = Soil Sample Date of Survey = 01-02-85
BH = Combined CAD-6 and Team Leader = BJF

Total Count Borehole
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Table 3.2
Summary of Interior Gamma Exposure Rates

DOE ID #GJ-00069-RS 1733 North 17th Street Page 1 of 1
........... .... .. ................................................

Number of Range at Mean at Number of
Readings Waist Waist Readings Range at Mean

Location Taken at Level Level Taken at Surfa:e Surface
,* Waist (uR/h) (uR/h) Surface (uR/h) (uR/h)

Level

HOUSE * * * * 13-21 *
|
!

GARAGE 3 10-11 10 3 10-12 11

| SHED 1 19 19 1 21 21
.......................................................................

* The CDR and ORNL data indicated the absence of interior contamination
associated with the primary structure at this property. This information
was investigated by performing a walking gamma scan. These areas and the
ranges of gamma measurements are shown in Appendix Figure 3.3a. Exposure
rates for the garage and shed are shown in Appendix Figure 3.3b.

.

|

|

.

.

_ _ _ _ _ . . _ _



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

. .

Table 4.1
Area and Volume Calculations

DOE ID No. GJ-00069-RS Page 1 of 2
.

M CALCULATIONS (ft) JF DEPTH (ft) _CJF CUBIC YARDS

EXTERIOR,

Concrete

A 9.5 x 10 95 x 0.3 29= =

M 55 x 1.5 83 x 0.3 25= =

5 4/ 27Volume of Concrete 54 2= ==

Contaminated Fill

A 9.5 x 10 95 x 0.5 48= =

B 26 x 8 208=

8 x 3 24=

232 x 1.8 418=

C 19' x 3 57 x 1.8 103= =

D 5 x 28 140 x 1.0 140= =

E 32 x 30 960 x 1.0 960= =

F 11 x 14 154 x 0.8 123= =

G 5 x 57 285 x 0.8 228= =

H 23 x 30 6 90 x 2.3 1,5 87= =

I 36 x 14 504 x 0.8 403= =

'

J 7 x 17 119 x 1.3 155- =

K 40 x 24 960=

34 x 23 782=

1,742 x 0.5 87 1=

L 10 x 5 50 x 0.5 25= -

M 55 x 1.5 83 x 0.5 42= =

N 3 x 30 4590 x 0.5= =

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

DOE ID No. GJ-0006 9-RS Page 2 of 2

Agg& CALCULATIONS (ft) ,jF DEPTH ( f t) CF CUBIC YARDS

0 5 x 5 25 x 0.8 20= =

P 5 x 10 50 x 0.3 15= =
,

: Q 10 x 45 450- x 0.5 225= -
,

Volume of Fill 5,40 8/275,408 200= = -

i TOTAL VOLUME - EXTERIOR 202=

See Appendix Figures 3.5a and 3.5b For Areas
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Table 4.2
Estimated Cost of Decontamination and Restoration

DOE ID No. GJ-00069-RS Page 1 of 2

EXTERIOR

Remove / replace metal-prefab structure
(allowance) $ 25095 sf -

,

Remove 4" concrete slab
95 sf 8 2.00/sf 1 90

Replace concrete slab-on-grade
95 sf 8 1.50/sf 143

Remove identified residual radioactive material
177 cy 8 14.50/cy (nachine) 2,567
23 cy 8 65.00/cy (manual) 1,495

Replace gravel driveway - 3/4" washed
9 cy 8 15.00/cy 135

Replace backfill material / pit run
74 cy 8 9.00/cy 666

Replace water-settled topsoil
117 cy 8 10.50/cy 1,229

Replace two large trees at structure

2 8 100.00/each 200

Remove concrete incinerator unit (allowance) 450

Remove concrete sidewalk
83 af 8 2.00/sf 166

Replace concrete sidewalk
83 sf 8 1.50/sf 125

Remove / replace fencing
150 If 8 2.00/1f 300

Remov(fraplace landscaping features (allowance) - rock,
railroad ties, etc. 400



. .

Table 4.2
Estimated Cost of Decontamination and Restoration

DOE ID No. GJ-00069-RS Page 2 of 2

Remove / replace clothesline (allowance) 250

Remove / replace landscaping - sod
2,900 sf @ 0.40/sf 1,160

Replace landscaping - flowers, shrubs and vines (allowance) 90 0

Cleanup 250

Protection 500

TOTAL EXTERIOR $ 11,376

TOTAL INTERIOR $ 0

SUBTOTAL $ 11,376

CONTINGENCY @ 20% 2,275
.

SUBTOTAL $ 13,651

CONTRACTOR OVERHEAD & PROFIT @ 25% 3,413

GRAND TOTAL $ 17,064

GV061985
REA00069:REA-KLOO3:LMR

|

)

|
1

__.
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Table 4.3
Calculations for Concentration of Radium-226 in Soil

DOE ID No. GJ-00069-RS Page 1 of 1

xAc+Cb (100m2_A)Cayg = Ce c

100m2

Where

Cayg = Concentration average (pCi/g)

Ce = Concentration of Contamination (pCi/g)

A = Area of Concentration (m )2c

Cb = Background Concentration (pCi/g)

Cavs = 33.2 x 14.6 + 2 (100 - 14.6)
100

C,yg = 6.56 < 7

Therefore, concentration does not meet EPA Standards of 7 pCi/g

NOTE: Background Radium concentration for this area is 2 pCi/g

.............r................................................................
JT061985
REA00069/KLOO3/ LMR

.
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Locsticn No. GJ-0006c 3 Dzte 1/28/85
.,
.

.

'

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

GRAND JUNCTION VICINITY PROPERTIES

.
.

Official Survev Report

1733 N. 17th StreetProperty Address
*

Property Owner P. A. and E. Kappel

Address of Owner (if different from above)

Report Prepared By Billie Foust

I. PRESENCE / ABSENCE OF RESIDUAL RADIOACTIVE MATERIALS

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

h Residual radioactive materials found at the following locations:

C In open areas.

C Under or around exterior improvements.

O Under or around a typically nonoccupied structure. .

A Under or around a typically occupied structure.

II. RESULTS OF RADIOLOGIC ASSESSMENT .,

/ / Levels of radiation from residual radioactive materials, if any, do
not exceed EPA Standards and no action is required under the Uranium
Mill Tailings Remedial Action Project.

Q . Levels of radiation from residual radioactive materials exceed EPAstandards such that remedial action is recommended and will be
accomplished, with your consent, as scon as budget and schedule permit.

cc:
G. A. F*ran:, III, GJ/CDH

J. Themelis, Mgr. UMTRA Proj. Off.

HIG = 21 uR/hr in house

HOG = N uR/hr



r

+ -

B.. endix_ . . -
a

~.,

Field Engineering 7 o z . ce3

* .

Corporation Grand 4.m: r. CO S1502
Tel i303.24 56:1

? Gra c Jte.:n:n Serax.ns
A Surs e:r. r-*

January 28, 1985 ine E: > C = c -nc-

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

Attn: Jon Luellen

Dear Jon:

This letter is a follow-up of the technical review on DOE ID #GJ-00069-RS
conducted on 23 January 1985.

The areas that require comments are as follows:

1. Depth of contamination at auger hole at 226243 (previously #16)
was changed to 15 inches. -

2. A borehole in the driveway was not possible. Mr. Kappel said he
dug this area out about 20 inches and filled it in with river
gravel. He did not want the large rocks brought up to the surface.
You might correct team leader notes to indicate 20 inches removed

- instead of 12,

3. A delta reading was taken under the garage foundation on the west end.
There was no contamination. The south half is inaccessible. The
owner believes the garage was built when the house was (about 40

_

years ago) .

A delta was taken under the shed foundation and it was contaminated.

I am enclosing footing / foundation forms for these two buildings.

4 The elevated gamma at the northwest edge of the house were recorded
wrong. The reading is 20/20. Deltas were taken on the sidewalk
and showed background readings. I have called for this sidewalk
and the north-south sidewalk west of the house to be further investi-
gated during remedial action. .

5. The sidewalks in front (east) of the house had holes in them and
deltas were taken in these locations. No contamination was found.
The owner believes the east-west sidewalks were put in when the ;

house was built, but a delta under the one west of the house showed
contamina tion.

-cont.-

- - ,_. ._
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DECON.V85.1<850117.1233.

APPARENT RADIUM-226 CONCENTRATION 4
l
'

DECONVOLUTION GRAPH

*

PROPERT't HUMBER: GJ-00069-RS
HOLE HUMBER: 4

LOCATION: 145225

APPARENT RA-226 (pCi/g >
0 5 10 15 20 25 30 35 40 45 50 55 60-

1 I I I I I I I I I I

D xxxxxxxxxxxxxxxxxxxxxxxxxxxxx
E 6- xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1
P XXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxf-

T 12- xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxl
H xxxxxxxxxxxxxxxxxxxxxxxxxxl

(in) 18- ///////////I
/////f

24- //////t~
/////\

30- ////
////

36-

42-

48-

54-

60-
*

I

66-

<5 I i 5-15 T77T > 15 TkTF

.

Apparent Apparent
Radium-226 Radium-226-

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

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

3 30.0 30.0
6 33.2 38.7
9 33.3 38.5

12 30.5 36.5
15 24.3 27.0
18 16.6 12.3
21 11.3 6.5
24 8.7 6.7
27 7.2 6.5

~

30 6.1 5.2
33 5.5 5.3
36 5.0 4.6
39 4.7 4.5
42 4.5 4.5
45 4.3 4.3



r

'

48 4.1 3 . '.51 4.0 3.854 4.0 4.257 3.9 3.760 3.9 4.163 3.8 3.466 3.9 4.369 3.8 3.8.
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OdCON 985.1<850117.1233',

APPARENT RADIUM-226 CONCENTRATION 8
DECONVOLUTION GRAPH

PROPERTY NUMBER: GJ-00069-RS
HOLE HUMBER: S

LOCATION: 162243

APPARENT RA-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 I I

O /////////
E 6- /////t
P I

T 12-
H
(in) 18-

24-
1

30-

36-

<5 t i 5-15 T77T >15TM

Apparent Apparent
Radium-226 Radium-226

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

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

3 10.2 10.2
6 7.3 5.7
9 5.3 3.2

12 4.5 3.8
15 4.1 3.6
18 4.0 4.0-

21 3.9 3.9
24 3.8 3.8
27 3.7 3.3
30 3.8 4.0
33 3.8 4.0
36 3.7 3.7
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DECOH Y85.1<850117.1233)

APPARENT RADIUM-226 CONCENTRATION 9
DECONVOLUTION GRAPH

PROPERTY HUMBER: GJ-00069-RS
HOLE NUMBER: 9

LOCATION: 165265

APPARENT-RA-226 (pCi/g)
0 5 10 15 20 25 30 35 40 45 50 55 60I I I I I I i i i i l ID -

E 6-
P
T 12- t
H

(in) 18-
-

1

24--

30- 1

i

<5 6 6 5-15 T77T >15Tm

Apparent Apparent
Radium-226 Radium-226

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

=========================================
3 3.7 3.7
6 3.6 3.6
9 3.5 3.5

12 3.4 3.0
15 3.5 3.7
18 3.5 3.7

-

21 3.4 3.0
24 3.5 3.7
27 3.5 3.7
30 3.4 3.0
33 3.5 3.5

.
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DEC0H 485.1 < 85 0117.1233)

APPARENT RADIUM-226 CONCENTRATION 10
DECONVOLUTION GRAPH

PROPERTY HUMBER: GJ-00069-RS *

HOLE HUMBER: 10
LOCATION: 175225

|

;

APPARENT RA-226 (pCi/g> )
0 5 10 15 20 25 30 35 do ' 45 50 55 60

t i I I I I I I I I I I
D ////////\
E 6- //////t
P 1

T ' 12-
H -

(in) I S-

24- 1

30-

<5 1 I 5-15 T77T >15 TRRT

Apparent Apparent
Radium-226 Radium-226

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

'=========================================

3 8.6 8.6
6 7.1 6.9
9 5.7 4.8

12 4.8 4.1
15 4'. 3 3.3
18 4.1 3.9-

21 4.0 4.2
24 3.8 3.4
27 3.8 4.0
30 3.7 3.7
33 3.6 3.6

.
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DECON'v85.1<850117.1233)

APPARENT RADIUM-226 CONCENTRATION 11

DECONVOLUTION GRAPH

PROPERTY HUMBER: GJ-00069-RS *

HOLE HUMBER: 11

LOCATIOH3 175256

APPARENT RA-226 (pCi/g) |
0 5 10 15 20 25 30 35 40 45 50 55 60

I I I I I I I I I 1 1
D ////
E 6- /////t
P -

T 12-
H I

(in) 18- 1
- |

24- 1

30-

<5 t 1 5-15 T77T >15 TRRT
,

t

Apparent Apparent
Radium-226 Radium-226

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

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

3 5.0 5.0
6 4.8 5.5
9 4.2 3.7

12 3.9 4.1
15 3.5 2.8
18 3.5 3.7-

21 3.4 3.2
24 3.4 3.6
27 3.3 3.1
30 3.3 3.3

,

33 3.3 3.3

|

I

.

' '
'

- '

. _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ . _ _
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DECON.V85.1<850117.1233>

APPARENT RADIUM-226 CONCENTRATION 13
DECONVOLUTION GRAPHc

PROPERTY HUMBER: GJ-00069-RS "

HOLE HUMBER: 13
LOCATION: 187250

APPARENT RA-226 (pCi/g)
0 5 10 15 20 25 30 35 40 45 50 55' 60

I I I I I I I I I I I I
D /////I
E 6- //////f
P
T 12-
H

(in) 18-'

24-

30-

36-
.

<5 t t 5-15 T77T >15 TRRT

i

Apparent Apparent
Radium-226 Radium-226

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

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

3 6.2 6.2
6 5.8 6.9
9 4.8 3.7

12 4.4 4.2
- 15 4.1 3.7

18 4.0 3.8
21 4.0 4.2
24 3.9 3.7
27 3.9 4.1
30 3.8 3.6
33 3.8 3.8
36 3.8 3.8
39 3.8 3.8

.
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DECONcv85.1<850117.1233',

APPARENT RADIUM-226 CONCENTRATION 14
DECONVOLUTION GRAPH

PROPERTY HUMBER: GJ-00069-RS
HOLE HUMBER: 14

LOCATION: 192236

APPARENT RA-226 (pCi/g)
0 5 10 15 20 25 30 35 40' 45 50 55 60

I I I I I I I I I I I I
D ////////f
E 6-
P
T 12-
H

(in) I S- 1

I

24-

30- 1

I
36-

42-
t

43- t
I

54- t

t
60- i

66-
.

<5 I i 5-15 1//I >15 TRRT

,

Apparent Apparent
Radium-226 Radium-226-

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

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

3 8.5 S.5
6 6.2 4.2
9 5.0 4.1

12 4.3 3.8
15 3.9 3.5
18 3.7 3.3
21 3.7 -3 . 9
24 3.6 3.4
27 3.6 3.4
30 3.7 4.1
33 3.6 3.4
36 3.6 3.6
39 3.6 3.8
42 3.5 3.5
45 3.4 3.2

L
- __ _ _ . _ _ _ _ _ _ _ _ _ _. . . _ _
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48 3.0 3.c* *

51 3.3 2.9
54 3.4 3.6
57 3.4 3.4
60 3.4 3.2
63 3.5 3.5
66 3.6 4.0
69 3.5 3.5

,

-
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-DECON V85.1<850117.1233L

APPARENT RADIUM-226 CONCENTRATION 18
DECONVOLUTION GRAPH

PROPERTY NUMBER: GJ-00069-RS
HOLE NUMBER: 18

LOCATION: 198236

APPARENT RA-226 (pCi/g >
0 5 to 15 20 25 30 35 40 45 50 55 60

,

I I I I I I I I I I I ID /////////////t
E 6- ////////////I
P /////t
T 12-
H

(in) 10-
|

24- 1

30-
6

<5 I i 5-15 T77T >15 TRRT

!
'

.. Apparent Apparent
Radium-226 Radium-226

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

=================================a=======
3 14.3 14.3
6 11.6 13.2
9 0.0 5.7

12 5.7 3.6
15 4.6 3.5
18 4.1 3.7

-

21 3.8 3.4
24 3.7 3.7
27 3.6 3.4
30 3.6 3.4
33 3.7 3.7

i
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DECON V85.1<850117.1233>

APPARENT RADIUM-226 CONCENTRATION 22
DECONVOLUTION GRAPH .

|

|
1

PROPERTY HUMBER: GJ-00069-RS
HOLE HUMBER: 22

LOCATION: 211219

APPARENT RA-226 (pCi/g )
0 5 10 15 20 25 30 35 40 45 50 55 60

I I I I I I I I I I I
D xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

'E 6- xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxI
P xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxt
T 12- xxxxxxxxxxxxxxxxI
H ////

(in) 18- ////

24-

30--

36-

42- 1

I

48- I .,

54-
-

60-

66-

<5 1 1 5-15 t//l >15TM

Apparent Apparent
Radium-226 Radium-226-

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

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

3 35.4 35.4
6 34.4 41.9
9 29.2 36.5

*

12 19.9 17.1
15 12.2 5.4
18 0.3 5.1
21 6.2 4.4
24 5.1 4.0
27 4.6 4.2
30 4.3 4.3
33 4.0 3.6
36 3.9 4.1
39 3.7 3.5
42 3.6 3.2
45 3.7 4.1

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



c. m
. .

48 3.6 3.-
51 3.7 309
54 3.7 3.7
57 3.7 3.5
60 3.8 3.8
63 3.9 4.1
66 3.9 3.7
69 4.0 4.0

,

-

4

m

i

,

l

1
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DdCON Y85.1<850117.1233>

APPARENT RADIUM-226 CONCENTRATION 23
DECONVOLUTION GRAPH

PROPERTY NUMBER: GJ-00069-RS
HOLE NUMBER: 23

LOCATION: 220253

APPARENT RA-226 (pCi/g>
0 5 to 15 20 25 30 35 40 45 50 55 60

I i I I I i i | I I I _ f ._

D XXXXXXXXXXXXXXXXXXI-

E 6- xxxxxxxxxxxxxxxxxxxxxxx1
P NAAXXXXxMXXXNAAMMMxxXXXXAt
T 12-- AMMANMXxxxxxxxt
H - //////L

(An) 18- /////l

24-

30-
h_-_

<5 l 1 5-15 T77T >15 TRRT

Apparent Apparent
Radium-226 Radium-226

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

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

3 18.7 18.7
6 20.2 24.5
9 19.3 25.5

12 14.9 15.1
15 10.4 7.4
18 7.6 5.6-

21 5.9 4.5
24 5.0 4.3
27 4.5 4.0
30 4.3 4.1
33 4.2 4.2

!
l

i

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



g~ m

DICOH'V85.1<850117.1233.

APPARENT RADIUM-226 CONCENTRATION 24
DECONVOLUTION GRAPH

PROPERTY NUMBER: GJ-00069-RS *

HOLE NutlBER: 24
LOCATION: 226243'

APPARENT RA-226 (pCi/g)
0 5 10 15 20 25 30 35 40 45 50 55 60

I I I I I I I I I I I I
D ////////|
E 6- //////////////
P //////////////
T 12- /////////t
H

(in) 18-
__

24- I

i
30-

36- ////
t

42-

48- -

54--

<5 I I 5-15 T77T >15 TRRT
.

Apparent Apparent
Radium-226 Radium-226

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

=========================================
3 9.3 9.3-

6 11.2 14.8
9 11.1 14.7

12 9.0 9.7
15 6.5 4.4
18 5.2 4.0
21 4.6 3.7
24 4.5 4.5
27 4.4 4.0
30 4.5 4.7
33 4.5 4.5
36 4.5 5.0
39 4.2 4.4
42 3.8 3.4
45 3.6 3.4
48 3.5 3.3
51 3.5 3.5
54 3.5 3.5

|

--- .. - . - - . . _ , _ _ _ - _ ___
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DECON V89.1<850117 i233',

APPARENT RADIUM-226 CONCENTRATION 30
DECONVOLUTION GRAPH,

PROPERTY HUMBER: GJ-00069-RS *

HOLE NUMBER: 30
LOCATION: 250230

APPARENT RA-226 (pCi/g) )
0 5 10 15 20 25 30 35 40 45 50 55 60

I I I I I I I I I I I I
is /////I
E 6- 1

P
T 12-
H I

(in) 18- |

24-
- |

30-

<5 i 1 5-15 T77T >15 TTET

.

Apparent Apparent
Radium-226 Radium-226

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

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

3 6.2 6.2
6 4.8 3.6 _

9 4.1 3.4
12 3.8 3.4
15 3.7 3.9
18 3.5 3.1-

21 3.5 3.5
24 3.5 3.5
27 3.5 3.3
30 3.6 3.3
33 3 '. 6 3.6

>

- - . . -. . - - - . -


