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Radioloaical and Enaineerina Assessment: Procerty DU-616S

ADDRESS: South of Hiahway 160 OWNER'S NAME: Colorado Deoartment
1/8 Mile West of of Hiahways
.Hiahway 160/550

Durance. CO 81301 OWNER'S ADDRESS (IF DIFFERENT)

TENANTS NAME: :

TELEPHONE NUMBER TELEPHONE NUMBER
(if available) (if available)
PROPERTY DATA:

Structures'and utilities are shown on Drawing DU-616-010.

Property Use: Single Residence ; C amercial X ; School
Multiple Residence ; Vacant Lot ; Church ; Open Land

A Age of structures: Less than 50 years old ;
V Greater than 50 years-old (attach form )

,

'

Adjacent included /spillover vicinity properties: 1

i
North - V.P. # N/A ;

South - V.P. # N/A I
East - V.P. # Mill Site )
West - V.P. # N/A |

1
'Interior Involvement: Yes ; No X

1

Major Structural ; Minor Structural ; Dislocation |
l

RADIOLOGICAL DATA:
'

i

Summary

'O MK-Ferguson proposes that an application of supplemental standards be
applied to a portion of this vicinity property. The remediation performed
would consist of the removal of the top 18 inches of contaminated material.
Surveys revealed that contamination is present to depths of 20 feet and
this material would remain in place.

Gamma Exoosure Rate Survey

Survey Method

An outdoor g''mma survey was conducted in accordance with the RACa

Procedure 011. This survey was conducted over the entire property,
with particular attention to the areas identified in the inclusion
survey, and in other areas as described in this document.

,

2143F - 6/8/89 -1-

j



- _ _ _ - _ _ _ .

Radioloaical and Enoineerina Assessment: ProDerty DU-616S

Survey Results

surface gamma readings on the property range from 20 to 55 micro R/hr
3 (Tables 3.1 and 3.4). This may be compared with the background for the
i Durango site of 14 micro R/hr.

This property is directly across Lightner Creek from the processing
site and readings are elevated due to lateral gamma flux. Exterior
areas suspected of being contaminated may be seen on Drawing DU-616-015
and DU-616-016.

Borehole Survey

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

f Procedure 010. In addition, a track hoe was used to dig test pits in
several locations.

Survey Results

Contamination was found in 41 of the 64 outdoor holes augered and in 5[ of the 7 test pits. The location and depth of the contamination are
described in Tables 3.1 and 3.2 and are shown on Drawing DU-616-015 and
DU-616-016.

Radon / Radon Dauahter Survey

No radon / radon daughter surveys were performed inside buildings at the
property, since the structures on the west end of the property are not
permanent structures.

Soil Samoles

A total of 76 outdoor soil samples were taken (Table 3.3); of the 64 soil
| samples cellected from the top 6" layer of soil, 27 exceed EPA standards.

The 12 re'.nalning soil samples were collected from 6" layers at various
depth: and 7 of these exceed EPA standards,

f JUSTIFICATION CHECKLIST FOR APPLICATION OF SUPPLEMENTAL STANDARDS

Application of Supplemental Standards (SS) is in accordance with 40 CFR
192.22 Subpart (x) (check appropriate Subpart)'

a) Risk'' injury to worker /public

b) Environmental harm

x c) High cost relative to long-term benefits

2143F - 6/8/89 -2-
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Radiolooical and Enaineerina Assessment: Property DU-616S

I
JUSTIFICATION CHECKLIST FOR APPLICATION OF SUPPLEMENTAL STANDARDS CONT'D.

f d) High cost of cleaning up building relative to benefits

e) No known remedial action
f f) Radionuclides other than Ra226 exist

Brief Condition Descriotion and Justification:

A portion of the property, Area A, is the steep slopes of the highway
right-of-way between U.S. Hwy. 160 and Lightner Creek. Contamination on

b the north boundary of Area A extends to a depth of 20' and runs north under
U.S. Hwy. 160. As local topography slopes off to the south in Area A, the
average depth of contamination at the south boundary is 8'. Land usage in

[ .this area is not expected to change. With the top 18" of contaminated-

material removed and 18" of backfill on this area relative health risks are
minimized.-

Area B is the steep slopes of the Lightner Creek stream bank at the west
h end of the property. The presence of very large rip rap and the steepness

of the slopes make remediation of this area extremely costly, l.and use of
[- this area is-not expected to change and the contamination that would remain

in place poses a minimal. health hazard.

{t When remedial action is complete, surface exposure rates will range from 14
'to 30 micro R/hr. Background for the Durango area is 14 micro R/hr. If a
person spent 8 hours a day, 5 days a week, for 50 weeks in a 30 micro R/hr

p radiation field, he would receive about 60 millirem of gamma exposure in
i one year. This is about one-tenth the amount allowed the general public

(10 CFR 20.105).

[. Additional cost without application of Supplemental Standards = $910.850.00
(further breakdown provided in Table 4.2 of this REA).

[ This is a 943 percent increase over the estimated remedial action cost for
'the preferred option.

[
Yes No If Supplemental Standards are Applied:

f.
X 1. Open Land?

[. X 2. Occupied Building? (Occupational only)

X 3. If yes to No. 2, is contaminated area beneath or within
10 ft. of building? -

X 4. Anticipated change of land use within next 5 years?

{
'

2143F.- 6/8/89 -3-
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Radioloaical and Enaineerina Assessment: Property DU-616S

X 5. If yes to No. 4, then will land use produce health
risk?

X 6. Is contamination in habitable area?

X 7. Have owners comments been solicited? See Appendix B.

Estimated volume of contaminated material to remain - 16.250 (cy) in Area
A and 208 (cy) in Area B.

Contaminated area to remain - 3.900 (sy) in Area A and 416 (sy) in Area
B.

Range for contaminated areas - backaround in Area A, and backaround to 30
(micro R/h) in Area B [at 3 feet above surface).

Range Ra-226 concentration in soil in contaminated area- 1.3 to 234.7
(pCig/) in Area A and 1.3 to 28.3 (pCi/g) in Area B.

-) If tailings are below or within 10 feet of the structure, radon daughter
concentration - N/A (WL).

Enaineerina Assessment

Work to be done is shown on Drawings DU-616-020, DU-550-021 and DU-550-022.
Estimated quantities are shown in Table 4.1.

Occupant relocation: Required ; Not Required X .

Aeolication of Sucolemental Standards

A portion of the property, Area "A", is the steep slope of the highway
right-of-way oetween U.S. Highway 160 and Lightner Creek. Land usage in
this area is not expected to change. With the top 18" of contaminated
material removed and 18" of backfill on this area relative health risks are' p) minimized.(
Area "B" is the steep slope of the Lightner Creek stream bank at the west
end of the property. The presence of very large riprap and the steepness
of the slopes make remediation of this area extremely costly. Land use of
this area is not expected to change and the contamination that would remain
in place poses a minimal health hazard.

Remedial Action Option (Complex Properties Only)

N/A ..

2143F - 6/8/89 -4-
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Radioloaical and Enaineerina Assessment: Property DU-616S

Table 3.1
OUTDOOR GAMMA AND BOREHOLE SVRVEY

Property DU-616

CONTAMINATION
BOREHOLE LOCATION DEPTH MICR0 R/HR

1 4+20,17L 18" 27

2 4+21,22L None 24

3 4+28,17L Surface 26

4 4+20,11L None 24

5 4+11,17L None 22

6 2+34,27L 30" 24

7 2+34,22L 42" 28

8 2+35,38L None 24

9 2+34,05L 18" 34
i
'

10 2+33,03R Surface 29

11 2+49,20L 30"+ 26

12 2+57,17L None 25

13 2+62,05L None 25

14 2+42,05L None 23

O 15 2+29,22t 30" 29

16 2+24,25L 48"+ 25

17 2+17,27L 48"+ 24

18 2+05,30L None 24

19 1+98,32L 42"+ 23

20 . 1+90,33L 48"+ 24

+ Depth of contamination not reached.
<

2143F - 6/8/89 -5-
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Radioloaical and Enaineerina Assessment: Property DU-616S

Table 3.1 Cont'd.4

'

OUTDOOR GAMMA AND BOREHOLE SURVEY
Property DU-616

CONTAMINATION4

BOREHOLE LOCATION DEPTH MICR0 R/HR

21 1+60,39L 48"+ 22

22 1+28,41L 42"+ 24

23 0+96,46L 54" 24

i

24 0+65,59L None 23 i

25 0+83,56L 42" 24 I

| 26 2+13,04L 18"+ 38

: 27 1+92,03L 42" 26
f

|

28 1+67,09L 42"+ 22

'

29 1+59,00R 42"+ 23

30 0+85,07L 30"+ 32

31 0+55,15L 24"+ 35

32 0+49,llL 48"+ 55
,

33 0+23,06R 42" 29

: 34 0+04,35R None 22
O'

U' 35 0+71,39L 36"+ 40

: 36 4+35,17L 42"+ 23

| -37 5+11,29L None 21

38 5+39,14R None 20

39 3+80,16R None 21
;

40 - 3+70,04L 54"+ 23

A

$

2143F - 6/8/89 -6-
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Radioloaical and Enaineerina Assessment: Procerty DU-616S

Table 3.1 Cont'd.
, OUTDOOR GAMMA AND BOREHOLE SURVEY
'

Property DU-616

CONTAMINATION
'

BOREHOLE LOCATION DEPTH MICR0 R/HR
.

41 3+47,08R None 22

42 3+57,08R. Surface 29
,

43 3+44,31L 48" 23

'
44 3+88,27L None 24

45 3+90,37L None 25
,

46 4+45,40L None 257-.
47 4+62,24L 30"+ 24

48 4+75,25L None 22

49 4+61,06R None 25

50 4+20,00L 36"+ 26

51 4+46,16L 30"+ 25

52 4+31,00L 18"+ 24

53 4+32,05R 24"+ 25

54 4+41,01L None 24
/^s
V 55 3+82,05L 36" 26

56 4+67,45L None 24

57 4+62,08L None 25

58 3+58,04L None 24

59 3+00,02L 30" 22

60 - 2+93,09R 18"+ 24

!

>
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Radioloaical and Enaineerina Assessment: Property DU-616S

Table 3.1 Cont'd..

OUTDOOR GAMMA AND BOREHOLE SURVEY>

Property DU-616
f

CONTAMINATION
BOREHOLE LOCATION. DEPTH MICR0 R/HR

! 61 -1+58,35R 24" 41

62 -0+55,38R 18" 32

63 -1+67,13R 12" 27

64 -1+59,13R Surface 25

O

.

..

i
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Radioloaical and Enaineerina Assessment: Prooerty DU-616S

;

Table 3.2 l4

OUTDOOR GAMMA AND TEST PIT SURVEY I
'

Property DU-616 !

CONTAMINATION
TEST PIT LOCATION DEPTH MICR0 R/HR j

I
|

1 0+32,15L 20'+ N/A*
'

2 0+72,45L 20'+ N/A
l
'

3 2+00,35L 20'+ N/A

i 4 4+28,30L 20' N/A

5 -1+00,38R None N/A
7

6 -0+50,75R None N/A

| 7 0+25,20L 6' N/A I
'

!

* Test pits, surface readings not taken. |
|

'
|
i

|
i

|

|

.

|

..

b

;
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Radiolooical and Enaineerina Assessment: Property DU-616S ,

Table 3.3 |

SURFACE SOIL SAMPLE SURVEY I
Property DU-616 )

LOCATION SAMPLE ID DEPTH ~ Ra-226 CONCENTRATION
(pCi/g) j

i
|

4+20,17L 12657 0-6" 14.3 |
|

5+43,07R 12837 0-6" 1.9

4+81,05R 12838 0-6" 3.2
|

4+79,05R 12839 0-6" 2.3

4+20,03L 12840 0-6" 4.2

3+94,08L 12841 0-6" 2.8

4+20,31L 12842 0-6" 2.7 1

4+50,36L 12843 0-6" 2.4

2+33,16L 12853 0-6" 23.8
l

2+20,08L 12854 0-6" 14.1
!

1+97,07L 12855 0-6" 1.5

1+80,08L 12856 0-6" 4.0

1+20,08L 12857 0-6" 1.5
;

0+86,07L 12858 0-6" 6.9 j

|O 0 54,14t 12859 0-6" 22.4

0+54,14L 12860 6-12" 33.8 )
1
'

0+36,08L 12861 0-6" 234.7

0+36,03R 12862 0-6" 4.0 |

-0+10,35R 12863 0-6" 4.3

-0+55,38R .,12864 0-6" 5.3
'

-1+58,35R 12865 0-6" 15.0

i

2143F -6/8/89 -10-
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Radioloaical and Enaineerina Assessment: Property DU-616S'

Table 3.3 Cont'd.
SURFACE SOIL SAMPLE SURVEY

Property 00-616

LOCATION SAMPLE ID DEPTH Ra-226 CONCENTRATION
(PCi/g)

4+28,17L 12959 0-6" 6.6

3+44,07L- 12960 0-6" 7.0

3+44,05R 12961 0-6" -13.5

2+34,38L 12962 0-6" 2.3

2+57,17L 12963 0-6" 2.7

2+29,22L 12964 0-6" 3.70 1+28,41L 12965 36-42" 8.7

2+13,04L 12969 12-18" 110.1

3+85,34L 12970 0-6" 2.0

3+60,30R 12971 0-6" 2.2

0+30,C6R 12972 0-6" 2.4

0+90,65L 12973 0-6" 1.4

4+35,17L 12977 0-6" 2.6

5+11,29L 12979 0-6" 2.3

. 5+39,14R 12985 0-6" 2.1

3+88,27L 13168 0-6" 2.5

4+52,05R 13185 0-6" 5.4
f

2+93,09R 13209 0-6" 4.5

|
..
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Radiolcaical and Enaineerina Assessment: Property DU-616S

Table 3.3 Cont'd.
SURFACE S0Il SAMPLE SURVEY

,

Property DU-616

'0 CATION SAMPLE ID DEPTH Ra-226 CONCENTRATION.

(pCi/g)

Test Pit 1 13207 17' 4.7

Test Pit 1 13210 18' 33.7

Test Pit 1 13208 20' 45.0

Test Pit 2 13216 17' 11.7

Test Pit 2 13217 20' 28.0

Test Pit 2 13215 20' 122.0

Test Pit 4 13220 18' 2.7

Test Pit 4 13221 11' 22.0

Test Pit 5 13226 17' l.8

-l+58,35R 13255 0-6" 28.3

-0+55,38R 13256 0-6" 18.0

-1+67,13R 13260 0-6" 16.2

-l+63,30L 13263 0-6" 3.6

-l+59,75L 13264 0-6" 2.3

L -l+61,47L 13265 0-6" 8.8
- -0+50,29R 13266 0-6" 4.8

-0+84,40R 13262 0-6" 5.1

-1+59,00R 13270 0-6" 3.9

-I+59,13R 13271 0-6" 10.5

-l+39,30R ~ 13272 0-6" 5.2

-l+45,25R 13273 0-6" 6.4

,

2143F - 6/8/89 -12-
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Radioloaical and Enaineerina Assessment: Property DU-616S

Table 3.3 Cont'd.
SURFACE SOIL SAMPLE SURVEY

Property DU-616

LOCATION SAMPLE ID DEPTH Ra-226 CONCENTRATION
(pCi/g)

-1+86,28R 13274 0-6" 10.4

-l+94,26R 13275 0-6" 2.9

3+66,20R 12654 0-6" 1.3

3+36,31L 12655 0-6" 4.5

3+45,10L 12656 0-6" 4.7

1+90,34L 12658 0-6" 3.0
'

0+36,08L 12659 0-6" 162.7

0+60,1SL 12660 0-6" 15.3 l

1+69,10L 12661 0-6" 4.8
1

2+33,09L 12662 0-6" 13.6
'

2+35,18L 12704 0-6" 4.1

2+50,15L 12705 0-6" 2.6

2+15,02L 12706 0-6" 5.6

0+85,07L 12707 0-6" 9.5

O 0+65,30L 12708 0-6" 9.1 |

4+10,05L 12709 0-6" 3.3 I

-l+51,47L 13425 0-6" 3.4

-1+71,47L 13426 0-6" 3.0

..

2143F - 6/8/89 -13-
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Radioloaical and Enaineerina Assessment: Property DU-616S

Table 3.4
0UTDOOR GAMMA SCREENING.

Property 00-616

LOCATION CONTACT 1 METER

3+85,34L- - 24 24

4+80,36L 21 22

5+40,00R 22 23
,

3+60,30R 20 19 1

2+70,25R 26 26

1+50,06R 23 23

[] 0+30,06R 26 27

0+30,30L 23 25

0+90,65L 24 26

2+10,54L 23 25

-)(

i

.

$

2143F - 6/8/89 -14-

.

9



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

Radioloaical and Enaineerina ~ Assessment: Property DU-616S

Table 4.1
Remedial Action Option Cost Estimates

RECOMMENDED OPTION.
.

Activity
No. Activity Unit Price Ouaafity Estimated Cost

1.3 Slope Excavation.
(Bulk) 9.60 2,335 cy $22,416.00

,

2.0 Common Fill 15.96 567 cy 9,049.00;

4.0 Top Soil 30.85 196 cy 6,047.00

6.0 Seeding 0.87 1,176 sy 1,023.00

7.0 Aggregate Base

Q Course 20.46 89 cy 1,821.00

20.0 Replace Trees 125.00 28 ea 3,500.00

616.1 Remove Trees 558.00 LS 558.00
,

616.2 Riprap 25.90 854 cy 22,119.00

616.5 Filter Fabric 3.60 2,967 sy 10,681.00

Subtotal $ 77,214.00
5%-Subcontractor's Contingency 3,861.00

p 20% Overhead & Profit' 15.443.00
.V

Total (Rounded) $ 96,550.00

|
1

|..

2143F - 6/8/89 -15-
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adioloaical and Enaineerina Assessment: Property DU-616S
J

Table 4.2

Cost For Not Acolvina Sucolemental Standardi
e

Activity |

No. Activity Unit Price Ouantity Estimated Cost

1.3 Slope Excavation
(Bulk) 9.60 31,5!4 cy $302,918.00

2.2 Bulk Common F i11 11.06 24,509 cy 371,070.00

4.0 Top Soil 30.85 248 cy 7,651.00

6.0 Seeding 0.87 1,486 sy 1,293.00

7.0 Aggregate Base
Course 20.46 89 cy 1,821.00

O 20.0 Replace Trees 125.00 28 ea 3,500.00

616.1 Remove Trees 558.00 LS 558.00 ,

'

616.2 Riprap 25.90 1,708 cy 44,237.00

616.3 Steel Sheet
Piling 8.87 18,080 sf 160,370.00

616.4 Remove, Salvage
& Replace Shed 190.00 LS 190.00

616.5 Filter Fabric 3.60 3,415 sy 12,294.00

0
Subtotal $805,902.00
5% Subcontractor's Contingency 40,295.00
20% Overhead & Profit 161.180.00

Total (Rounded) $1,007,400.00

..

2143F - 6/8/89 -16-
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Radioloaical ard Encineerim Assessment: Prtoerty DU-616-S
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<
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I-
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g
- AFTER REMEDIAL ACTION 18 COMPLETE. RECOMMENDATION.

1. SEWED LINE MAY COINCIDE WITH 9. ALL REMAINING AREAS SHALL BE BACKFILLED
~

EXCAVATION. SU9 CONTRACTOR TO VERIFY WITH COMPACTED COMMON FILL. 6 INCHES SCAE
SEwtR PAIN 1hCATION PRIOR TO START OF OF AGGREGATE BASE COURSE SHALL BE
REMOVAL ACTION. SUDCONTRACTOR SMALL pgACgD IN THE GRAVEL DRIVE ANDj
BE RESPONSISLE FOR ANY DAMAGE AND TURNAROUND. A!J. OTHER AREAS SHALL BEj t
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I
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REPRESENTATIVE.
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DU-616

Survey Notes
..

Introduction

his property is a backfilled abuttaent to Highway 160 owned by the Colorado
Dept. of Health and the Colorado Dept. of Highways. There are two mobile
homes located on the graded, graveled west side of the property. The rest
of the property is natural terrain covered with sage brush, scrub trees, and
some large boulders. R e southside of the property is bordered by Lightner
Creek with an access bridge crossing the creek to the processing site.

Exterior Gamma Survey

A complete gamma scan of the property was performed where several areas
showed anomalous readings. Because of the proximity to the tailings and the
nature of the subsurface contamination, an open probe correlation was diffi-
cult to ascertain.

.O
Subsurface Investigation

Test pits, boreholes, and soil samples support the presence of contamination
at various levels throughout the property. Subsurface investigation at the
edge of the creek was made impossible due to either the steep slope or the
presence of large boulders. Borehole readings and samples indicated that
further investigation was needed to find depth of contamination. Seven test

{ pits were dug at various locations on the pr>perty. Samples and readings in
Test Pits #1-#4 indicate contamination at. levels between 3 and 20 feet below
curb level. Test Pits #5 and #6 showed no elevated readings, whereas readings
in Test Pit #7 show elevated readings 3 feet at the east and and 5 feet at the
west end. Open probe readings were taken at the west and of the property.
(backfilled and graveled area) where gamma readings were elevated because of
the proximity to the tailings pile.

Sp111over

f- Surface contamination runs over in the S.W. corner of the property. The
approximate survece contamination is 200 square feet, as defined by soil
sample and gamma scan. It appears to be windblown and does not extend deeper
than 6 inches.

f
'

Derek Workman
4/25/89 ~

|'
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1H00 W. STM Avt, ,vitt 300
00LDt8s. COLO AADO aceo,

_ BARRINGER LABORATORIES INC :',,,,,- . A ,?," ,'' '
'

.

FAAK5.hEVACA 3o43:t NE ,702) 358 ,168

'

PSC-Penguson
'

P.O. Son 9136
Ame=v, IN 87119,

! ATIN: Italene Ianglois
|

Client No. Durango
'

Iog No. 9619 Client PO No. 3050-511-9659,

Sanple Type: soil '

2 Date Co'lected: 2/23/89 Date moeived: 2/27/89 Date Reported: 4/4/89

: REStLTS OF ANKufSIS

i

!

! Ra-226 Th-230
; Sanple pci/gre sci / gram uraniumIdentification _iPrecision* iPrecision* -ug/ cram

,

DD-SS-12654 Ic #1 1.2 t 0.6 1.2 t 0.5 1.4
! DU-SS-12655 Ic #2 5.3 i 1.1 5.1 1 0.9 5.8

DU-SS-12656 Ic #3 5,6 1 1,2 6.7 1 1.1 4.1
DO-SS-12657 Ic #4 1512'. 17 1 2 22.3

i DO-SS-12658 Ic i 5 2.5 TOI 3.1 1 0.7 2.8i,A DO-SS-126591c 06 160 1 10 190 1 10 105
U DU-SS-12660 Ic #7 2313 34 1 2 17.1

DG-SS-12661 Ic i8 5.5 1 1.2 6.5 t 1.0 9.3
DO-SS-12662 Ic f 9 16 1 2 29 1 2 16.9

..

6

k

; * Variability of the r=Mrw tive dimir % =iion process
(counting error) at the 954 confidence level, 2o

.

b

r. . A s e , : . , , . . . . c , . . A ,, , , . .. . , v , .s .. .

. . . , , , . . . ....o... :......
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I . . .. 15000 k. 6th JWomus .y

. ,

,_

m -rerguson -

f P.O. Box 9136
Albuquerque, let 87119

XPTH: Helene Langlois

12: 9619

QLALITY CXNmCL DMA SIErr

Tine Received: 9:30 Date: 2/27/89 By: GLna Reichert via: LPS
.

Sanple container Type: can
Sanple Type: soil

,

reservative When Rooeived: mne

Additional Lab Preparaticm 100 mesh
,

*

Date(s) of-

Parameter Reference gg Preservative Analyst Analysis

Radim 226 4,7 0.2 pCi/g nene M. Itasard 3/1-3/8/89'Ihorium 230 11 0.2 pCi/g none J. Ortiz 3/17-3/22/89Uranium, 10,15 0.3 ug/g nosa B. 'tenning 3/7-3/13/89

DLPLICMES..

Sanple nelative Deviatico .

gdentification Parameter Riesult Result Pttra Maan.

DU-SS-12661 Ic f 8 N ditsa 226 5.1 t 1.1 5.9 i i.2 7.8%
DU-SS-12662 Ic f 9 Radi m 226 17 1 2 16 1 2 3.0%
DU-SS-12662 Ic # 9 '1horitan 230 29 1 2 29 1 2 0.04
DU-SS-12662 Ic #9 Uranitan 17.1 16.6 1.5%

s
QLRLITY CCNING. ButCMOS

-

Acomptable helative Deviation..

Parameter Result certified nasult Target Range Fran Rhown

Raditsa 226 569 1 26 604 574 - 634 5.8%Thoritan 230 285 1 22 267 254 - 280 6.7%
Uranissa 32 34 32 - 36 5.9%

f Approved by a 4 h b..,
'

) .

-
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MK FEROUSON COMPANY
-

.V amenneesemuseenenesem ,

!

< '
Page I of 7.-. . .

IASORATORY SERVICES AUTMRIZATIGl RWI,

! M '65vunr oL / 24 /,g3, J /adf/ft, ,, ,WGENTRequisitioner Date Reed Date _, priority 15tandard

DunA ees 3050-511.ftJ-'I_bf autai1(MI LaansATORY:Location P.O. No. Request E reports and invoices !

'

. No. umst reference P.O. and
Request No.

4

j Tvoe of S= ale: Water NSoil Air Particulate Urine
Fecal Vegetation

Tvoe of Analysis: 1Ra-226 ,).(._Th-230 X Nat.U Gross Alpha Gross Beta
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BUREHOLE LOG

LOGGING CREW: Rm "LA T.m L,--- SHEET OF - PAGE 3
3: L tL. rt.. Bo- DATE: 3~1'7" ki-

PROPERTY ID: Ou- f.I(o
INSTRUMENT ID NO. LJ 111n'31975 /4+1D'IU12 AREA:

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

DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.

HOLE ID: ## 'f'10JIL HOLE ID: *1 'f+Al.11L HOLE ID: "_1 +JX. lit HOLE ID: * 4 'I*20, llLTIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:SOlL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:
DEPTH COUNTSI.1 MIN DEPTH COUNTSI.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN
SURFACE 39(31 SURFACE l';*;) SURFACE gigg SURFACE lg7|

- 0* ggg, 0" 3919 0' 3anc 0" qqqc
d 6* 3909 6* y ).yp 6" T130 6" 14,1cf

12* 354f 12" 1 p qf, 12' 31gy 12' lygg
~

18" 3109 18" 2,,y , 18" 3;gg 18' gg3g
24" Sf"21" 17oy 24* 24" ggg
M' M' M' M'
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* 18* 78* 78'
84' 84* 84' 84*

_

go.- 90* 90' 90"
96* 96- 96* 96*

REMARKS:

..

VP 048
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-_ ---l
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BOREHOLE LOG

[ 4.OGGING CREW: Em Ldt N u- - = SHEET OF PAGE _3
_3;m LcfL E L rt "-

p. DATE: 2-Yi-29

PROPERTYID: 011.LtI.
INSTRUMENT ID NO. Lil D10*"Inct7r, 4 w-in S tr1 f AREA:

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

DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.

(
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42" 42" 42' - 42"
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BOREHOLE LOG '

An hrh pq bemanLOGGING CREW: SHEET OF PAGE N
1m Smdk. bw b a v- DATE: A-3 7 - %9

' ' '

g
PROPERTY ID: h-ML

INSTRUMENT ID NO. Ld mo NAw 7W-m 0 sor7V AREA:

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

DEPTH, CASING TYPE AND THlCKNESS IF USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.
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36" 36"gp gg 36" Qg 36' g g(,
42' 42' 42' 42'
48' 48" 48" 48'
54* 54 * 54- 54"
60" 60' 60* 60'
66- 66- 66- 66-
72* 72= 72* 72'
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BOREHULE LOG

LOGGING CREW: Qnn b nb r Tenu n e v m a vi SHEET OF PAGE I
A m Sm d b . %e Re ue v- - DATE: M 7-i9v

PROPERTY ID: h- b iL
NINSTRUMENT ID NO. LA # 32 *Al9 7C 4 4-lo /W74 AREA:

_

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

DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.

HOLE ID:* A W.ML HOLE ID: "i4 a+d ML HOLE ID: * LT M XL HOLE ID: "lL J 'J O J S LTIME DRILLED: TIME DRILLED: TIME DRILLED:
'

TIME DRILLED:TIME LOGGED: TIME LOGGED:
. TIME LOGGED: TIME LOGGED:SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:

DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COLWTS/.1 MIN
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O
~" " " " "" '"*

' ' '
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18" g gg 18' 3q)3 18' 18'qgy q q,p
24' Jb4g 24' ggq3 24 ', 7qqg. 24" ggq)
30* a977 30' 3gg 30' 'jf77 30'

-~

gjef
M* X b l, 36'

__

g 7g g 36' gg 36' g ,)
42' 42' 42' 42' ygg
48' 48' 48' 48' 6 gqq
54* 54 * 54* 54*
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BOREHOLE LOG

LOGGING CREW: Onn b A Ter m Neemn n SHEET OF PAGE (.av
A m Sm d h . ~~0tws e_ b ue N ' ' DATE: R -4 74'1* v

PROPERTY ID: 3u- f It,
INSTRUMENT ID NO. LuA 3336 *A A7< 'kNb "r4t7i AREA *

1

NOTES: 1. ALL HOLES ARE 4'DIA. UNLESS OTHERWISE NOTED. I2. RECORD UNUSUAL CONDITIONS, SUCH AS THE PRESENCE OF WATER IN BOREHOLES AND
DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION. q

1i

HOLE ID: * n M tWL HOLE ID 12 3 W Ao' HOLE ID: * A IWY31L IHOLE ID:"A6 1440 St
#

TIME DRILLED: TIME DRILLED: TIME DRILLED:
'

TIME DRILLED:TIME LOGGED: TIME LOGGED: ';lME LOGGED: TIME LOGGED: |: SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:.

DEPTH COUNTSt.1 MIN DEPTH COUNTS /.1Mik DEPTH COUNTS /.1 MIN DEPTH COUNTSI.1M1SURFACE a qqt, SURFACE 37ga SURFACE 37u SURFACE JS%
'

0' O'yqg g g,q) 0" 3 7y O' gggy
6* 37| t, 6' 6"3)39 pyg 6" p g)
12" gggq 12' ; 9 79 12" .3 I. 4 D 12' pg g,
18' gqqg 18' 3399 18" g 18' gyqq
24" g, 24" Dik4 24~ 07Bl 24' yqge
30' 30" 30', m3 yn3 mg 30" 339p
36* 36*ggfg , h 3"d 36* cgg 36* g g, g;
42' 73 g. 42' pp. 42' g3y 42' qqfn
48' yp,cg3 48' 48' M d mb 48' g(,g3

~

54* 54' 54' 54' [[%h
%" %" %* %'
66* 66* 66* 66*

V 72 " 72" 72" 72'
78* 78 * 78* 70 '

84" 84* 84* 84'
%" %" %' %'
96* 96* 96* 96",

REMARKS:
|
!.

1

I
I
i

'

i
_.-

VFHB
,

I



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

$ E51'/6 EE M

BOREHOLE LOG

EM h h ;Ierr3 9erman SHEET OF - PAGE 7LOGGING CREW:,

k m Ln d L h op h t h ' ~ DATE: 3 -2 7-29
, a

PROPERTY ID: hu -in Ile

NAM /4t4-tB*197tfr AREA:INSTRUMENT ID NO. LuA cA64
1

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

2. RECORD UNUSUAL CONDITIONS, SUCH AS THE PRESENCE OF WATER IN BOREHOLES AND
DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRE fE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.

HOLE ID: % itbb V4L HOLE ID:M I M NIL HOLE ID: M,3A & % h6L HOLE ID:"DW o E. 9/L
1

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

i TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:SOLL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:
DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTSI.1 MIN DEPTH COUNTSI.1ML'

SURFACE nos SURFACE 3 79 -) SURFACE 2 7g(, SURFACE gy p t,
O' 0"gqzz 39 (, 0".

g793 0' 3779
6' gqgy 6" 6'39 3qqq 6" yqg ,

I12* J740 12* D9tA 12" QA El 12' gqzt,,

18' MS7 18" DL74 18' Ol?q 18' m
24' yg 24" gig 24" gg77 24' gqgg
30* 30" app | 30'ggaij ggy 30" ,q 7;

| 36" 36't;q7f f,)gy 36' 4g3g 36' ,q p
42' qqqq 42' gqy 42' 4ggy 42' |q 7z
48' q))z 48" g g ye 48' pfg 48' ggo
u- ~a;a u- u" aw s4' amu i
60" 60* 60" ggop 60* J 190
66" 66* 66" 66' galo {'
72" 72* 72" 72" g g y gg g )
78' 78 * 78* 78" l

l'84* 84* 84* 84*
%" %= %* %*,

96* 96* 96" 96"
,

i
; REMARKS:

.
,

4

1

a

: '

!

VP 04B
t.



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

g MNUDSEN i

i

;

BOREHOLE LOG

LOGGING CREW: Qon hrob5 IY'm bemnq SHEET OF PAGE F
-kmSrnHh 5 hoe 3b# ~ DATE: Ol-J 7-29

v
PROPERTY ID: bu-le ll,.

__

INSTRUMENT' ID NO. Luh hh" m4 7V,144- m Mkk AREA:

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

DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRETE COMES AND THICKNESS,
4

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

HOLE ID: by nwutt- HOLE ID:4_dKa ,MIA ML HOLEID: #37 It9 M L HOLE ID: DV f 4 7i69L
'

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

A SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:
J DEPTH CO' .'NTSI.1 MIN DEPTH COUNTS /.1 MIN DEPTH I COUNTS /.1 MIN DEPTH COUNTS /.1 MIN

SURFACE ,1 n) SURFACE glyb SURFACE aim SURFACE aggy
0* 0"0 37,3 g,qqq O' 46qg 0" gep3
6" 6" 6"3yg ,33)g 6pg 6" mqq
I2* Jokb 12" 03671 12" , , g, g 12" qzg
18" q 18" 18*yg gq g 18" gy
24" gzg 24" ~ p,p.

~

24" ggg gg 24" ICROL {
#~ #~ 2" 2244Ll #~aws muv3
M~ M' M~U< 57 l'AM40 3" DIGAL
42" g c,c,7 42" 42" ; gggcy 42" ge pgg,7
48" ~'

48" 48" gp 48' ~f,3 [{ r ggg
54" gqge 54" 54- , 54" l

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:

.. '

.

VPO4B *

y . . .
,



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

. - -.

SHREHELE LOG
!

LOGGING CREW: Qew hoM , T eveu b mo n SHEET OF - PAGE T
kmEm A ha R oo w (MTE: R-27 1r9

9
_

l PRDPERTY10: h- le i L-

INSTRUMENT ID NO. Lu A aDh * A19 K ,fou PoI4VX AREA:

I NOTES: 1. ALL HOLES ARE 4*DIA. UNLESS OTHERWISE NOTED.
2. RECORD UNUSUAL CONDITIONS SUCH AS THE PRESENCE OF WRTER IN 90REHOLES AND

DEPTH, CASING TYPE AND THICKNESS |F USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARMS SECTION.

| _.

| HOLE ID: Vi iWWQ HOLE ID:M 20 OWt67L HOLE ID: *3) orSS ast HOLE ID: * D 0t49 di LTIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:TIME LOGGED: TIME LOGGED: TIME LDGOED: TIME LOGGED:SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:
DEPTH COUNTS /.1 MIN DEPTH COUNTSI.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTSI.1 MINSURFACE Sqqi SURFACE 4193 SURFACE q7a3 SURFACE w e,I 0" h 29 0"

lo h % 0" 0"v RO ~M lI6"

io ,qq z 6' 6',zqq 4btD O' QCCC,2 ,2'_ _ ,2' _ ,2' , , , , ,
18" qq 18' gogq 18' 7999 1a* gy gg
24* 24*ag) q23, 24' Srkok 24' ,39M'

9 7 H LI %" R4 Rkb M" ~

*"AR 19994'
M' #" #" #"[ 4 Act. A . s2 00Lvi 42* q q, s_ 42' 42' 42' g;(,) ;
48* gp 48' 48' 48' g;py
54* 54* 54* M* Su5cMooh%* %* %" %*
66' 66" 06' 06*
72* 72* 72' 72'

|O "- n' "- "-
M' M* M' M*
%" %= %* %*
96" 96* 96* 96*

REMARKS:

*
.

*3
'

.

"O

$ n+

ac 4
{ . , ,

.

e 4

.
' " '', . 'd. . , . p.

-

-

hI



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

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

BOREH2LE LOG

-

LOGGING CREW: Non dMoh 5 ; T, mu derman 8HEET OP PAGE IO
3tm %mdb h oe h cr DATE. 3'47-193

PROPERTYID: h-L W
'-

INSTRUMENT ID NO. LuA hh *AM 7f fo I@'N A M A:

NOTES: 1. ALL HOLES ARE 4'DIA. UNLESS OTHERWISE NOTED.
2. RECORD UNUSUAL CONDITION 8, SUCH A8 THE PRESENCE OF 1ARTER IN 80REHOLES AND[

DEPTH, CASING TYPE AND THlCKNESS IF USED, CONCRETE COMS AND THICKNESS,t
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARMS SECTION.

HOLE 10: * 3'3 AQW2 HOLE ID: D4 0*4 M D HOLEID:*35 OtTISL HOLE lD: 93L 4ts ,7LTIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:TIME LOGGED: TIME LOGGED: TIME LOGOED: TIME LOGOED:

'

SOIL TYPE: SOIL TYPE: SOIL TYPE: SOIL TYPE:
DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MINSURFACE gbgu SURFACL gc;34 SURFACE ggL SURFACE g6430" 0"gq t, 3 my O' g,3 g 3 0*

_

3c,9 g
6- qqqq 6" 6'O g , 3, n 8' 3poq
12" ms m , w , , , , m -18' 18" Wg 37,,, 3)pg 18' pqn24" 24",,gn 37gg 24' y)q3s- 24' gg g
30* gzeg 30" 30'3qqi c4M6 #' 346G36" M'
42'

~ ~

g_ q 36'zq 7g ge;y,g 36' 35Gb
q))3 42' 42' gp 42' y yn)48' ,q g 48' 48' 48* 'y~

54' 54' 54' 64'
60* 60' 00' 00'
66* 86* 88* d'
72* 72* 72' 72'O w w w w
84* 84* 54' S4'
90' 30' 90' 90'
96* 86* 90' SS'

REMARKS:

,i ' '
' ' ' -

~

-
,

4

y.

*
, .

,

VP04B
t. 4 ,;,,,

- - _ _ _ _ - - _
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BOREHOLE LOG II

LOGGING CREW: b hk imQ hwn SHEET OF - PAGE - Il
1\ e R m d b 'lho b or DATE:. 3 m-%'i3

PnoPERTYID: h-L%. . -

INSTRUMENT ID NO. Ld LMo b 9N 14d-tb % AREA:
I '

NOTES: 1. ALL HOLES ARE 4*DIA. UNLESS OTHERWISE NOTED.
2. RECORD UNUSUAL CONDITIONS, BUCH A8 THE PMNCE OF MTER IN BOREHOLES AND

DEPTH, CASING TYPE AND THICKNESS IF USED, OONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC IN THE REMARMS SECTION.

HOLE ID: M'1 HL 3" HOLE ID: DV 4t7h lut HOLE ID: #39 3WO ILP HOLE ID: N4B 7 t)oi C4 LTIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:TIME LOGGED: TIME LOGGED: TIME LOGGED- TIME LOOGED:SOlt TYPE: SollTYPE: SollTYPE: SOIL TYPE:
DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN DEPTH COUNT 8/.1 MIN DEPTH COUNTS /.1 MINSURFACE 33 31 SURFACE gg63 SURFACE AAso SURFACE Dta hO' O' 0'3qqq ,

3c7g 239g 0' 39;6" 6' S'393 gg ;q g-Q 6'|O 3 733u- u-m>e seu n- .uus #-
x> e <.18" 3 gq 1B* 18'39 p )q;g 18' 33 7q24* 33g 24' 24' $1R 24'3m 343y- 30* Syg 30' ng 30' 30' 3qig36'

I
gg7g 36' 36' 36' 3go42' .)qg 42' 42' 42' g ,3y48* AB' 48' 48'
g

pqq t-$4' 54' S4* 54' ggggm- M' m' M' - ppM* n' n' N'
72* 72* 72* 72*

I
78* 78' 78' I8 '
M* M* M' M'
90* 90' 90' 90'
96* 96' 96' I 96'

I
REMARKS:

.

'd

a

. w
[

..

t- :.
.i

VP.N B
4

,
, ., , 4

1

-

.

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



{ ... _ . .......
, , , , _ , _

BOREH5LE LOG
1{

LOGGING CREW: Qon & ,nbs. Tewu der mo n SHEET OF - PAGE C
dim 5mdb .h e Be e DATE: 3 =19-tif

"'
PROPERTYID: 'bu - f. t (,

INSTRUMENT ID NO. L u A 2hh^ *319 7< /,44-to Mk75( A M A:
_

NOTES: 1. ALL HOLES ARE 4'DIA. UNLESS OTHERWISE NOTED.
2. RECORD UNUSUAL CONDITIONS, SUCH AS THE PRECENCE OF VmTER IN BOREHOLES AND[

DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRETE COMS AND THICKNESS,l.
OSSTRUCTIONS, UTILITIES, ETC., IN THE REMARK 8 SECTION.

HOLE ID: $$ u i x,u7;^H' HOLE ID: * O AM7 oMe HOLE ID:h3 e4931L HOLE ID: *W 3M 77A( TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:
i

TIME LOGGED: TIME LOGGED: TIME LOOGED: - TIME LOGGED:SOIL TYPE: SollTYPE: SOILTYPE: SOfL TYPE:
DEPTH COUNTSt.1 MIN DEPTH COUNTSI.1 MIN DEPTH OOUNTBI.1 MIN DEPTH COUNTSI.1 MINSURFACE pc;6 | SURFACE gbye SURFACE xw SURFACE agzy0* O' [e,q O'y t,7 c, agg O' gga

6* n y3 6'O apg 6" az 6' 33 g,,- ,n ,2- - ,2- >,, ,2-

( _18' 3q of 18' 18' 18"iq)q gg7 23 %w m, u- u-.n an u- c.
( w ,,s - - -,m - -- w,m ,os - m, W ms42" 42'g 33 gg 42' 3qqp W

48- 48- 4s-
_

p, g
u my 48- 2n,M* M' M' M*f W W W Ww w w w

72* 72' 72' 72"\ 78* 78' 78' 78"
84* 84* 84* 84'W W W W
W W W W

REMARKS:

..

I

i

g gp
, e e, pp g-,..

-

e

_



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

._

BOREHOLE LdG
i

LOGGING CREW: R e h ' ^M 3, c e t Wh. ) SHET OF PAGE I3
DATE: L4- t t-Y9 *

I
_

' ' '

PROPERTY lD: ".h fa iL

INSTRUMENT ID NO. Lul mo" A A7<[4u m 14979AREA:

I1 NOTES: 1. ALL HOLES ARE 4*DIA. UNLESS OTHERWISE NOTED.
2. RECORD UNUSUAL CONDITIONS, SUCH AS THE PMSENCE OF W4TER IN SOREHOLES AND

OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION. DEPTH, CASING TYPE AND THICKNESS IF USED,00NCRETE COMS AND THCKNESS,
HOLE ID: #45 3'40 37L- HOLEID:44L 4 M ubt HOLEID:# O dt/a 24L HOLE ID: "48 'l0WLTIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED:n TIME LOGGED: TIME LOGOED: TIME LOGGED: TIME LOOGED:SOIL TYPE: SOIL TYPE: SOILTYPE: SOIL TYPE:

DEPTH COUNTS /.1 MIN DEPTH COUNTSI.1 MIN DEPTH OOUNTSI.1 MIN DEPTH
COUNTS /.1 MIN,SURFACE aqqct SURFACE aqui SURFACE 27g7 SURFACE 25)30' 240i 0' 0'39,3 3m O' agu

6* g))q 6' ngq 8' 3gm 8' gm12' gig 12' pyg 12' 12'3g g9g
18" 3)g 18" gg it" 18'3 g,39 aq)724" 3gy) 24" 33; 24" 24"we am'

>m ' am -

- '

msssM" #* 80" ~ 6R #*19 L9 334L
D71\ei 42' i qeg3 42' 337g 42' 4" g7ct%~ n' M* 4'

54* 54* S4* S4*
w* M' N* N'
66* 06'- 00* 88"

. 72' 72' 72* 72 '
78* 78 ' 78* 78*
M* M* M' M'

I
90' 90' 90' 90'.,

96* 96* SS' 98*

REMARKS:

M

a

'S

~
vpo4s

..
, g g,, ,. ,; .., ,

, . ..
.,



_ _ _ _ _ _ _-_ _ -_ -_- -_ __-_ _- -----

;;3- 33
~

. BOREHOLE LOG

LOGGING CREW: h hah 3ereV SHEET OF_ PAGE l'l
hh n DATE: 4 -il-If 9

-__ PROPEfmfID: btA oato
INSTRUMENT ID NO. tuh mn siq7s /4u-in Mv7) AngA:

/

I 2. RECORD UNUSUAL CONDITIONS, SUCH AS THE PfESENCE OF MTER IN SOREHOLES AND
NOTES: 1. ALL HOLES ARE 4"DIA. UNLESS OTHERWISE NOTED.

DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRETE C0148 AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC.,IN THE REMARKS SECTION.

I HOLE ID: %Ct 'lEl M HOLE ID: " Go oo'> HOLE ID:Tl 4% 4,L
HOLE ID: MSA Lit 31 mt.TIME DRILLED:

TIME LOGGED: TIME DRILLEDI"7 TIME DRILLED: TIME DRILLED:TIME LOGGED: TIME LOGGED. TIME LOGGED:SOIL TYPE: SollTYPE: SOIL TYPE: SOIL TYPE:* DEPTH COUNTSI.1 MIN DEPTH COUNTS /.1 MIN Diii'fH 00UNTSr.1WN DEPTH COUNTSI.1 MINSURFACE 3qso SURFACE A)qA SURFACE a q r/ SURFACE 37960" ;qg O' agg O' g,39 0' 33936" 3gg 6' 3q5g 8'
p ,3 8"

10 33q
>>- mss 12- - a- - '- -18" 18' 18" 18'99 qw 3g3 37s3

1
24" ny 24' tg37g 24' gg37 24' gg
30- 3gg 30' 4577 30' gon M'
36" 36'g ,7 377q 38'
42' 42*

~ ~
gg7 38'

42' 42'
46' 48' 48' 48'
54' 54' S4' 54'
60- 00" 40' 00'
66* 06* 06* 06'
72' 72' 72' 72 '

I
78* 78 - 78' 78'
84* 84* 84' 84*
90* go' 90' 00'
N' N* N' N'

I REMARKS:

.

m.

..

g 4

a

: -
...

;.. . .. s. #.

.

_ _ _ _ _ _ _ _



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

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

.

BOREH*LE LOG !l

i i
; LOGGING CREW: MM h'Bh 3" M Mn h a SHEET OF PAGE- / 6'

!
i

1

,

i DATE: 'l t 1 -29
;

PROPERTY 10: "N - f . t L l-

INSTRUMENT ID NO. Lu A "hh " AA'is I4Mb 1%79
'

;
A M A:

1' .

1

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

2. RECORD UNUSUAL CONDITIONS, SUCH AS THE PlW8ENCE OF VmTER IN SOREHOLES AND
DEPTH, CASING TYPE AND THICKNES8 IF USED, CONCRETE 00M8 AND THlCKNESS,

,

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

j HOLE ID;#K4 4tM M2 HOLE ID: #M wtyLof L HOLE ID:# M "uc s' HOLE ID: MSL %7ML_
I

TIME DRILLED: TIME DRILLED: TIME DRILLED: TIME DRILLED: 1
i TIME LOGGED: TIME LOGGED: llME LOGGED: TIME LOGGED: Ij SOIL TYPE: SOIL TYPE: 800L TYPE: 8 OIL TYPE:
| DEPTH COUNTS /.1 MIN DEPTH COUNTS /.1 MIN Ump TM M * T8f.1 MIN DEPTH COUNTS /.1 MINSURFkCE gew j SURFACE DWg 8URFACE 3|S1 SURFACE wg !
1

; 0' O'3pg, .z ,3s. O' ggg O' 37tig
6" 6' 8'3;g; ))z) gggy 6' g3;g, 1
12" 12'3ggy 3y,, 12' 4j)g 12' 33,o

; 18" 3 7)q 18' 393g 18" 18'zag aq)3
24" 24'.z zg yz, 24' 24'.3qg7 .pg,
30'

~

M'y} g zo 3q a0" W I4wo 23n
as- as- 3g7 as' as'2nue, 33yq
42* 42' 42' 2qeg 42'
48' 46' 48' ,3937 4'
54* 54' 84* 3q33 64'
%= M' n* N'
es- es- es* ee' \
72* 72= T2* 72*
78* 73* 78* ?8'
34a 34' 34' 84'
90- go* 90' 90'
96* 96* 98* SS'

REMARKS:

'

N I
I

*|, .

.

.,

r.
,

*
, :*

VP448 o .

4, , 4,, , , , , ,

-
'



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

.. -

_.:

BOREHCLE LOG.

! I
e

. LOGGING CREW: b hk b "E h* b 'd SHEET OF
i

- PAGE Ile4

DATE: 14-\\-Y9 '

i
''

N IO: M LIL
INSTRUMENT ID NO. LJ 2:nn #3R75fW'Its * fok%AfEA:

4

1

i

NOTES: 1. ALL HOLES ARE 4*DIA. UNLESS OTHElWilSE NOTED. ''

2. RECORD UNUSUAL CONDtTlONS, SUCH A8 THE MIESENCE OF MTER IN BOREHOLES AND-

DEPTH, CASING TYPE AND THICKNEBS IF USED, OONCRETE OORES AND THICKNESS,j OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARMS SECTION ,

1 HOLE ID: "1 4 RM'- HOLE ID:D 9MV NL HOLEID 49 2h3L HOLE ID: %B 3NMRi TIME DRILLED: TIME DRILLED: TlWE DftLLED: TIME DRILLED:

.

i TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED:
!

SOIL TYPE: SollTYPE: SOILTYPE: SOIL TYPE:
i

1 DEPTH COUNTS /.1 MIN DEPTH COUNTSI.1 MIN DEPTH OQUNTSI.1 MIN DEPTH COUNTS /.1 MINj SURFACE mi SURFACE a yt,7 SURFACE su87 SURFACE agn
{ O' O' O'y, 379q 367q O' gqq,

6* 6' 8'0 M60 397 gigg 6* ozy
1 12- 2 u- m u= me, 12' x.

18* m 18" 3 33 18', gg g 18' gg
24*

.
,q, y 24* gqg; 24* 3354 24' .pp

$ #' 3M #' D Att #' MI #*
#'

,

voy #'
A. C. #' Ap 36'

5

42" 42' 42' 42'i
i 4' M* M* M*
} 54* 54* 64* 64*i ""~

; 60- 80- e0* 80'
; es- es- es* es-i
'
; 72' 72= T2' 72*

78" Fa* 78' 78*
i- 34-
! 34* 84* 34*
j 90" 00' 90* e0' 'i

| m- m' N' M'.

A
4

REMARKS:
1

1
.,

; ~

l
,

. . . . .
18 ."g

4

D' '

.
.

{
) .

i

,
i.

, iv g -

{ vP ods se gj .. ,g , :,,

1

,. _ _

' . ,
. . _ . . . . , . _ __ - _ _

i



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

l

~~% g

BOREHBLE LOG N
's !

|
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June 7, 1989

Edward L. Bischoff
UMTRAP Program Manager
Colorado Department of Health
4210 East lith Avenue
Denver, CO 80220*

:s
( ,) SUBJECT: Use of Supplemental Standards - 00-6164

|

l.

Dear Mr. Bischoff:

In accordance with the Uranium Mill Tailings Radiation Control Act
i

(UMTRA) of 1978, Public Law 95-604, the Department of Energy (DOE) 1

included property (CV-616), a portion of which you own, for remedial
i

action. Further evaluation of the contamination.on your property has '

been performed and a recommendation has been proposed to excavate the,

contaminated material on the east half of the property, between Lightner,
4

Creek and U.S. Highway 160 to a depth of 18" and backfill over the -|
remaining contaminated material. On the west half of the property a
recommendation has been proposed to leave the contaminated material on

,

the steep banks of Lightner Creek in place. These recommendations are I

proposed per the Code of Federal Regulations 40 CFR 192, Supplemental
Standards. We are basing the recommendation on the criteria presented

5 (]) below. A Radiological and Engineering Assessment (REA) for DU-616 has
been included for your use in solicitation of CDH comments / concurrence. l

The Radiological and Engineering Assessment (REA) performed on the
property (DU-616) has revealed that radioactive contaminated materials
are present over the entire areal extent of the east half of the
property. Contamination in this area is present in most areas to a
depth of 20'. The contamination on the bank of Lightner Creek, on the
west half of the property varies in depth from 6 to 24".

..

2141F
;



.

!!!kSSEs2!LCOMNY

Edward L. Bischoff
June 7, 1989
Page 2

'Because of the cost involved in cleaning up the material, coupled with
the low health hazard, we are recommending that the contaminated-
material in these areas be left in place. This action is permitted
under Title 40, Code of Federal Regulations, Section 192.21 and 22. The
sections of the EPA Standards, which are established for the cleanup of
Uranium mill' tailings, allow residual radioactive materials to remain in
place when.certain conditions are met. The criteria-defining when
remedial action need not take place (Supplemental Standards) are as4

follows:

(1)..The estimated cost of remedial action is unreasonably high
relative to the long-term benefits, and the residual radioactive
materials do not pose a clear present or future hazard.

The application of Supplemental Standards requires that the remedial
action remove as much of the contaminated material as is reasonably
possible. To meet this goal, contaminated materials on the east half of
the property will be excavated to a depth of 18" and backfilled. Also a
small area on the west property line will be excavated and backfilled.

After the proposed remedial action occurs and the eastern area has been
covered with 18" of backfill general area radiation levels will range
from 14 to 30 micro R/hr. Background for the Durango area is 14 micro
R/hr. If a person spent 8 hours a day, 5 days a week, for 50 weeks in a

- 30 micro R/hr radiation field, he would receive about 60 millirem of
gamma exposure in one year. This is about one-tenth the amount allowed
the general public (10 CFR 20.105). The actual amount of contaminated
material that will remain in place after remedial action is

~

approximately 16,500 cubic yards.

O In compliance with the EPA regulations found in the Code of Federal
Regulations 40 192.21, we solicit your comments concerning this action. ;

We are attaching a copy of- the applicable sections of the Code of''

Federal Regulations for your convenience in responding to this proposed
L action. To comply with EPA regulations, we must receive a written
I resprnse with your concurrence / comments. We have included a self-

aodressed,-postage-paid envelope for your convenience. We request your
.

response by June-23, 1989.

.
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Edward L. Bischoff
June 7, 1989
Page 3

If you have any questions or need additional information concerning this
matter, pleasa call either Rob Pommerening of my staff at
l-800-4t.3-4379, or Ms. Jolene Garcia of the U.S. Department of Energy at'

(505) 846-1238.

Sincerely,

MK-Ferguson Company

ff p .G. dham
Project Director

O
JG0/ RAP /RDJ/ss .
Enclosures
cc: w/o enclosures:

G.A. Franz, CDH
J. Garcia, DOE /UMTRA
C. Moore, TAC /UMTRA
Document Control

bec: w/o enclosures: j

M. Thomson - DUR
R. Stearns
R. Cooney
R. Pommerening

* 4t.9 Jacobs
File - EDT

l
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June 7, 1989

Alfred A. Shablo
District Engineer
Colorado Department of Highways
214 West 6th Street
Durango, CO 81301

'(] SUBJECT: Use of Supplemental Standards - DU-616

Dear Mr. Shablo:

In accordance with the Uranium Mill Tailings Radiation Control Act
(UMTRA) of 1978, Public Law 95-604, the Department of Energy (DOE)
included property (DU-616), a portion of which you own, for remedial
action. Further evaluation of the contamination on your property has

{ been performed and a recommendation has been proposed to excavate the
I- contaminated material on the east half of the property, between Lightner

Creek and U.S. Highway 160 to a depth of 18" and backfill over the
remaining contaminated material. On the west half of the property a
recommendation has been proposed to leave the contaminated material on
the steep banks of Lightner Creek in place. These recommendations are
proposed per the Code of Federal Regulations 40 CFR 192, Supplemental

{ Standards. We are basing the recommendation on the criteria presented
below. Your comments / concurrence are requested.

[ The Radiological and Engineering Assessment (REA) performed on the
t property (DU-616) has revealed that radioective contaminated materials

are present over the entire areal extent of the' east half of the
property. Contamination in this area is present in most areas to a

[ depth of 20'. TFe contamination on the bank of Lightner Creek, on the
west half of the property varies in depth from 6 to 24".
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Alfred A. Shablo
June 7, 1989 |,

Page 2
|.

l
j- 1

Because of the cost involved in cleaning up the material, coupled with |
the low health hazard, we are recommending that the contaminated I

material in these areas be left in place. This action is permitted
under-Title 40, Code of Federal Regulations, Section 192.21 and 22. The
sections of the EPA Standards, which are established for the cleanup of

; Uranium mill tailings, allow residual radioactive materials to remain in
place when certain conditions are met. The criteria defining when'

remedial action need not take place (Supplemental Standards) are as'

follows: 1,

(1) The estimated cost of remedial action is unreasonably high'

relative to the long-term benefits, and the residual radioactive
.

materials do not pose a clear present or future hazard.

| The application of Supplemental Standards requires that the remedial
action remove as much of the contaminated material as is reasonably
possible. To meet this goal, contaminated materials on the east half of
the property will be excavated to a depth of 18" and backfilled. Also a,

i small area on the west property line will be excavated and backfilled. i

After the proposed remedial action occurs and the eastern area has been
covered with 18" of backfill general area radiation levels will range
from 14 to 30 micro R/hr. Background for the Durango area is 14 micro i
R/hr. If a person spent 8 hours a day, 5 days a week, for 50 weeks in a i

30 micro R/hr radiation field, he would receive about 60 millirem of
gamma exposure in one year. This is about one-tenth the amount allowed |

the general public (10 CFR 20.105). The actual amount of contaminated i

material that will remain in place after remedial action is 1

approximately 16,500 cubic yards. |

O In cogliance with the EPA regulations hund in the Code d Federal
Regulations 40 192.21, we solicit your comments concerning this action. |

We are attaching a copy of the applicable sections of the Code of j
- Federal Regulations for your convenience in responding to this proposed ,

action. To comply with EPA regulations, we must receive a written 1

response with your concurrence / comments. We have included a self-
addressed, postage-paid envelope for your convenience. We request your ,

response by June 23, 1989. ;

l
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,

Alfred A. Shablo
i June 7, 1989

Page 3

If~you have any questions or need additional information concerning this
|

matter, please call either Rob Pommerening of my staff at
' 1-800-443-4379, or Ms. Jolene Garcia of the U.S. Department of Energy at

(505) 846-1238.
2 Sincerely,

MK-Ferguson Company

f
pp 1.G. 01dham

Project Director,

]( ) JG0/ RAP /RDJ/ss
i Enclosures
'

cc: w/o enclosures:
J. Garcia, DOE /VMTRA

; C. Moore, TAC /UMTRA
Document Control

1

bec: w/o enclosures:3

j M. Thomson - DUR
R. Stearns'

R. Cooney

| R. Pommerening
: R. Jacobs
; File - EDT
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APPENDIX A

p The basic outline of proposed material and construction specifications for the Bluewater reclamation
\ plan are included below.

MATERIAL SPECIFICATIONS

RIP RAP MATERIALS

Rock Properties

Rock source material used for rip rap shall meet the following criteria:

Pronerty Standard Criteria

Specific Gravity ASTM C-127-84 2.5 or greater
Absorption ASTM C-127-84 2.3% or less
LA. Abrasion loss ASTM C-131-81 19% or less

'(500 revolutions)
fs Na#O Loss ASTM C-88-83 1% or less4

d Tensile Strength ASTM D-3%7 485 psi or greater

Rock shall have a overall score of 65 or greater in accordance with " Appendix D,
Staff Technical Position, Design of Erosion Protection, U. S. Nuclear Regulatory
Commission", August 1989. Oversizing adjustments shall be made if rock cannot
meet the above criteria.

.

Test series shall be performed on the material at the quarry. Tests will be made for
each 20,000 cubic yards of material placed and at least once a day.

Rock Gradations

Rock used for revetment on the project shall meet the following minimum gradation
criteria.

A(,) D . = 1/2" 13/4" = 100%3

1" = 60 - 85%
1/2" = 25 - 65%
#4 = 10 - 30%
#8 = 0 - 10%

D , = 1 1/2" 4" = 100%3

21/2" = 60 - 85%
1 1/2" = 25 - 65%-

1/2" = 0 - 15%
3/8" = 0 - 10%

D e = 2-1/2" 5" = 100%3

3" = 60 - 90%
2-1/2" = 25 - 50%-

1-1/2" = 15 - 40%
1" = 0 - 15%



,

'

D . = 8" 16" = 100% .5

12" = 60% - 85%
8" = 25% - 65%
1/2" = 0 - 10%

|

GEOTEXTILE

' The geofabric used over the slimes area shall be a woven-type fabric and shall have
a 300 lb. grab strength. Quality assurance shall be by manufacture certification and
random field testing. The geofabric will be over lapped a minimum of 3 feet at all
seams or field double sewn with a "J" seam six to eight loops per inch. Thread shall i

be polyester with a tensile strength per manufactures recommendation.

BORROW USED AS RADON COVER !

Gradation of borrow material to be used for radon cover shall meet the following minimum
gradations and classifications .

/' . Material shall have a Unified Soil Classification of SM, SC,' ML, CL' or a
~

-

combination of these groups. i

Maximum particle size - < 3"
Minimum passing #200 sieve 20% <

Borrow material shall be tested every 20,000 cubic yards or sooner as required due to a -
- change in soil visual and textural properties.

CONSTRUCTION SPECIFICATIONS FOR EARTHWORK FILL OPERATIONS
|

RELOCATED TAILINGS SANDS, EVAPORATION POND RESIDUES AND
WINDBLOWN MATERIALS

Seauencing

O' Sequencing of relocated materials into the slimes area of the main impoundment shall be
as follows:

Contaminated sands material shall be excavated from Main Tailings impoundmento
dikes and placed as the first lift over the slimes. Remaining relocated sand material
shall be placed in uniform lifts over the slimes area prior to placement of any other i

materials on the surface.

Relocated evaporation pond material shall be placed over sand tailings in uniformI o
lifts.

Windblown material shall be placed over relocated evaporation pond material in ||- o

| uniform lifts. i
; 1

'

5 Placement

The initial lift of relocated sand tails shall be placed directly atop the geofabric too-
a depth of approximately 24 inches. Subsequent relocated materials shall be placed

I

. -- _ _ . a
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in lifts not to exce:d twelve inches in loose lift thickness.
2

The placement moisture content of this material shall be within three percent ofo
3

,. ..
. the optimum as determined by ASTM-D698 (AASHTO 'I99). 1

:

|D ~

'o The initial lift placed on the geofabric shall be compacted through the trafficking
of hauling and spreading equipment. Each lift subsequent to the initial lift shall be
compacted by traffic' and compaction equipment until the material achieves a dry
density equal.to, or greater than 90 percent of the mnimum. dry density as ),

. determined by ASTM D-698 (AASHTO T-99).:

| RADON COVER MATERIAL
.

The borrow material used for radon cover shall be placed in lifts not to exceed twelve
inches in loose thickness.

I' _The moisture content of this material shall be within three percent of the optimum moisture
3' content as determined by ASTM D-698 (AASHTO T-99).

' Each lift will be compacted by traffic and other compaction equipment as required to
achieve a dry density of 95 percent or greater of maximum dry density as determined by

; ' |Q' ASTM D-698 (AASHTO T-99)

| Soil surfaces will be protected from freezing during winter operations. Any frozen areas
i. which do occur shall have all frozen material removed prior to the construction of the next

lift.

- ROCK

' Rip rap materials shall be placed in a manner which prevents degradation of material. i

Filter materials shall be end dumped and dozed to the specified depth. Dozed material shall
not be pushed more than 50 feet from dumped location.

Riprap materials shall be end dumped and dozed to the specified depth.
7

.

4 SITE ENGINEERING AND INSPECTION

QUALITY ASSURANCE REPORTING

All earthwork operations will be performed under review of a registered professional
engineer with experience in geotechnical engineering. The engineer will prescribe field
control testing procedures, methods and frequency to assure that the specified degree of

. compaction is a achieved using the specified materials. The engineer will evaluate material
placement to assure that design grades, slopes and material thicknesses are constructed to J
the required plans.

The Engineer will, at the completion of the work, prepare a construction summary report
documenting the work, reporting the results of control testing and presenting a set of as-
built drawings. These records will become a permanent'part of the records for the .)
reclamation project.

Daily inspection reports will be prepared that address the adequacy, progress and details of

)

i
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construction ' activity and' decisions made.' The c report will include results ' of. testsL

!. mrasurements and ' visual inspection. The report shall indicate clearly corrective action and ,

retesting of all areas as required to meet contract specifications. -Weekly reports willc

summarize the volume of placed materials along with the number of field and laboratory
|

\(.) -
tests performed on the material.T

J

' FIELD LABORATORY TESTING
: . .

: A field soil testing laboratory shall be' maintained on site to facilitate index and compaction-
;. . testing of borrow soils. Moisture-density relationships (ASTM D-698) (AASHTO T-99) for '

. borrow soils shall be established for each 20,000. cy of soil placed initially and may be;

i_ relaxed to each 30,000 cy after the first 20,000 cy.are placed. Additional testing will be :
completed as required whenever there is a change in visual and textural soil properties. A - |;

| grain-size analysis shall be performed in accordance with ASTM D-422 for each moisture-
; density r.elationship developed.
I
i

Prior to the beginning of construction additional testing shall be completed in the borrow J
area. Testing shall include soil classification and moisture-density relationship for each type,

i of soil to a depth of fifteen feet. Tests pits shall be excavated at a minimum of one per
| ten acres and at distinct geologic formations. i

r
i~ f-. IN-PLACE TESTING

3
_ i

.

. All fill areas shall have a two hundred foot grid system established for purposes of.
identifying testing locations during construction. Grid systems shall be tied to the existing ;

ARCO control monumentation at the site. All tests shall have an I.D.- number and ,

approximate X-Y coordinates based on the grid system. Any retesting completed shall be
. clearly identified by I.D. number and X-Y coordinate.

Soils
,

The primary method for compaction testing shall be by nuclear densimeter (ASTM D-2922)
correlated with ti? Sand Cone test and oven drying (ASTM D-1556)(ASTM D 2216). One
field density test shall be performed for every 1,500 cubic yards (no less than one per 40,000 -

,

square feet) of fill material placed or, at a minimum, at least three test per shift. More tests '

may be taken as often as there is a concern for the quality of moisture control or the

~

effectiveness of compaction. One sand cone. test shall be performed in conjunction with-

nuclear density testing for every fiftieth test or at a minimum of one test every day as a
means of calibration.

If verification tests performed by sand cone methods indicate that specified compaction '

previously accepted using nuclear gauge methods has not been achieved, two additional I

sand cone' tests shall be performed. If the average of these three sand cone tests indicates |

. non-compliance with the specification, the sand cone tests results shall be accepted and the
area in question shall be disked, moisture conditioned and recompacted until specification !
is achieved and ccnfirmed by' the sand cone ~ method. "

. Rock

Rock depth shall be tested following placement on a ongoing basis. Rock shall be inspected
for uniform gradation, depth and proper gradation.

N-
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I
'

Soil Rock Matrix

l The soil rock matrix will be field tested for depth by use of the grid previously described.
Measurements of rock and soil depths will be made kom small test holes. Rock gradation-

will be veri 5ed as per design prior to soil placement. Soil will be laid over the rock layeri
i at four to six inches and roller packed into the rock. A minimum of three passes will be
j completed to consolidate the soil into the rock layer.
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