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—oo.Radiological and Engineering Assessment: Property DU-616S

ADDRESS: South of Highway 160 OWNER’S NAME:  Colorado Department
1/8 Mile West of of Highways

Highway 160/850
Qurange, CO 81301 OWNER’S ADDRESS (IF DIFFERENT)

TENANTS NAME:

TELEPHONE NUMBER TELEPHONE NUMBER
(1f available) (if available)

PROPERTY DATA:

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

Property Use: Single Residence ; C.mmercial___ X ; School

Multiple Residence ; Vacant Lot ; Church ; Open Land
Age of structures: Less than 50 years old H
Greater than 50 years old (attach form )

Adjacent included/spillover vicinity properties:

North - V.P, # N/A

South - V.P. # N/A

East - V.P. # Mill Site

West - V.P. # N/A
Interior Involvement: VYes ; No X
Major Structural ; Minor Structural ______ ; Dislocation

RADIOLOGICAL DATA:
Summary

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.

mma_Ex R r
Survey Method
An outdoor gamma survey was conducted in accordance with the RAC
Procedure 0l11. 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.
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Radiological and Engineering Assessment: Property DU-616S

Survey Results

Surface gamma readings on the property range from 20 to 55 micro R/hr
(Tables 3.1 and 3.4). This may be compared with the background for the
ODurango 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
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 Daughter 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 Samples

A tital of 76 outdoor soil samples were taken (Table 3.3); of the 64 soi]
sam)les ccllected from the top 6" layer of soil, 27 exceed EPA standards.
The 12 renaining soil samples were collected from 6" layers at various
depth: and 7 of these exceed EPA standards.

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

m—— e

b) Environmental harm

X_ ¢) High cost relative to long-term benefits
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Radiological and Engineering Assessment: Property DU-616S

JUSTIFICATION CHECKLIST FOR APPLICATION OF SUPPLEMENTAL STANDARDS CONT'D.

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

e) No known remedial action

f) Radionuclides other than Ra226 exist

Brief Condition Description 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
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
end of the property. The presence of very large rip rap 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.

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 wecks 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).

Additional cost without application of Supplemental Standards = $810,850.00
(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.

If Supplemental Standards are Applied:

Open Land?
Occupied Building? (Occupational only)

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

Anticipated change of land use within next 5 years?
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Radiological and Engineering Assessment Property DU-616S

X 5. If yes to No. 4, then will land use produce health
risk?
i 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 = backaground in Area A, and _background to 30
(micro R/h) in Area B [at 3 feet above surfacel.

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).

Engineering 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 b ; Not Required __ X

Application of Supplemental 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
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
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Radiological and Engineering Assessment: Property DU-616S

Table 3.1
OUTDOOR GAMMA AND BOREHOLE SURVEY
Property DU-616

CONTAMINATION
BOREHOLE LOCATION DEPTH MICRO R/HR

4+20,17L 18" 27
4+21,221 None 24
4+28,17L Surface 26
4+20,11L None 24
4+11,17L None 22
2+34,27L 30" 24
2+34,221 42" 28
2+35,38L 24
2+34,05L 18" 34

10 2+33,03R Surface 29

1] 2+49,20L 30"+ 26

12 2457,17L 25

13 2+62,051

14 2+42,05L

15 2+29,221

16 2+24,25L1

17 2+17,27L

18 2+05,30L

19 1498,32L

20 . 1490,33L

+Depth of contamination not reached.
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OUTDOOR GAMMA AND BOREHOLE SURVEY

Table 3.1 Con
Property DU-616

t'd.

BOREHOLE LOCATION CONTAS%%#LION MICRO R/HR
21 1+60,39L 48"+ 22
22 1+28,41L 42"+ 24
23 0+96,46L 54" 24
24 0+65,59L None 23
25 0+83,56L 42" 24
26 2+13,04L 18"+ 38
27 1492,03L 42" 26
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+49,11L 48"+ 55
33 0+23,06R 42" 29
34 0+04,35R None 22
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 2]
40 - 3470,04L 54"+ 23
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Table 3.1 Cont’d.
OUTDOOR GAMMA AND BOREHOLE SURVEY
Property DU-616

CONTAMINATION
BOREHOLE LOCATION DEPTH MICRO R/HR
4] 3+47,08R None 22
42 3+57,08R Surface 29
43 3+44,31L 48" 23
Lt 3+88,27L None 24
45 3490,37L Nene 25
46 4+45,40L None 25
. 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 4431,00L 18"+ 24
53 4+32,05R 24"+ 25
54 4+41,01L None 24
. 55 3+82,05L 36" 26
56 44+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

2143F - 6/8/89 -1-




Radiological and Engineering Assessment: Property DU-616S

OUTDOOR GAMMA AND BOREHOLE SURVEY

Table 3.1 Cont’d.
Property DU-616

CONTAMINATION
BOREHOLE LOCATION DEPTH MICRO R/HR
61 -1458,35R 24" 41
62 -0455,38R 18" 32
63 -1467,13R 12" 27
64 -1459,13R Surface 25
2143F - 6/8/89 -8-



Table 3.2
OUTDOOR GAMMA AND TEST PIT SURVEY
Property DU-616

CONTAMINATION
TEST PIT LOCATION DEPTH MICRO R/HR
1 0+32,15L 20"+ N/A*
2 0+72,45L 20"+ N/A
3 2+00,35L 20"+ N/A
4 4+28,30L 20’ N/A
5 -1+00,38R None N/A
6 -0450,75R None N/A
7 0+25,20L 6 N/A

*Test pits, surface readings not taken.
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Table 3.3
SURFACE SOIL SAMPLE SURVEY
Property DU-616

LOCATION SAMPLE 1D DEPTH Ra-226 CONCENTRATION
(pCi/g)

44+20,171L 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
4450, 361 12843 0-6" 2.4
2433, 16L 12853 0-6" 23.8
2+20,08L 12854 0-6" 14.1
1497,07L 12855 0-6" 1.5
1480, 08L 12856 0-6" 4.0
1420, 08L 12857 0-6" 1.5
0+86,07L 12858 0-6" 6.9

. 0454,14L 12859 0-6" 22.4
0+54,14L 12860 6-12" 33.8
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+455,38R _ 12864 0-6" 5.3
-1458,35R 12865 0-6" 15.0
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Radiological and Engineering Assessment: Property DU-616S

Table 3.3 Cont’d.
SURFACE SOIL SAMPLE SURVEY
Property DU-516

LOCATION SAMPLE 1D DEPTH Ra-226 CONCENTRATION
(pCi/g)

4+28,17L 6.6
3+44 071 7.
3+44 05R 13.
2+34,38L

2+57,17L

2+29,221

1428,411

2+13,04L

3+85,34L

3+60,30R

0+30,C6R

0+90,65L

4+35,17L

5+11,29L

5439,14R

3+88,27L

4+52,05R

2+93,09R
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Radiolcgical and Engineering Assessment: Property DU-616S

Table 3.3 Cont’d.
SURFACE SOIL SAMPLE SURVEY
Property DU-616

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

-0+55,38R
-1467,13R
-1+63,301L
-1459,75L
-1461,47L
-0+50,29R
-0+84,40R
-1459,00R
-1459,13R
-1439,30R
-1+445,25R
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LOCATION

SAMPLE 1D

Table 3.3 Cont'd.
SURFACE SOIL SAMPLE SURVEY
Property DU-616

DEPTH

Ra-226 CONCENTRATION
(pCi/g)

-1+86,28R
-1494,26R

3+66,20R
3+36,31L
3+45,10L

1490, 34L
0+36,08L
0+60,15L
1+469,10L
2+33,09L
2+35,18L
2+50,15L
2+15,02L
0+85,07L
0+65,30L
4+10,05L
-1451,47L
-1471,47L

2143F - 6/8/89
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Radiological and Engineering Assessment: Property DU-616S

Table 3.4
OUTDOOR GAMMA SCREENING
Property DU-616

LOCATION CONTACT 1 METER

3+85,34L 24 24
4+80,36L 21 22
5+40,00R 22

20

26

23

26
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Radiological and Enaineering Assessment: Property DU-616S

Table 4.1
Remedial Action Option Cost Estimates
RECOMMENDED OPTION
Activity
No. Activity _Unit Price Qua~*ity Estimated Cost
1.3 Slope Excavation
(Bulk) 9.60 2,335 cy $22,416.00
2.0 Common Fiil 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
. 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
€16.2 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
. 20% Overhead & Profit 15.443.00
Total (Rounded) $ 96,550.00
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adiological and Engineering Assessment: Property DU-616S

Table 4.2
Cost For Not Applying Supplemental Standards

Activity
No. Activity Unit Price Quantity Estimated Cost
1.3 Slope Excavation
(Bulk) 9.60 31,554 cy $302,918.00
2.2 Bulk Common ¢ | 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
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
Subtotal $805,902.00
5% Subcontractor’s Contingency 40,295.00
20% Overhead & Profit 161,180.00
Total (Rounded) $1,007,400.00
¢143F - 6/8/89 -16-
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Radiological and Engineering Assessment: Property DU-616S

’ APPENDIX A

‘ RADIOLOGICAL SURVEY DATA
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DU-616

Survey Notes

Introduction

This property is a backfilled abuttment 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. The 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.

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 property. 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, whereaes readings
in Test Pit #7 show elevated readings 3 feet at the east end and 5 feet at the
west end. Open probe readings were taken at the west end of the property,
(backfilled and graveled area) where gamma readings were elevated because of
the proximity to the tailings pile.

Spillover

Surface contamination runs over in the S.W. corner of the property. The
approximate survace 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.

Derek Workman
4/25/89




18000 W ETH AVE  syite %0
GOLDEN, COLORADO 80401

BARRINGER LABORATORIES INC ... .~""

W85 DEMING wAY  guirg '

PARKS NEVADA e
L (02) %58 1168
MEX-Perguson
P.O. Box 9136
Albuguergque, NM 87119
ATTN: BHelene Langlois
Client No. Durango Log No. 9619 Client PO No. 3050-511-9659,
Req. #468
Sample Type: soil
Date Collected: 2/23/89 Date Received: 2/27/89 Date Reported: 4/4/89
RESULTS OF ANALYSIS
Ra-226 Th-230
Sample pCi/gram pCi/gram Uranium
Identification fPrecision* . fPrecision® ug/gram
DU-SS~12654 1C #1 1.2 £ 0.6 1.2+ 0.5 1.4
DU-8S-12655 1C #2 5.321.1 5.1+0.9 5.8
DU-85-12656 1C #3 5,6 £ 1,2 6.7¢ 1.1 4.1
DU-86~-12657 IC #4 15 ¢ 2 17 ¢ 2 22.3
DU-85~12658 1C #5 2.5%0.9 3.1 £0.7 2.8
DU-85-12659 1C #6 160 ¢ 10 190 ¢ 10 105
DU-85-12660 1C §7 23 ¢ 3 Mt2 - 17.1
DU-SS~12661 1C §8 5.5¢1.2 6.5¢1.0 9.3
DU-85-12662 I1C #9 16 ¢ 2 29 £ 2 16.9

* Variability of the radioactive disintegration
(counting error) at the 95% confidence level, 20

TR N ' e, L




15000 w. 6th Mo

@pits 300
C0 30401
o rrosee?
M¥-Ferguson
P.O. Box 9136
Albugquerque, WM 87119
l ATTN: Helene langlois
LON: 9619
QUALITY CONTRCL DATA SHEET
Time Received: 9:30 Date: 2/27/89 By: Gina Reichert Via: wps
Sample Container Type: can
Sample Type: soil
reservative When Received: None
\ Additional Lab Preparation: 100 megh
Date (s) of
Parameter Reference un Freservative Analyst Analysis
Radium 226 4,7 0.2 pCi/g ncne M. Boward 3/1-3/8/89
Thorium 230 11 0.2 pCi/g none J. Grtiz 3/17-3/22/89
Uranium 10,15 0.3 uwg/g none B. Torning 3/7-3/13/89 )
PDUPLICATES
Samwple Relative Deviation
‘_dentificatim Parameter Result Result | From Mean
DU-85-12661 1C §8 Radium 226 5.1¢1.1 S$.9¢%1.2 7.8%
DU-85~12662 1C#9 Radium 226 17 ¢ 2 16 ¢ 2 3.0%
DU-85-12662 1C #9 Thorium 230 29 ¢ 2 29 22 0.0%
DU-85-12662 1C #9 Uranium 17.1 16 .6 1.5%
QUALITY CONTSOL STANDRARDS
: - hoosptable Relative Deviation
Parameter Result Certified Result Target Range Fram Known
Radium 226 569 ¢ 26 604 §74 - 64 5.8%
Thorium 230 285 ¢ 22 267 254 - 200 6.7%
Uranium 32 34 - 5.9

memmub,
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M- FERGUSON COMPANY

B R e
P Page | of Z
LABORATORY SERVICES AUTMORIZATION FORM

P roumwe. or /. /@9 3 /l/ [ WGEN

Requisitioner Bate fiasd Date hlority 2 Standard
Dugegg‘g , mn_gz :

Location P.0. No. ML reports and invoices
lo. sust reference P.0. and

Request No.

Iype of Sample: Mater X Soil  _ Afr Particulate __Urine

~Fecal __ Vegetatien

Iype of Analvsis: X Ra-226 X Th-230 _XWNet.U __ Gross Alphs ___Gross Beta
. Solubility __ Other (Smlfy under $pecia)l lnstructions)

Special Instructions/Comments:

Date '

L0, Mo, Collacted | Descrigtion | Volume
bu-ss-izem4 L c*| ez /23 /81| 1990 cpbw ISZS_ﬁ_
bu-ss - 12055 1c¥2 lee /za /87| |kl 79
DU-SS- 1ZLg(, "f‘ 1 lez /723 /8Y1 2160 cpbe | £02. 54
BL-$5- 17687 ::EIEL@_ /22 /B1| 3630 cpbm —1518.54
bu-ss-jz0s8  c%s |92 /23 /811 227) cptna  Auoi |Se1.44
bu-ss-i2ey 1t lot /23 /ﬂ.l.l!_".l.i_ighh_A__Q_l_lf___a.

BU-5S- 12060 1By oz /Q/Q_IMA_J_'M
Bu- €5 - 1266t 1cg 19t /2% /891 2760 (pe pBCS |00
MK-F USE
M{F STTE MANGER TH PHYSICSAITE MANAGER
Shipping: & /¥ /1Y gy Receiving: /__/
Date Out- Inftials Bate In Initials
Technical Review: - A
Date
Ship to:. hrr;;;;;.il;;;;;o;;;;:.i;; ......... Copy to: Preject Office
15000 West 6th Avenus €DV Manager

Suite 300
Golden, CO 80401 (\DWE\FORMS\LAF-1)
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Date
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PROPERTY SURVEY COORDINATES

M.—_ of

SITE LOCATION AU -L 1L

ADDRESS _DURANG O HWY LD

PROPERTY TYPE (o h 4. /lc.) aballecot 40 Moy LOT MO,
7
. OWNER COH.* CONOH.
SKETCH COMPLETED 8Y _Dgel T L )oeuran DATE -l 1o *
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PROPERTY SURVEY COORDINATES
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-

OWNER COH ¥ CD K

SKETCH COMPLETED BY __ Derek 7. Wi an DATE

e e ——

COORDINATES QAMMA SCAN BOUNDARY
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N i Ny TPt




SITE LOCATION .Di4-Lllg

ADDRESS . DURANGO , HWY 10
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OWNER CON H<~cnOu
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SITE LOCATION . QU-Gl
aporess _DURANG O HLY 14,0 ]
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OWNER COH ~* CNOAH. |
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siTe Locanion DU-Llle

aooress _ DURANGO  HIWY 1L0

PROPERTY TYPE
OWNER CRH*CDON

SKETCH COMPLETED 8Y _Devek T (Dogaxean

Test P+ %0 COORDINATES
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L1136

2969

Lo

LY

1566
2025

1604




8i7E Locanion . DU-Ell
ADORESS . DURANGO - DY ILD)

prorenry tvoe _ Nackfilled cbdied to Moy

T
OWNER COoH+s CONHK.

SKETCH COMPLETED BY _Dipok T [ )iprann oare 125 -&9
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BOREHOLE LOG

LOG@NGCREW._gnnlhunh&;hﬂu_ﬁuamu___.
_Lnﬁmn,__&.u Bl-guf

SHEET
DATE: _3-17-2%

PROPERTY 1D: _DuU-Lib
AREA:

OF

PAGE 2

INSTRUMENT 1D NO

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

HOLE ID: #1 420,74
TIME DRILLED
TIME LOGGED

HOLE ID: *2 4ea, 200
TIME DRILLED
TIME LOGGED

e | TIME LOGGED:

SOIL TYPE: _

SOILTYPE: ____

HOLE 1D: *1
TIME DRILLED: __

SOILTYPE: ____

HOLE ID: *4 420 jig
TIME DRILLED -
TIME LOGGED -

ISOILTYPE: ____

DEPTH

COUNTS/.TMIN

DEPTH

COUNTS/IMIN

DEPTH | COUNTS/. 1MIN

DEPTH

COUNTS/ 1MIN

SURFACE

v03

SURFACE

21U

SURFACE

k(" (.

SURFACE

281

0"

3101

0"

1914

i Qe

2196

6"

3409

6-

2118

> 1230

4619

12°

|
1 354]

12°

—

ARSI,

J24F

1118

18"

B 3

18"

M

1 21

——

1704

|kl

AX3%

LT

30"

36"

84"

mn

“-

REMARKS




N KNUDSEN

BOREHOLE LOG

+OGGING CREW -Rm.lzmh&_lq_ﬂumL_

INSTRUMENT 1D NO J...mmmqum

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

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

HOLE ID: *S S+4, 1L HOLE.ID: 5_'11*

TIME DRILLED TIME DRILLED: _____
TIME LOGGED TIME LOGGED: ________

SHEET
DATE: _3-27-RY
PROPERTY 1D: O L1k

AREA:

OF

WATER IN BOREHOLES AND
CORES AND THICKNESS,

HOLE ID: o 2¢3420,
TIME DRILLED:
TIME LOGGED

———
HOLE ID: g Q3 ast
TIME DRILLED -

SOIl. TYFE

SOIL TYPE:

SOILTYPE: ______

DEPTH

COUNTS/ IMIN

DEPTH

COUNTS/. IMIN

DEPTH

COUNTS/ AMIN

COUNTS/ TMIN

SURFACE

-—.-..T--v—-—ﬂ
0

ST

SURFACE

2903

SURFACE

3493

SURFACE

2913

230k

0

2920

0.

4043

ol

6

———— e

12

2317

P L5

6"

261

's

wYIC|

6"

B T oY I—

25 10

127

2398

127

2993

12*

23|

18"

A |

24"

L A2

18"

TRy

18"

1533

18"

o498

24"

x5y

24"

5344

LA, 1

30"

1218

30

1382

wl

43ioQ

w.

36 -

36

26"

4454

w'

42"

42"

N —
310%

48"

54"

T S—

‘8-

284

&'

60"

M——

w-

2235

66"

w.

72*

REMARKS
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BOREHOLE LOG

LOGGING cREw: Bon Mo Tecry Wecman

TP

DATE

INSTRUMENT 1D NO. hud 2330 g 25 “Vauay # gy

SHEET

OF

PAGE Y

' 3-27-%9

PROPERTY 1D: _ - (eil,

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: "9 2wy bl | HOLE ID: 0 a3 HOLE ID: * 20L IHOLE ID: %12 _2+57, 0L
TIME DRILLED — | TIMEDRILLED: | TIME DRILLED. TIME ORILLED: .
TIME LOGGED TIME LOGGED TIME LOGGED. TIME LOGGED:
SOILTYPE: SOIL TYPE: _ e | SOIL TYPE: SOIL TYPE R
DEPTH | COUNTS/.1MIN | DEPTH COUNTS/TMIN I DEPTH | COUNTS/AMIN| DEPTH _|COUNTS/ MIN
SURFACE |, 16 (oD SURFACE 27 jL SURFACE 2 BL_L SURFACE 2000
0 41e3% ol 222¢ 0* _340% 0 29u(
e 638 ol 3132 i 23232 NE. 2647
2 danyy ] 2 | asg 12" quoe | 12 250 L
ol 243 18 25K9 . 2502 18 5K/
it  laouy 24" | 2us4 ol 2249 - 2L
0 1313 30 |3 0 1 yags Ll ISYPCL
T Y — o lAg » AR ol 2536
42" 42" 42" 42"
a8 e | 48" a8
. C— e e e — —
54" 54" 54" 54°
60" 60° 80" 60*
66 66 * 86" 66
72 78* 72" 72"
78" 78" 78" 78"
84" 84" B84 84"
80" 80" 90" 80"
96" 96 ° 6" 96"
REMARKS

VP.04B




W ANUDSEN

BOREMOLE LOG

LOGGING CREW _&QMIMV\ SHEET OF

A Smith R NY B",;‘,"Y DATE: _327-Y9
PROPERTY ID: _DPu- LIl
INSTRUMENT 10 NO. Lud ™ 2330, %2/9 7€ ;79 - 10MEE  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.

———— e e

HOLE ID: "2 22 st | MOLE ID: ‘_'JLAL.Q._@HOLE ID:"is ~

TIMEDRILLED: ______ | TIME DRILLED: _______ | TIME DRILLED. - TIME DRILLED.

TIME LOGGED. ______| TIME LOGGED: _ _____ | TIME LOGGED. TIME LOGGED: _____

SOILTYPE: | SOILTYPE ——|SOIL TYPE: —|soiL TyPE:

DEFTH | COUNTS/IMIN | DEPTH | COUNTS/ TMIN| DEPTH | COUNTS) 1MINT DEPTH COUNTS/ IMIN
SURFACE | a1 SURFACE 2 SURFACE| 2749 SURFACE | 5.4«
v

a1 2o ls
ol I ¥, 287 o Ha4yk% 0 3K
o 12es) | ¢ 230 ¢ L2 8 301y

M S L 2413 il HEI% 18
24"

N 9

o 2l (2 2593 wa 3848 3%93

_____ ] _
- 2027 ) 2636 30 3(77 30 Yo

- L 272§ 3 AL %"




N KNUDSEN |

BOREHOLE LOG
LOGGING CREW: _Lun o aexea HNecongn SHEET
DATE: _3-27-%9
PROPERTY iD: DU - o[,
AREA:

OF PAGE _(o

INSTRUMENT 1D NO. Lud aaa0 ™3 1975 Yy "gy7y

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

Bt

HOLE D: HOLE iD.’ HOLE 1D: % HOLE ID:"aC _ 1190.33¢
TIME DRILLED. TIME DRILLED: TIME DRILLED. TIME DRILLED. sy
TIME LOGGED: TIME LOGGED: " IME LOGGED: TIME LOGGED:
SOIL TYPE: SOILTYPE _________ (SOIL TYPE. SOIL TYPE. AL
DEPTH | COUNTS) iMIN | DEPTR Jl COUNTS.iMi COUNTS/ 1MIN
B = T e e e

SURFACE | 3¢ o, SURFACE | g2 SURFACE| 573, SURFACE| %3,

0* 304qy o . ¥ AWM 0" <y

6 271k 8" | avae . 2200 6 23]

12° 2554 12 20 12 YRS 12° Q419

18" G4% 18" Qﬂ“b 18" m 18" 2249

24’ 30 | 4" |5k a4’ 20 ol 214;

8" g (ol Q1 3% %" | opax 3" 0 §i

o MR 7 10 2" 18R ol 2" |agio

48" 43y 3 48" 43" h 48" J‘E‘il

54° - 54° 54° S4° out of reach

60" 60" 680" 60"

&l “' “. “.

72" 72° 72° 72°

78* 78° 78" 78"

84" 84" 84" 84"

%" 90" 0* ol

“. “. “. “.

REMARKS:




LRI 2 A0 ]

» KNUDSE

BOREMOLE LOG

LOGGING CREW: Lo acoke \Necry Werman

SHEET

OF

PAGE _7

DATE: _2-27-89

INSTRUMENT D NO.

HOLE 1D:

—h - -

A0 LRI

NESS IF USED,

AREA:

PROPERTY ID: Da-fo L,

NOTES: 1. ALL HOLES ARE 4"DIA. UNLESS OTHERWISE NOTED.
2. RECORD UNUSUAL CONDITIONS,
DEPTH, CASING TYPE AND THICK
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.

SUCH AS THE PRESENCE OF WATER IN BOREHOLES AND
CONCRE /€ CORES AND THICKNESS,

__1%C. 340 T HOLE ID: “aa 0% IL_|HOLE ID: % 0d e Mol |HOLE ID: "2 oree, Lt
TIME DRILLED: _ TIME DRILLED: _____ | TIME DRILLED. TIME DRILLED. e
TIME LOGGED: TIME LOGGED: ______ | TIME LOGGED. TIME LOGGED:
SOIL TYPE: — | soiL TYPE: SOIL TYPE: SOIL TYPE:
DEPTH | COUNTS/ MIN | DEPTH | COUNTS PTH | COUNTS/.1MIN] DEPTH [COUNTS 1MIN
SURFACE | e ac SURFACE| ~74) SURFACE| o 7g. SURFACE| 57,1,
il 2433 a ~ 0* D283 e 2729
6" 202 ¢ S S Bt S} 2440
12° | 740 12° | Sedd 12* 233 W Y3
8" | 3557 L - T bl 124 Y el B
24" A0 24" 202 4° 1 au2? endl 1908
so* yoay 0" | gqg 30° 3K52 %* 197
ol YT | %" Lo &K %" LI30 ol 1423
- 44S5E 2 L4 2 £39Y @2* . X S
nrl 4273 48" \ of reach | 48 3813 8- 200
ol ok ceach | 84 8 | 2yl S | acoy
60" so* 60° 230% ol 2190
66" 66 66" 86" dais
72* 72" 72’ 2’ out of vegr b
78" 78" 78" 78"
o= ~r vy rep
bo° 90° 90* 90°
86" 96" 96° 96"
REMARKS:

VP-04B




W KNUDSEN

BOREMOLE LOG
LOGGING cnew:_mmm SHEET OF PAGE _§
—dumnSmuh Dage Beyer = DATE_327-§9
PROPERTY ID: _Dlu-lolle
INSTRUMENT 1D NO. Jub adao® 30975 /4y in 1452 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 (D: HOLE ID: ¥

~ HOLE ID: 222 1192030 |HOLE 10: %% 116 7. 0%
TIME DRILLED. TIME DRILLED: TIME DRILLED: TIME DRILLED:
TIME LOGGED: TIME LOGGED: TIME LOGGED: TIME LOGGED: ______
SOIL TYPE: ___ SOIL TYPE: SOIL TYPE: SOIL TYPE:
SRPTH_JCo ST | BET | DEPTH__TCOUNTS/ TMIN
SURFACE | 3975 SO0 20d%
ol 2 il 1e43S 0* YOHS e e
L ¢ pis 1 RS 6 309%
12° | oouL i 23071 = STHY:16) 12 Yas
18" G 18" Blm 18* Q&Em 18" 834 |
e laug 24" AR 4" | a3y ndl 1506
30* 2x3 %" 0" | 2344y * 14UK3
36" 2 el »" 13440 »" O3
a@2- 3603 a2 42" | 209 2" 2uioks
48 213, 48" 48" R 48" Bk ok ratah
" | age el i : ol
60" 60" 60" 60"
66" 66" 86" 66"
72" 72* 72" 72"
78" 78" 78° 78"
84" 84" 84" ol
90" 90* %" w0
96" 96" 98" Ll
'-=====E=‘————‘—‘————=ﬁg===———L——_______——~_—_—_—_¢_—====
REMARKS:




BOREHOLE LOG

LOGGING CREW: _ Y _\luLL‘hf;;Tﬂx‘_L)s Becmdn  SHEET OF
\iyy (mrﬁhv X e Bg,ﬁ“‘ DATE: _2-27-%9

PROPERTY ID: _ DL LIl
INSTRUMENT 1D NO aa( . ’ AREA:

NOTES: 1. ALL HOLES ARE 4"DIA. UNLESS OTHKERWISE NOTED.
2 RECORD UNUSUAL CONDITIONS, S8UCH AS THE PRESENCE OF WATER IN BOREMOLES AND
DEPTH, CASING TYPE AND THICKNESS IF USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS BECTION.

s —— R
HOLE 1D: " \\SO00R | HOLE 1D: :LM HOLE ID: EiL OIS St JHOLEID: ®32 Ovud il

TIMEDRILLED: _______ | TIME DRILLED: | TiME DRILLED: ______ |TIME DRILLED.
TIME LOGGED: ______| TIME LOGGED: ______ ITiME LOGGED: TIME LOGGED:
SOILTYPE: [ sOIL TYPE ]SO TYPE: BT SOILTYPE: ____

DEPTH | COUNTS/IMIN | DEPTH | COUNTS/. PTH | COUNTS/ IMIN] DEPTH  [COUNTS 1MIN
SURFACE | g SURFACE | 1%k SURFACE| 915 SURFACE
0* 49 0* 29y 0* 33%0 o
6 493 il 13904 ¢ 40D e
12° 12567 LS80

w 305y 7949

Maak? KKo¥

0" lgas0 AR
38° AR ladgy
W2l
Usac

-
=
>
e

out Qi\ regen

72°

78° 78°

84 84
90" 90"

96 96

REMARKS:




LOGGING CREW: _Ror 200008, Tevcy Hecman

N — ————. ———. - -

BOREHOLE LOG

SHEET

=

m Somadh Dace Rou o

OF

DATE: _227-%9

[ ]
INSTRUMENT 1D NO. Lua . 21975 g0 ®jasn  anea:

NOTES: 1. ALL HOLES ARE 4
2 RECORD UNUSUAL CONDITIONS,

PROPERTY ID: _Du-Lo\

DEPTH, CASING TYPE AND THICKNESS
OBSTRUCTIONS, UTILITIES, ETC., IN TH

HOLE ID: %33 cgs Geg

TIME DRILLED: _
TIME LOGGED
SOIL TYPE

HOLE I1D:

TIME DRILLED:

TIME LOGGED: ____
SOILTYPE: ______

DEPTH | COUNTS/ IMIN

SURFACE - TR

DEPTH OUNTS/.

SURFACL | ~cal

‘DIA. UNLESS OTHERWISE NOTED.
SUCH AS THE PRE

TIME DRILLED: ______
TIME LOGGED: ____
SOIL TYPE:

H
SURFACE

COUNTS/ 1MIN
L2410

MOLE ID:

T ——

&3‘ 3 114

TIMEDRILLED: ____ ~
TIME LOGGED:
SOIL TYPE:

DEPTH COUNTS/. IMIN
SURFACE albud

0-

o e L

0* 2744

il Lald

A YT

6" Y\

ol 2308

Ll
¢ dala2

8’ 2K09

12*

——

Sk}

w” Oy

19 2%%

R Ik

adl el 7

18 allel

224l

24"

——d dala¥®

=186

1w 2334(

Hadays

ac 50

wl

S2048

0* 44|

SMxQ0

%° DM

i 3970

ol AR

€8 3%

"’ 3565

2" 3233

S ——————

AL

‘2.

HUe2

‘8 sf_Q‘&‘.V\

“'

8° " AR

un

“'

w-

wl

w.

u.

72°

72"

78*

“-

“D

wl

REMARKS:




BOREHOLE LOG

LOGGING CREW: Rae Naro k- ' lexc A ne<oon o SHEET OF

\

S South Deoe “;%p%m- DATE: __ 2 209 -%9
PROPERTY 10: _Du-lile

INSTRUMENT 1D NO. Lud 2330721975 Judan Aty AmeA:

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

2. RECORD UNUSUAL CONDITIONS, BUCH 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 BECTION.
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INSTRUMENT 1D NO. _Lud 2330 ™ 316 2¢ #&an HET%

MOTES: 1. ALL HOLES ARE 4°DIA. UNLESS O NOTED.
2. RECORD UNUSUAL CONDITIONS, BUCH AS THE PRECENCE OF WATER IN BOREHOLES AND

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

HOLE ID: By 23¢47p5
TIME DRILLED: _
TIME LOGGED
SOIL TYPE

e

HOLE ID: TH2
TIME DRILLED:
TIME LOGGED:
SCILTYPE. ___
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LOGGING CREW: . Koaduabhs, Dece¥ \Werkmis) BHEL OF PAGE |2
DATE: _4-11-%9
PROPERTY 10: D, (L,

INSTRUMENT 1D NO. Lud 2230 ™3@7s /qqm W87 AREA:

NOTES: 1. ALL HOLES ARE 4"DIA. UNLESS OTHERWISE NOTED.
2 RECORD UNUSUAL CONDITIONS, 8UCH AS THE PREBENCE OF WATER IN BOREHOLES AND

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

=-=‘——._"‘——z_~___ =S - s - LTI
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BOREMOLE LOG
LOGGING CREW: . Eoo Do Decev SHEET OF PAGE __ | Y
A ¥ v DATE: _4-11-¥9
PROPERTY ID:_ DU L ik
INSTRUMENT IDNO. Lud 2330 24475 l/qum JAKTY  AREA:
NOTES: 1 ALL HOLES ARE 4"DIA. UNLESS OTHERW!SE NOTED.
2 RECORD UNUSUAL CONDITIONS, BUCH AS THE PRESENCE OF WATER IN BOREMOLES AND
DEPTH, CASING TYFE AND THICKNESS IF USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS BECTION.
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BOREMOLE LOG
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DATE: _ 411 -%9
.- PROPERTY I0: _Tai - Lot
INSTRUMENT 1D NO. Lud 23ac " 3675 [du (0 1987%  AREA: =

NOTES: 1. ALL HOLES ARE 4°DIA. UNLESS OTHERWISE NOTED.
2. RECORD UNUSUAL CONDITIONS, SUCH AS THE PREBENCE OF WIATER IN BOREHOLES AND
DEFTH, CASING TYPE AND THICKNESS IF USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION,
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NOTES: 1. ALL HOLES ARE 4*DIA. UNLESS OTHERWISE NOTED.
2. RECORD UNUSUAL CONDITIONS, BUCH AS THE PRESENCE OF WATER IN BOREHOLES AND
DEPTH, CASING TYPE AND THICKNESS |F USED, CONCRETE CORES AND THICKNESS,
OBSTRUCTIONS, UTILITIES, ETC., IN THE REMARKS SECTION.
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BOREHOLE LOG

LOGGING CREW: . Lo Ji ohe Deyey wonXunan) SHEET OF PAGE _ |/
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ml&_lu o
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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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e Radiological and Engineering Assessment: Property DU-616S

Owner and States comments will be transmitted when available.



ENGINEERS
AND
CONSTRUCTORS

@ MK-FERGUSON COMPANY
A MORRISON KNUDSEN COMPANY

HEADQUARTERS OFFICE

ONE ERIEVIEW PLAZA

CLEVELAND OmIO U S A 44114

PHONE (216) 523 5600 TELEX 988540 REPLY 10 M FERGUSON COMPANTY
REMEDIAL ACTIONS
CONTRACTOR UMTRA PROJEC!
PO BOX 9136

ALBUQUERQUE NEW MEXICD U S A

June 7, 1989

Edward L. Bischoff

UMTRAP Program Manager
Colorado Department of Health
4210 East 11th Avenue

Denver, CO 80220

‘ SUBJECT: Use of Supplemental Standards - DU-616
Dear Mr. Bischoff:

In accordance with the Uranium Mill Tailings Radiation Control Act
(UMTRA) of 1978, Public Law 95-604, the Department of Energy (DCE)
included property (CU-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
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. A Radiological and Engineering Assessment (REA) for DU-616 has
been included for your use in solicitation of COH comments/concurrence.

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



MK-FERGUSON COMPANY
A SOARBON §IATOREN oM |

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 as
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.

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
action. To comply with EPA regulations, we must receive a written
respense with your concurrence/comments. We have included a self-
aouressed, postage-paid envelope for your convenience. We request your
response by June 23, 1989.




MK-FERGUSON COMPANY
o WO On NGRS COMMY

Edward L. Bischoff
June 7, 1989
Page 3

If you have any questions or need additional information concerning this
matter, ricas?® call either Rob Pommerening of my staff at
1-800-4,3-437%, or Ms. Jolene Garcia of the U.S. Department of Energy at
(5C5) 846-1238.

Sincerely,

MK-Ferguson Company

A7 e

for

Project Director

JGN/RAP/RDJ/ss
Enclosures
cc: w/0 enclosures:
G.A. Franz, CDH
J. Garcia, DOE/UMTRA
C. Moore, TAC/UMTRA
Document Control

w/0 enclosures:

M. Thomson - DUR

R. Stearns

R. Cooney

R. Pommerening
*R." Jacobs

File - EDT




CONSTRUCTORS

@,«x-reneuson COMPANY

A MORRISON KNUDSEN COMPANY

HEADQUARTE RS OFFICE

ONE ERIEVIEW PLAZA

CLEVELANC el SA 4414

PHONE (216) 523 5600 TELEX 98554 REPLY TC MK FERGUSON COMPANY
REMEDIAL ACTIONS
CONTRACTOR UMTRA PROJE
PO BOx 8136

ALBUQUERQUE NEW MEXICC

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 Contro) 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
contaminatea 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 Radiclogical 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°. Tke contamination on the bank of Lightner Creek, on the
west half of the property varies in depth from 6 to 24".




MK EERGUSON COMPANY

Alfred A. Shablo
June 7, 1989
Page 2

Because of the cost involved in cleaning up the material, coupled with
the Tow 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 as
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.

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

2141F



MK.EERGUSON COMPANY

Alfred A. Shablo
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. Jelene Garcia of the U.S. Department of Energy at
(505) 846-1238.

Sincerely,

MK-Ferguson Company

n A
RIS e
ﬁéyle.G. Oldham

Project Director

. JGO/RAP/RDJ/ss
Enclosures
cc: w/o enclosures:
J. Garcia, DOE/UMTRA
C. Moore, TAC/UMTRA
Document Control

bcc: w/o enclosures:
M. Thomson - DUR
R. Stearns
R. Cooney
R. Pommerening
R. Jacobs
File - EDT

2141F
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APPENDIX A

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:

Property tandard
Specific Gravity ASTM C-127-84
Absorption ASTM C-127-84

L.A. Abrasion loss ASTM C-131-81
(500 revolutions)

Na,SO, Loss ASTM C-88-83

Tensile Strength ASTM D-3967

Critesi

2.5 or greater
2.3% or less
19% or less

1% or less
485psi 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.

Dy,

12" 134"
1"
12"
#4
#8

Dy =1 12" 4"
212"
112"
12"
38"

Dy = 2-12° -
3
2-12"
1-12"
1"

100%

60 - 85%
25 - 65%
10 - 30%
0-10%

o wnn

100%

60 - 85%
25 - 65%
0-15%
0-10%

100%

60 - 90%
25 - 50%
15 - 40%
0-15%

LB L A



Dy = 8" 16" = 100%
12° = 60% - 85%
8 = 25% - 65%
12" =0-10%

GEOTEXTILE

The geofabric used over the slimes area shall be a woven-type fabric and shall have
a 300 Ib. 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
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.

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.

ON CIFICATIO W =RATIONS

RELOCATED TAILINGS SANDS, EVAPORATION POND RESIDUES AND
WINDBLOWN MATERIALS

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

0 Contaminated sands material shall be excavated from Main Tailings impoundment
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
materials on the surface.

0 Relocated evaporation pond material shall be placed over sand tailings in uniform
lifts.
o Windblown material shall be placed over relocated evaporation pond material in
uniform lifts.
cement
0 The initial lift of relocated sand tails shall be placed directly atop the geofabric to

a depth of approximately 24 inches. Subsequent relocated materials shall be placed



in lifts not to exceed twelve inches in loose lift thickness.

o The placement moisture content of this material shall be within three percent of
the optimum as determined by ASTM-D698 (AASHTO-T99).

0 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 maximum 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.

The moisture content of this material shall be within three percent of the optimum moisture
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
ASTM D-698 (AASHTO T-99)

Soil surfaces will be protected from freezing during winter operations. Any frozen areas
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 degradaiion of material.

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.

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 engincer will evaluate material
placement to assure that design grades, slopes and material thicknesses are constructed to
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



construction activity and decisions made. The report will include results of tests
measarements and visual inspection. The report shall indicate clearly corrective action and
retesting of all areas as required to meet contract specifications. Weekly reports will
summarize the volume of placed materials alc-  with the number of field and laboratory
tests performed on the material.

FIET D 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
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=lationship developed.

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

IN-PLACE TESTING

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 1L.D. number and
approximate X-Y coordinates based on the grid system. Any retesting completed shail be
clearly identified by 1.D. number and X-Y coordinate.

Soils

The primary method for compaction testing shall be by nuclear densimeter (ASTM D-2922)
correlated with .” = 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
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.




Soil Rock Matrix

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 from smail test holes. Rock gradation
will be verified as per design prior to soil placement. Soil will be laid over the rock layer
at four to six inches and roller packed into the rock. A minimum of three passes will be
completed to consolidate the soil into the rock layer.



