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ATTACHMENT 6

SUPPLEMENTAL STANDARDS FOR
DURANGO PROCESSING SITE

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thercof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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Mark L. Matthews

Acting Project Manager

Uranfum Mi1l Tailings project Office
Department of Energy

P. 0. Box 5400

Albuquerque, New Mexico 87115

Dear Mr. Matthews:

We have reviewed your July 18, 1989 submittal requesting approval for
:?pplementaI standards and Modification No. 1 for the Durango Remedial Action
an.

we agree that supplemental standards are applicable for the residual material
along the Animas River. Supplementa) standard approval {s for the aread
described in Figure 2 of your submittal only. We have concluded that the
suppliemental standard criteria (40 CFR Part 192.21) concerning risk of
{njury to workers and environmental harm to be applicable to this proposal.

wWe therefore, approve proposed Modification No. 1 te the Durango, Colorado
Final Remedial Action Plan (Rev. 1, dated 6/23/89).

puring & visit to the site on September €. 1989, members of my staff observed
this particular area along with several other areas that are currently being
considered for supplemental standards or vicinity property designation. while
examining these areas, 3 gmall “seam" of crystallized uranium salts which has
formed along the river bank along the slag and original ground {nterface was
pointed out. The deposit {s thought to be the result of 2n old spill on the
slag pile that is glowly leaching through the slag and daylighting at the river
bank. Due to probiems encountered with excavating and drilling in the slag,
the extent of this uranium deposit has not been defined. :

Your staff indicated that DOE has no plans to cleanup this area as the hazard
averaged over the entire slag pile will be nqpljg\ble.. We do not consider this
to be consistent with the approach of reducing exposure to the public to levels
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as close to the standards as {s reasonably achievable, Therefore we suggest
that DOE reexamine the possible hazard to the public along the accessible river
bank.

1f you have any questions please contact me or 0. L. Jacoby of my staff on
FTS 776-2805.

Sincerely,

P

Ramon E. Hall
Director

Case Closed:  040WMO48SS0E
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September 12, 1989 89-3050-688

Mr. Mark L. Matthews

Acting Project Manager

U.S. Department of Energy

Uranium Mi1l Tailings Remedial Action Project Office
First National Bank Building

Suite 1700

5301 Central Avenue N.E.

Albuquerque, New Mexico 87108

SUBJECT: Proposed Durange Site RAP Mod. Rev. 2, Animas River Bank

REFERENCE: 1. Letter No. §9-3050-485 to Mark L. Matthews from J.G. Oldham
dated July 6, 1939, . :
2. Contract No. DE-AC04-83AL18796

Dear Mr. Matthews:

Revision 1 of the proposed Remedial Action Plan Modification (RAP Mod.) No.
1 (attached) for the Durango, Colorado Site, has been altered slightly to
incorporate verbal comments received from the U.S. Nuclear Regulatory
Commission. No significant technical changes were made as the comments
were for clarification.

As was described previcusly (Reference 1). an area of the flood plain at
Durango, including the river bank, was found to contain Ra-226 at
concentrations in excess of the EPA Standards. Because of the proximity of
the material to the river, complete excavation would require the use of
Z-pile, at an estimated cost of approximately $750,000.00. MK-Ferguson
continues to recommend that the upper three feet of the material be removed
while leaving the river bank in place. After this excavation is performed,
approximately 500 cubic yards of material will remain in place with an
estimated average activity of 30 pCi/g. Supplemental Standards are suggested
for the residual material. A radiological analysis of the deposit,
Yncluding a calculation of radon flux from the area is attached. This
analysis shows that there should be negligible health effects associated
with the residual material.
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MX-FERGUS NQOMP‘NY
fir. hﬁ?ﬁ . Matthews

89-3050-688 - Page 2
September 12, 1989

Because excavation is nearly complete in the affected area, MK-Ferguson
requests your concurrence on the proposed Modification as soon as possible.
Should you have any questions or comments regarding this Modification,
;eaggwdo not hesitate to contact DOr. Frank Petelka of my staff at
6- .

Sincerely,

J.G. f’dham
Project Director

JGO/MFP/ss

Enclosures

cc: E. Damler, DOE/UMTRA (w/encl.)
B. Sellers, DOE/UMTRA (w/encl.)
M. Jackson, TAC/UMTRA (w/encl.)
M. Miller, TAC/UMTRA (w/encl.)
P. Martinek, CDH (w/encl.)
HS-011-09-89
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PROPOSED MODIFICATION No. 1
- DURANGO, COLORADO
FINAL REMEDIAL ACTION PLAN
CHANGE NO. 1
REV. 1, 6/23/89

A. Description:

The purpose of this change is to establish an excavation protocol for
radium-226 (Ra-226) adjacent to the Animas river at the Durango, Colorado,
mill tailings site. As required in 40 CFR 192.22(a), Ra-226 will be
excavated to levels that are as low as is reasonably achievable (ALARA).
ALARA conditions at the Durango site will be met by the following:

1) Excavate (generally 6") contaminated materials to as close to the river
bant ?s is feasible, leaving sufficient material for the purpose of
stability.

2) Excavate contaminated materials away from the river bank as deep as is
possible, and in any event to a minimum of 1 foot below existing river
water elevation.

The Depar:ment of Energy’s commitment to comply with Environmental
Protection Agency (EPA) standards for groundwater remains unchanged.

B. Resulting changes to the RAP:

Page C-2 of UMTRA-DOE/AL 050503.0000, June 1986, "Remedial Action Plan and Site
Design for Stabilization of the Inactive Uranium Mill Tailings Site at Durango,
Colorado." Add the following paragraphs before the last paragraph of Section
C.1, "Introduction”:

"If Ra-226 and its decay products are present in areas immediately adjacent
to the Animas river, supplemental standards shall be applied per 40 CFR
192.21(b). Remedial actions shall reduce levels of residual activity to
levels that come as close to meeting the otherwise applicable standards as
is reasonable under the circumstances.

Supplemental standards may be appiied when Ra-226 contamination is present
in the Animas river bank. When present in the river bank, residual Ra-226
more than 1 foot back from the bank will be excavated to levels that are as
low as reasonably achievable (ALARA). ALARA conditions at the Durango site
will be met by excavating the material to levels that should, via modeling
and RAECOM analysis, 1imit radon flux at the restored surface to 3.9
pCi/me-s (a projected 0.02 WL in a hypothetical struci.ire). Supp1ementa1
standards will be applied to the excess Ra-2:6 contam1nation left in the
river bank and at depth.

19918 -
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Page C-7 of UMTRA-DOE/AL 050503.0000, June 1986, "Remedial Action Plan and Site
Design for Stabilization of the Inactive Uranfum Mill Tailings Site at Durango,
Colorado.” Add the following paragraphs to the end of Section C.3.4, "Final
Radiological Verification Survey for Land":

“For areas in which a significant fraction of the material being sampled is

rock or gravel, the nine-plug composite 30x30 foot ?rid may be collected by

using a shovel or other implement to take bulk samples, separating the fines
. from the rock using a #4-mesh screen and determining the weight of the fines

and rock fractions. The fines shall then be counted for Ra-226 following

the standard RAC-015 specifications and quality controls. The resulting

radium concentration will be corrected to a final, reportable concentration
“utilizing the mass ratios of the rock/fines fractions.

Supplemental Standards will be applied, and the residual radioactive

material exceeding the Standard given in 40 CFR 192.12(a) left in place,
based on the criteria in 40 CFR 192.21(b). Estimated area, volume, and
average concentration will be documented in the site completion report".

C. Overall Impact to Design and Complete Remedial Action

This change simplifies construction and avoids expenditures which would be
unreasonably high relative to the long-term benefits. The change results in
low-level contaminated material remaining in some areas of the river bank. This
material will produce an estimated maximum radon flux at the restored surface of
3.9 pCi/mZ-s. Furthermore, the material is in a location where construction

of structures is not Tikely and any future excavation will mix the contamination
with clean materials and dilute the concentration. The deposit is not expected
to impact the groundwater conditions at the Durango site and should not impact
future compliance with the EPA groundwater standards (when finalized).

D. Compliance of Revised Design with EPA Standards

The revised design complies with Supplemental Standards defined under 40 CFR
192.22(a) as "coming as close to meeting the otherwise applicable standard as is
reasonable under the circumstances”, reducing residual activity to levels that
are as low as is reasonably achievable. Additional excavation should not be
required to meet the proposed EPA groundwater standards for chemical
contaminants.

Excavation of the residual Ra-226 remaining on the river bank would produce
environmental harm clearly excessive compared to the health benefits to persons
1iving on or near the site. Since the contaminated materials present a
negligible health hazard, any environmental harm is excessive. Environmental
harm caused by remedial action will include destruction of the present river
bank, effects from diversion of the river to facilitate construction, and
unacceptable turbidity from the release of large quantities of silt into the
downstream water during remedial action. The revised design meets the intent of
the as low as reasonably achievable (ALARA) philosophy in 40 CFR 192.22(a), and
complies with the criterion in 40 CFR 192.21(b).

19918 -2-
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In summary, a supplemental standard for cleanup of this area will be applied as
described in paragraphs A-D above. The revised design should not affect future
compliance with proposed EPA groundwater standards.

E. Reason for Change

This change reduces the residual radioactivity to levels as low as reasonably
achievable while avoiding both excessive environmental harm from, and costs of,
remedial action which would be unreasonably high relative to the benefits. The

contaminants left in place will not pose a significant present or future threat
to the general public.

19918 .3-
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RAECOM analysis shows that given the above conditions, residual Ra-226
concentrations averaging 36 pCi/g (the maximum remaining measured value) would
ﬁroduce radon a Rn-222 flux ranging from 0.00 to 1.4 pCi/mé-s, resulting in
ypothetical working levels ranging from zero to 0.007. These results, shown
on Table 2, {ndicate that to ensure Rn-222 control to the habitable building
standard of 0.02 (40 C7R 192.12(b)(1)), the excavation depth should be a

. approximately 1 foot below the average river stage. Note: The 20 pCi/m2-s
flux st:ndard given in 40 CFR 192.02(b)(1) would be met with no additional
excavation. :

Recommended Excavation Protocol:

There arc two options for the excavation of the material adjacent to the
river; one would require extensive engineering and construction support and
would remove all the contamination, th2 other would be less complex but would
leave a small quantity of residual activity.

Option 1 - Complete removal of contamination: The area would need to be
surrounded by Z-pile to minimize water infiltration into the excavation.
_Since the contamination exten: into the river, the Z-pile would be placed in

the river channel, extending :ume distance from the bank. The excavation
would be dewatered, the water would require treatment prior to release

offsite. Complete decontamination would also destroy approximately 280 linear
feet of river bank

Opticn 2 - Partial decontamination: The area would be excavated to a minimum
depth of one foot below present river stage. The present river bank would
remain in place; excavation would begin approximately one foot back from the
bank. An attempt would be made to increase the depth of excavation with
distance from the river bank. Approximately 500 cubic yards of contaminated
material containing an average of 30 pCi/g would remain. Under this option,
the final remedial action plan will require modification to allow the use of
supplemental standards based on 40 CFR 192.21(b) (environmental harm).

19888
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References: -
1. 5ado? Agtenuation Effectiveness and Cover Optimization (RAECOM, IBM PC
ersion).

2. Draft Generic Environmental Impact Statement on Uranium Milling;
NUREG-0511; April 1979,

3. Lung Cancer Risk from indoor Exposure to Radon Daughters; ICRP 50; 1979.

4. USNRC. 1987. Draft Regulatory Guide and Value/Impact Statement,
Calculation of Radon Flux Attenuation by Earthen Uranium Mill Tailings
Covers. Task WM 503-4.

5. USDOE. 1984. Draft Remedial Action Plan and Site Conceptual Design for

Stabilization of the Inactive Uranium Mill Tailings Site at Durango,
Colorado.

6. Code of Federal Regulations, Title 40 Part 192; Health and Environmental
Protection Standards for Uranium and Thorium Mill Tailings.

7. USDOE, 1988. Final Calculations, Volume IV, Redesign of Disposal

Embankment. Uranium Mill Tailings Remedial Action Project (UMTRAP),
Durango, Colorado.
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Table 1
RADIUM CONCENTRATJION
Durango Slag-Area Riverbank
TEST PIT NUMBER DEPTH (ft.) ESTIMATED FINAL Ra-226
(pCi/g)*
1 Surface 61
1 4
2 1.5
3 9
2 Surface 69
1 87
2 21
3 31
3 1 - 85
2 48
3 30
4 7
5 4
6 36
7 21
4 Surface 42
0.5 6
5 Surface 10
0.5 2
6 Surface 10%+
0.5 {Jade
7 Surface [Tkl
0.5 fr*
Footnotes:

*Sample dried prior to OCS analysis. Correction factor of 1.2 applied.
**jjet samples. Correction factor of 1.4 applied.

19888



Case 1:

Case 2:
Case‘3:

Case 4:
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Table 2
: ESTIMATED Rn-222 FLUX AND
HYPOTHETICAL INDOOR RADON DAUGHTER CONCENTRATION
Durango Slag-Area Riverbank

Minimum excavation (1 f%. below water levela, 3 feet of backfil
Rn-222 flux = 1.4 pCi/me-S WL =0.0

1 foot of additional excavation, 3 feet of backfill
Rn-222 flux = 0.00 pCi/mé-s WL <0.001

2 feet of additional excgvation. 4 feet of backfill
-$

Rn-222 flux = 0.00 pCi/m WL <0.001
3 feet of additional excavation, 5 feet of backfill
Rn-222 flux = 0.00 pCi/mé-s WL <0.001
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APPENDIX A
RAECOM COMPUTER CODE OUTPUT

19888
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Letter 895-3050-688

Attachment II
c.
RAECOBPC.BAS Page 11 of 14

. OUTPUT INFORMATION 3 14:52:16 06-23-1989

BOTTOM FLUX = 0 pCi/m~2/sec
AIR CONC. = 0 pCi/1

"BARE LAYER 1 FLUX = 1.77 pCi/m~2/s

NO OPTIMIZATION APPLIED

L THICK POR MOIST SOURC E.F. DENS  DIFF FLUX  CONC. MIcC
(cm) (%) (pci/g) (g/cm"3) COEF (pCi/m*2/8) (pCi/cm~3)
2 €61.0 .44 10 0 .32 1.5 0.02000  1.43 0.0 0.748

1 213.0 .44 ie 36 32 1.5 0.00005 1.72 1.1 0.748

edtRtbhddddhddddtdhhddaddddktddint TOP RRdddtdteddddddedRddddddddddddds

*-2-* *
CAERERR R R AR R R R AR AR R R R ER AR R AR PRAR R A AR AR R R AR A AR AR AR A SR AR AR SRR AR R AR
%= ] =% bottom layer, 2’ @ 54 pCi/g 1h-230 *

GAPAR R AR AR A RN IR R R AR AR AR R AR AR R AR bR AR ARG d R AR A d R R ddded R R R R AR d R
ARdRdddhddddRididdtdtniddRtndd BOTTOM Stkthtddknndddidddettdddnddnnns
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Attachment II
RAECOBPC.BAS Page 12 of 14
OUTPUT INFORMATION 3 14:52:29 06-23-1989
BOTTOM FLUX = 0 pCi/m~2/sec
AIR CONC. = 0 pCi/l
BARE LAYER 1 FLUX = 1.77 pCi/m*2/s
NO OPTIMIZATION APPLIED
< THICK POR MOIST SOURC E.F. DENS DIFF FLUX CONC. MIC
(cm) (%) (pci/g) (g/cm~3) COEF (pCi/m~2/8) (PCi/cm*3)

3 61.0 .44 10 o 32 1.5 0.02000 0.00 0.0 0.748
2 30.0 .44 10 o 32 1.5 0.00005 0.00 0.0 0.748
1 182.0 .44 10 36 32 1.5 0.00005 0.88 19.6 0.748

iliiiiﬁttttttttttitttiittitttti* TOP ddtdRddRARddRgAt AR R R A dd R e hhRk
e 3 =% *
‘titititiittitt.titttitlitttttttiitt**itt*tttitttitttittititittt****t
fe 2 =k *
tti*.t.t*ttit*tttitii**ﬁ*titiiltt*it*ttttitttttitlttiﬂtitttt**tttttit
%= ) =% bottom layer, 2’ @ 54 pCi/g Th-230 *
Oitttiditittitt*itittﬁiitt‘.ittﬁttt*dtt*tlttditttiiltiiltitttt.itt*t*
PP Y YT I ISR 222 2 0 0 L 0 BOTTOM ARRARR AR R AR AR ARRARQR AR AR AR Rk ko
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RAECOBPC.BAS Page 13 of 14
OUTPUT INFORMATION 1 14:52:38 06-23-1989
. BOTTOM FLUX = 0 pCi/m~2/secC
AIR CONC. = 0 pCi/1
BARE LAYER 1 FLUX = 1.77 pCi/m*2/s
NO OPTIMIZATION APPLIED
4 THICK POR MOIST BSOURC E.F. DENS DIFF FLUX CONC.
(cm) (8) (pCi/g) (g/cm~3) COEF (pCi/m*2/s) (pCi/cm*3)
3 61.0 .44 10 0 .32 1.5 0.02000 0.00 0.0
2 61.0 .44 10 0 .32 1.5 0.00005 0.00 0.0 0.748

0.748

1 152.0 _.44 10 36 32 1.5 0.00005 0.88 19.6 0.748

‘dtiit**tﬁﬁtit.itttt.iiﬁﬁt*tt*tﬁ TP ititttii.tttttttttitttittit&tii*
e ) =t *
*&iittitit*“.:ttiitlitt*i**itittttﬁittt*ttttitt*itt!tﬁt*tttttidtt*t***i
= 2 -t *
‘Qtttﬁttititttaiiit.ﬂi*it*ititttitiitiiiiittttQttttiiiitttﬁ*ttiittitt
e- ] =% bottom layer, 2’ @ 54 pCi/g Th-230 *
Ciiittttitiiiittttiitittiiiitﬁ*tﬂti**i&tttttttii.ittittiit*tiﬂttii&tt
iiiiiiﬂ.it.itt.ttitiiﬁit‘ttt*t BOTTOM tittiittit*ttﬁitt.tltiiittittt*
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. . RAECOBPC.BAS Page 14 of 14

OUTPUT INFORMATION ¢ 14:52:47 06-23-1989
BOTTOM FLUX = 0 pCi/m~2/sec

AIR CONC. = 0 pCi/1

BARE LAYER 1 FLUX = 1.77 pCi/m~2/s

NO OPTIMIZATION APPLIED

1 THICK POR MOIST SOURC E.F. DENS DIFF FLUX CONC. MiC
(cm) - (%) (pCi/g) (g/cm~3) COEF (pCi/m~2/8) (PCi/cm*3)

3 61.0 .44 10 0 .32 1.5 0.02000 0.00 0.0 0.748

2 91.0 .44 10 0 .32 1.5 0.0000% 0.00 0.0 0.748

1 122.0 .44 10 36 .32 1.5 0.00005 0.88 19.6 0.748

Qtitititititt*ti*tttt!*titiitttt TOP titttttitiit*t*tti*ttttttittit*t
Qe J =% *
‘ititt*iitiiitiii**itiiitittiitiii*.*tit**tttiiittitt‘ii*ttﬁtittt*tt*
e g =& *
*tttitit*itﬁtiiititiiﬁi.itttt.tliiitt.tttttiittttittt‘iti*ttttiiit*ii
¢~ 1 =% bottom layer, 2’ @ 54 pCi/g Th-230 &
‘tdittitﬁti*iiiittdiii*tttittt**ﬁ.itttiﬁttttii*tii*ﬁitittt*tittti***t
itittit*ttditttit‘ttittittt*tt BOTTOM ‘tttitttttt*‘ititf‘tt*ttiiitit*
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Due

ENGINEERS

AND

CONSTRUCTORS
MK-FERGUSON COMPANY

A MORAISON KNUDSEN COMPANY

HE ADOUARTERS OF FICE
ONE ERIEVIEW PLAZA
CLEVELAND OHIQU S A 44114
PHONE (216) 520 S800/TELEX 983540 REPLY TO MK FERGUSON COMPANY
REM{DIAL ACTIONS
CONTRACTOR UMTRA PROUECY
PO BOX 9136
ALBUQUERQUL NEW MEXICOUS A 87119

October &, 1989 89-3050-734

Mr. Mark L. Matthevs

Acting Project Manager

U.S. Department of Energy

Uranium Mill Tailings Remedial Action Project Office
First National Bank Building

5301 Central Avenue N.E.

Suite 1700

Albuquerque, New Mexico 87108

SUBJECT: Durango - RAP Modification No. 2
Supplemental Standards for Processing Site

REFERENCE: Contract No. DE-ACO04-B3AL18796
Dear Mr. Matthews:

Attached is a proposed Remedial Action Plan Modification (RAP Mod.)
No. 2, Revision 0, for the Durango, Colorado, site (Attachment I).
This RAP Mod. is to apply Supplemental Standards to steeply-sloping
areas contained within the boundaries of the Processing Site which
are contaminated with windblown tailings. The removal of this
contaminated material is not justified due to the steepness of the
slopes upon which the material is found. Because of this steepness:

1. It would be extremely dangerous to attempt to remove the
material by ordinary construction methods.

2. 1f the material were removed, the removal operation would
cause serious environmental harm.

3. The possibility is remote that anyone will come into contact
with the contaminated material if it is left in place.

4, The cost of removal of the material would be extremely high.

3511K



S TENGUBON COMPANY

Mr. Mark L. Natthevs
Page 2 - 89-3050-734
October &4, 1989

The Colorado Department of Health, the Owner of the Processing Site,
has concurred in the recommendation that remediation not be performed
. {n these areas. Supplemental Standards should be applied to the
residusl material, based upon the criteria given in 40 CFR 192.21(s)
and -(b).

In the interest of economy, we have had only a few sets of photo
enlargenents made. We enclose three sets (2 pictures each, with
overlays). Please forward at least one set to the NRC when you
request their approval.

1f you have any questions, please contact Rob Cooney of my staff.
Sincerely,

rgulon pompany

. G. Oldhun
Project Director

JGO/TPJ/kja

Enclosures: 1. Proposed Modification No. 2 to Durango, Colorado,
Final Remedial Action Plan, Revision 0, 10/0&/89
2. Application of Supplnmentnl Standards, Durango
Processing Site, October 5, 1989 (booklet)
3. Site Photo Enllrgoments
ce: Bosiljevac, DOE/UMIRA (w/enc. 1 & 2)
Damler, DOE/UMTRA (w/enc. 1, 2 & 3)
. Jackson, TAC (w/enc. 1 & 2)
Bigchoff, CDH (w/enc. 1 & 2)

™ X o
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letter #89-3050-734
Attachment 1
Page 1 of 3

PROTOSED MODIFICATION NO. 2
TO DURANGO, COLORADO, FINAL
AEMEDIAL ACTION PLAN
REVISION 0, 10/04/89

A. Description

The purpose of this Modification is to establish Supplemental
Standards for certain steeply-sloping areas of the UMIRA
Processing Site in Durango, Colorado. The twc areas are:

(1) on the slopes of Smelter Mour.:ain above the footprints of
the old tailings piles and the ta.lings pile access roads, with
a small area just tec the south of the ol tailings piles,
between the UMTRA haul rcad and the Animas Piver, and (2) on the
slope of Smelter Mountain above the UMTRAP haul road, just above
the area of the raffinate ponds.

As required by 40 CFR 192.22(a), Rn-226 has been excavated to a
level that is as lov as is re.sonably achievable (ALARA).
Excavation cf windblown Re-22¢ from -he areas ror which
Supplemental Standards are uere sought would not te reasonsble
under the circunstances which exist. Therefore, it is requested
that Supplemental Standards be applied for these areas.

B. Resulting changes to the RAP:

Page C-2 of UMTRA-DOE/AL 050503.0000, June 1986, Romedial Action
Mill Teilings Site at Durange. Colorado. Add the following
paragraph before th: last paragraph of Section C.1,
*Introductic~":

"If Ra-226 &n? its decay products are present in areas on
the slopes of Smelter Mountain which slope so steeply that:
(1) Attempts to excavate the Ra-226 would pose a clear and
present risk to excavatien workers, or (2) Attempts to
excavate the Ra-226 would directly produce environmental
hars that is clearly excessive compared to the health
benefits to persons living on or near the site, now or in
the future, or (3) Both conditions apply, then the Ra-226
ghall be left in place."

3511K



Letter w89-3050-734
Attachment 1
. Page 2 of 3

C. Overall Impact to Design and Complete Remedial Action

This change eliminates unnecessary danger to remediation workers
and eliminates the environmental damsge which would othervise
result from disturbing these steeply-sloping areas with
estaeblished vegetation. - The change results in low-level
contamination remaining on the steep slopes of Smelter Mountain.
The material iz in locations where construction of structures is
not likely, and the areas in which the material will be left in
place adjoin Vicinity Property areas which will not be
renediated for the same reasons.

D. Compliance of Revised Design with EPA Standards

The revised design, after the application of Supplemental
Standards, vill meet the test given by 40 CFR 192.22(a), in that
it "[comes) as close to meeting the otherwise applicable
standards as is reasonable under the circumstances.” Therefore,
the application of Supplemental Standards is appropriate.

First, excavation of this material would, in the words of 40 CFR
192.21(a), "pose & clear and present risk to [remedial action)
vorkers" attempting to remove it. These slopes are extremely
steep and extremely high, so much so that it has been estimated
that remsdiation would cost over four million dollars merely for
this comparatively small area; the high price reflects the
difficulty of the work, which would require extraordinary
methods of construction te sllow the work to be done with a
reasonable degree of safety. In addition, in the words of 40
CFR 192.21(b), removal of this material would "directly produce
environzental harm that {s clearly excessive compared to the
health benefits to persons living on or near the site, now or in
the future.” It i{s suggested that removal of the material would
produce o benefits to the health of any present or prospective
resident; the site is uninhabitable, and the area is not
contaninated to a degree which could affect the health of anyone
nearby. Therafore, any environmental harm done by the
renediation activities would outveigh the nonexistent health
benefits to be gained. The environmentel harm which remediation
would csuse can be seen by observing the pictures of the site:
the established vegetation, which has taken many years to become
thus established, reduces erosion of the slope (including
erosion of the contaminated material, which is thus hindered
from being depozited below, where people might come into contact
vith {t). By these two criteria, therefore, it is appropriate
to establish Supplementsl Standards for compliance with EPA
requirenents.

3511K
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Reason for Change

This change reduces the residual radioactivity to levels as low
as reasonably achievable while avoidi-r the risk of injury to
workers, as well as avoiding environzental harm which would be
clearly excessive compared to any heaith benefits to be gained.
In addition, this change avoids costs of remediation which are
excessive compared to the benefit to be gained.
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Section 1

Radiological Survey Assessment



i m rgs: in t

ADDRESS: Smelter Mountain OWNER’S NAME: Colorado Dept. of Health
' Durango, CO 81302

PROPERTY DATA:
Structures and utilities are shown on Drawing DUR-PS-10-0910
Property Use: Single Resident
Multiple Residence

; Comercial _______: School

s Church ____ : Open lLand X

s Vacant Lot

Age of structures: Less than 50 years old :
Greater than 50 years old (attach form _______ )

Adjacent included/spillover vicinity properties:

North - V.P. # _DuU-235

Scuth - V.P. # __DU-54%

East - V.P. # __DU-544, DU-545

West - V.P. # __DU-545
Interior involvement: Yes N/A__; No _N/A
Major Structural 3 Minor Structural Dislocat:on N/A

RADIOLOGICAL DATA:

mm osur t rv
Survey Method
In accordance with RAC Procedure 011, outdoor gamma surveys were conducted
on thcse portions of the Durango Processing Site that were accessible. A
complete grid survey and/or surface scan of the Site was not performed due
to the steepness and instability of the slope of some areas of the property
and the danger to personnel.
Survey Results
Garma survey results were not recorded; however, field personnel

established generalized gamma radiation levels of 25-30 micro R/hr with
"hot spots" of up to 60 micro R/hr.

1634F -1-



Borehole Survey

Subsurface radiological surveys on the steep slopes of the Durango
Processi?g Site were not performed because of the physical danger to
personnel.

Radon/Radon Daughter Survey

Radon/radon daughter surveys were not performed because there are no
structures on the property.

Soil Samples

Soil samples were collected from areas of the site where Supplemental
Standards are to be applied. Of the 264 soil samples analyzed, 201
exceeded EPA standards. Activity ranged from less than 1.3 to 651 pci/g.
Table 1 contains the location and concentration of the most recent samples
obtained. Soil sample data not shown in the table may be seen on Drawings
DUR-PS-10-0921 through 0926.

im xten ntami jon

The areas of interest are shown on Drawing DU-PS-10-0927. The approximated
area is 308,958 square yards. This area exhibits the characteristics of a
typical windblown property. It is sporadically contaminated in the top six
inches of soil with steep, washed areas at or near background Ra-226
concentrations while more level and vegetated areas have higher activity.

Recommended Remedial Actign

MK-Ferguson recommends the application of Supplemental Standard to the
windblown areas on the Durango Processing Site.

1634F -2.
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Cost Estimate



Table 4.1

. Cost For Not Applying Supplemental Standards

RECOMMENDED OPTION
Activity
No, Activity it P n
DpP.1 Hand Excavation 18.30 2,903 cy $ 53,125.00
DP.2 Bulk Excavation
(Slope) 4.91 48,590 cy 238,577.00
DP.3 Bulk Removal
(Slope Excavation) 5.37 51,493 cy 276,517.00
DP.4 Bulk Excavation
(Haul Roads) 3.21 176,787 cy 567,486.00
DP.5 Bulk Removal
(Haul Roads) 2.03 176,787 cy 358,878.00
DP.6 Bulk Backfill
(Haul Roads) 7.86 176,787 cy 1,389,546.00
DP.7 Native Seeding 1.44 257,488 sy 370,783.00
DP.8 Erosion Control LS LS 162,746.00
Subtotal $3,417,658.00
5% Subcontractor’s Contingency 170,883.00
20% Overhead & Profit $83,522.00
Total (Rounded) $4,272,000.00
1634F -3-
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Supplemental Standards Checklist
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RERIE:

JUSTIFICATION CHECKLIST FOR APPLICATION
OF SUPPLEMENTAL STANDARDS
DURANGO PROCESSING SITE

Application of Supplemental Standards (SS) 1s 1n accordance with 40 CFR
2.22, Subpart (x) (check appropriate Subpart):

a) Risk injury to worker/public

b) Environmental harm

c) High cost relative to long-term benefits

d) High cost of cleaning up building relative to benefits
e) No known remedial action

f) Radionuclides other than Ra-226 exist

n n jon and Ju

Durango Processing Site - Durango, Colorado

1634F

The steepness of grade and the instability of the -2st slope of
Smelter Mountain do not permit the use of construciion techniques
common to the UMTRA Project. The use of nonstandarc techniques
magnifies the risk of injury to personnel who would be involved in
the decontamination of the mountain.

The health hazard associated with the windblown tailings on the
Durango Processing Site is not significant when compared to the
monetary costs of, and environmental harm caused by, remediatiun.
The deposit is sporadic, located in an area that precludes extended
contact with the general population. Mechanized decontamination of
the side of the mountain will cause severe damage to the local
ecology. The amount of environmental damage done would be
excess‘ve, when compared to the benefit of the decontamination.

The windblown tailings on the Durango Processing Site do not pose a
clear hazard to the general public. as there are no habitable
structures and there is no extended human activity on the slope of
the mountain. The future hazard to the public is small, it is
unlikely that the mountain’s eastern slope will ever be used
extensively by the general public because of its steepness
and convoluted nature.
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JUSTIFICATION CHECKLIST FOR APPLICATION

OF SUPPLEMENTAL STANDARDS - CONT'D.

Additional cost without application of Supplemental Standards -
$4,272,000.00 (further breakdown provided in Table 4.1).

Yes No If Supplemental Standards are Applied:
X 1. Open Land?
X 2. Occupied Building?
N/A 3. If yes to No. 2, is contaminated area beneath or within
10 feet of a building?
X 4. Anticipated change of land use within the next 5 years?
X 5. If yes to No. 4, then will land use produce health
risk?
X 6. Is contamination in a habitable area?
X 7. Have owners comments been solicited? (CDH Concurrence

is being pursued by transmittal of this document).

Estimated volume of contaminated material to remain = 51,493 (cy)

Contaminated area to remain = 308,958 (sy)

Range for contaminated areas = 25 to 60 (micro R/hr).

Range radium-226 concentration in soil in contaminated area = less than 1.3

to 651 (pCi/g).

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

1634F
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Drawings
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Section V

Photographs



FIGURE 1 -- NURTH END OF PROCESSING SITE
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Section VI
Radiological Tables



Table 1
SCIL SAMPLE SURVEY
- .- Property - Durango Processing Site

ESTIMATED FINAL

SAMPLE 1D LOCATION DEPTH CONCENTRATION (pCi/g)
D-SM-2208* 0+09,60L 0-6" 73.2
D-SM-2212 0+00,06R 0-6" 10.6
D-SM-2215 2+00,05R 0-6" 3.8
D-SM-2217 2+00,90L 0-6" 8.0
D-SM-2225 2+00,River 0-6" 9.2
D-SM-2228 0+00,River 0-6" 10
D-SM-2254 16+00,River 0-6" 7.4
D-SM-2260 20+00,River 0-6" 16.2
D-SM-2261 20+00,100L 0-6" 16.2
D-SM-2263 18+00,100L 0-6" 40.4
D-SM-2264 18+00,8’ from 0-6" 19.6
river

D-SM-2267 1+90,00L 0-6" 6.4
D-SM-2324 0+00,50R 0-6" 10.6
D-SM-2325 0+00,100R 0-6" 6.2
D-SM-2326 2+00,111R 0-6" 30.0
D-SM-2367 2+00,68R 0-6" 6.6
4 N47352E50569 0-6" 4.6
e N47352E50569 6-12" 3.6
57 N47301E£50600 0-6" 3.1

*The baseline for these samples is the centerline of the haul road.
t*These samples were acquired radomly during a survey performed to further
characterize DU-544/545.
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SOIL SAMPLE SURVEY

Table 1 Cont'd.

Property - Durango Processing Site

ESTIMATED FINAL

SAMPLE ID LOCATION DEPTH CONCENTRATION (pCi/g)
DU-$S-10832 See Drawing >6" 13.7
DU-$5-10833 . . <6" 8.03
DU-SS-10834 . . <6" 8.7
DU-S§5-10835 . . <6" 5.7
DU-S$S-10838 " . <6" 6.02
DU-55-10840 " . <6" 35.8
DU-$5-10844 " " <6" 9.5
DU-$5-10835 " " >6" 29.8
DU-$5-10846 " " <6" 9.1
DU-$5-10847 . - >6" 4.6
DU-SS-10848 " " <6” 3.7
DU-$S-10849 " " <6" 2.9
DU-$3-10860 " " <6" 1.5
DU-SS-10861 " " <6" 1.8
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Radiological Survey Data



DATA GROUP 1
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PROPOSED HAUL ROAD SURVEY
_;caunin; and soil sample surveys have been conducted of the proposed haul
road from 1t's.origin near the smelter stack to the raffinate pond area.
S0il samples were collected from the haul road, below the road to the ri-
ver's eadge, and to a distance of 100 feet above the road on the mountain -
side. Hazardous climbing conditions precluded a more extensive soil sam-

pling effort above the haul road on Smelter Mountain.

The scann}ng survey above the haul road on Smelter Mountain was c;nductcd
in two stages. The first effort entailed three paople who walked parallel
to the road along the side of the mountain some one to two hundred feet
apart. The ambient gamma level observed was 25 - 30 ur/hr with hot spots
approaching 60 ur/hr. The second survey involved two people walking al-
ong the top ridge and on both sides of the ridge. Again, an ambient gamma
level of 25 = 30 ur/hr was observed until directly above the smelter smoke

stack. That area had gamma levels of 18 - 20 ur/hr.

The haul road and areas above and below exhibit all the characteristics
of & typical windblown property. Steep, washed out areas are at or near

background, while more level and vegetated areas have higher activity

(9

. Carl Begl

levels.
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SOIL SAMPLE AMALYSIS PROPERTY ID.: DU=
yureosz: REA : Mo Ruad Survesg
SAPLE ID. f '.AI’.EA COORDTRATES DEPTE |mNITIAL ccmrrs:n:a:ﬁ ‘c::':a.
- - .. (pCi/g) |FINAL (pCi/g)
10— 2208 loroge0e 36.6 | 23.2
.Q_-__{M.-Jaoj 104+ 00,/00( _ 9 3 /8.6
{0 -fm-232/0 ¥t00, S Ry gl.o lo.0
DM PR 400, SR 2.0 Y, 0
_fag-23/2 00,68 5.3 | 10t
OofM-2u42 /0700,SK 1.5 3.0
D-SM = 2214 b¥00, r00( 9. 8 _39.¢
M - 22,8 2700, SA. 1.9 3.5
e M-22/6 3 6roo, SR & .$ S0
VA osm =22/ dro0, oL .0 £.0
Uiu;él.%y broo, riuoen. 87,5 | Mo
D-Sri-2328 2vs 00, L e "/;é 9. %
p-M- 9236 Yvo00, ro0d, 80 ié: 0
ADotm-0207 ¢ 00 , £, o /-'7’ 2.8
lp—um 2205 0200, River S0 1| 100
{p-fa - 2229 Z-foq, ool ] /702.S_ 20§, 0
ia-mg:jo 8¢ 00, Rriver /7.0 740
.W;;ly soroo, Atn G (o 19,
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SOIL SANPLE ANALYSIS PROPERTY I0.: oU- [ULLults

oF 7 |

\ v

| PUZPOSE:_REA . ' Hau! Read sm.-?w,
SAMPLE ID. # | ARZA COORDLIATES DEPTE -, |DIITIAL COUNT|BSTRATED  [co.
. (pC1/g) |FINAL (pCi/g)
F %_p-mr;:z? 12+ 00, Ritr_ 2.0 4.0
o 222 12400, 100 L 3.4 n. 9
i'.D-Srv\-;‘g,m 124 00, SR 4.< 9.0
!_QiM-_a_gio (4too, SR S. 2 10: Y
[ notm - 2257 14400 ,/00 & 20,7 Y1 f/
; =S 14+ 00 @:‘uéw..v b.1 (2. 2
".MM'Q?S; 16400, 00 S. Y 10.§
10-Sm-P3¢Yy l6too, Rivetn, 27 %4
| Ih-§M= 2SS lot00, SR 2.1 14. 2
-SMm=2=40 20400, River _8./ /.2
Q-Sm-é;&.I 20 :ag. /004 6.0 /2.0
-SM-2262, 20+ 29, SR .;v,.a. [l 2
t D (M-22063 78700, /ooé; 20, 2 Yoy
{O- (M - 2264 “go,{g@a z Nﬁ;[g)e 9.5 19. 6
|posm: 2205 /8100, SR ad | wr
M- 220 | _IHS 0R . 2.2 L.y
. 1oy
L0-sm- 2247 /750, 0C é- L /3.2
D-$m-334 & 9/ 90, oc 2.8 s 2057
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PAGE =

SOIL SAMPLE ANALYSIS PROPERTY ID.: DU~ 2%t/ 4 Lr —
ruerose:_REA Hou 1Recd Surviy
SRCLE ID. # COORDTLIATES DEPTH |INITIAL COUNT|STDMATED - [cowm.
- (pCi/g) |FINAL (pCi/g)
, : .
O-Sm-22¢9 4100 s 'lom el -4tV 19 3.6 o
_’}.-..SM.-;;.ZQ 20220, 10R o-¢" /oY 32.8 :':f:
»-SMm=2271 22400 012 0-@' ,j 1 /0.8 f‘ﬁa_
Do v 22T DY-00 onr 0-b " 2.6 5.8
[ D-(m-2277 :uoél o,e,. o-5* o g ,:q;q
|o-gm =229 D¢ 00, PR .9 34 Py
_Q_;WVI- 22725 1 28+ 20 132, ) b |_3:ov
-Sm- 2370 _2Gr1 S /OR o-p " 0.8 /b
1D SMm - 0299 Jotoo, 4R . L 9,2 Ej};
N-gm= 2278 Joroo /68 0-6" /7.7 Js. .y |eif
M J2450,'0 2 /,Q 0.8 2527
R-gm - 2280 12400, oA Io-/,." .3-7 9.9 -’;‘f’ad
|D-m - 3203 g0 0 ot | 4y g8 |
bosia” 228y Je 100 0t o’ 1 3.4 ¢y o |
boymM-2385 37490, 08 L-«. ‘ v.7 5y PO
O- (302 32400, 501 0-4.* 285 5.6 Sifg_
D-Sm. 2309 22420, 100K p-6“ | 27.9 556 582~
- em-230 ) 00,508 o-6" | 159 J, 3924
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COLORADO DEPARTMENT OF HEALTH

4210 East 11th Avenue
= Denver, Colorado 80220
Phone (303) 120-83)3

ALBUQUERQUE
SEP 121989

September S, 1989

J.G. Oldham

Project Director
MK-Ferguson Company
P.0. Box 9136
Albuquerque, NM 87119

RECEIVED

MK -FERGUSOM CO.

_ Re: Smelter Mountain Supplemental Standards. DU-544/545; DUR X

Dear Mr. Oldham:

Roy Romer
Covemor

Thomas M, Vemon, M.D.
Executive Director

We have reviewed the additional information you provided by letter of
7/19/89 concerning application of supplemental standards at the site
noted above and find it to conform with the requirements of 40 CFR 192.
All measurements appear to be in conformance with the Vicinity Proper:ies

Management and Implementation Manual.

Thus, our concerns expressed by

letter of June 23, 1989 have been addressed and you may consider our

concurrence to be effective on that date.

If you have any questions, please contact me.

Sinperely,

77e
Edward L. Bischoff
UMTRA Project Man
Hazardous Materi d

Waste Mlnagcmcne'bivilion
ELB:1h:8079K

cc: Bud Franz/CDH
' Jody Garcia/DOE
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ENGINEZRS

AND

CONSTRUCTORS

MK-FERGUSON COMPANY

& WORRISON KINUDSEN COMPANY

MGADOUARTERS OPRCE

ONE ENEVIEW PLAZA -~ .

. OMO U SA 44114

PHONE. 210 5235000/ TELEX: 980542 AEPLY 1O, MM SERGUSON COMPANY
REMEDIAL ACTIONS

Septazber 18, 1989 CONTAACTOR.UMTAA PROJECT

NEW MEOCO USA 87119

‘Mx. Ed Bischoff

Hazordous Material and Waste Management
Remrdial Programs Section

Coloraco Department of Health

4210 East llth Avenus

Danver, CO 80220

"SUBJECT: UMTRA Project - Durango N
Supplemental Standards - Smelzer Mountaia (DUR X).

REFERENCE: 1. MK-F letter, Oldham to Bischoff, dated February 23, 1989
2. CDH letter, Bischoff to Oldham, dated September 3, 1989

Dear Mr. Bischoff:

Orr referenced “etter Trequested the concurrence of CDH, as property owner,
{n the applicatiou of supplemental standards to the steep slopes contained
vithin the [urango Processing Sice boundaries. Your referencec lectzer
granted concurrence but referred orly <o the Vicinity Proper:y areas
DU-544/545.

You advised Tom Jennings of my staff on September 14, 1989, that the
concurrence granted by your lecter applies also to the areas within the
Processing Site boundaries as described by our referenced leczer. This is
to confirm that information for the record.

1f you have any questions, please contact Rob Cooney of my staii.
Sincerely,

MK-Ferguson Company

G4

J. 6. Oldhan
Pruject Director

JGO/TRI /kja
ee: G. A. Franz, CDH
F. Bosiljevac, DOE/UMIRA bee: R. E. Cooney
£. Damler, DOE/AMIRA T. P. Jemings
J. Garcia, DNE/UMIPA R. A. Pommerening
M. Jackson, TAC l;i]D. Thomson
.8

3464K



SUPPLEMENTAL STANDARDS APPLICATIONS FOR
REGION I1 ADJACENT TO ANIMAS RIVER



MroiouTprdo - 0is7

ENGINEERS
AND
CONSTRUCTORS
@MK-FERGUSON COMPANY
> ‘ HORRISON KNUDSEN COMPANY
- .‘mm@ OFFICE
ONE EREVIEW PLAZA
CLEVELAND OHIDU S A 6114
PMONE . (216) 52 $600/TELEX 088542 REP.LY TO MR FERGUSON COMPANY
MEMEDIAL ACTIONS R
CONTRACTOR- UMTRA PADJEC™
Y .o";“f EXICOL S & 8 g
February 20, 1990 Y5085 125

Mr. Mark L. Matthews

Acting Project Director

U.S. Department of Energy

Uranium Mi1) Tailings Remedial Action Project Office
" First National Bank Building

Suite 1700

8301 Central Avenue N.E.

Albuquerque, New Mexico 87108

SUBJECT: Application for Supplemental Standards - Durango Site, Region 1l

REFERENCE: 1. Letter No. 89-3050-688 to Mark L. Matthews from J. G.
Oldham, dated September 12, 1989.

2. Contract No. DE-AC04-83AL18796
Dear Mr. Matthews:

On September 6, 1989, representatives from the NRC, DOE, State, RAC and
TAC visited the Durango Site. At this meeting the application of
supplemental stanc rds to areas of contamination within the site
boundaries was discussed. Two regions of contamination on the Animas
River bank were included in this discussion. A complete radiological
characterization for the first of these regions was provided in Reference
1. Referer.=_1 proposed modification of the Durango, Colorado Final o
N Remedial Action Plan (Rev. 1, dated 6/23/89) to allow the application of
——suUpplementar Standards to areas on the site. This modification has been

approved. :

During excavation in the second region along the Animas River,
radiological contamination was found to extend below the water table in
_three areas. Two of these areas were excavated to one foot below the
axisting water elevation. The contamination in the third area is beneath
a five to seven foot layer of backfill and riprap that is adjacent to the
Animas River. Complete excavation in these areas would require the use of
Z-pile at an estimated cost of $325,000.00, and the removal of all the
" riprap and backfill overburden. This would destroy 120 linear feet of the
riverbank, causing excessive environmental harm. MK-Ferguson recommends
that this material be left in place, leaving the riverbank undisturbed.
1f the material is left in place approximately 65 cubic yards of material

2812F
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MK EERGUSON COMPANY

Mr. Mark L. Matthews
Page 2 - 90-3050-123
February 13, 1990

will remain in place. The estimated average Ra226 concentrations in these
"areas range from 35 to 221 pCi/g. A radiological analysis (attached)
shows that there should be negligible health effects associated with the
residual material. The application of supplemental standards is
recommended for this residual material.

Because excavation in nearly complete at the Durango processing site,
MK-Ferguson requests your comments/concurrence on the application of
Supplemental Standards as soon as possible. Should you have any guestions
regarding this matter, please do not hesitate to contact Dr. Frank Petelka
of my staff at 766-3040.

Sincerely,

J. G7 Oldham
Project Director

JGO/MFP/RDJ/mno

Enclosures:

cc: w/enclosures:
E. Damler, DOE/UMTRA
B. Sellers. DOE/UMTRA
M. Jackson, TAC/UMTRA
M. Miller, TAC/UMTRA
P. Martinek, CDH
SH-011-09-89

2Bl 2F



Letter ff 90-3050-123
Attachment )
Page 1 of 12

Radiological Analysis
Animas River Bank
Region 11
Durango, Colorado Site

Introduction

Excavation control to the 15 pCi/g radium-226 (Ra-226) standard at certain
areas along the Animas River on the Durango Site would require extersive
engineering and construction support. Elevated Ra-226 concentrations
(greater than 15 pCi/g) have been encountered immediately adjacent to the
river at depths in excess of 3 feet below the present river stage.
Decontamination to suzh depths to ensure compliance with the EPA standards
will, in our opinion, become unreasonable. This work does not appear to
be in keeping with the intent of the standards.

Because the principal reason for radium removal is reduction of radon
daughter concentrations (RDC) in homes to be built onsite, and because
radon produced at depth will be attenuated in clean fill cover before
entering such homes, it is appropriate to calculate the depth of
excavation needed under a home to reduce RDC to acceptable levels.
Potential impact was assessed through radon emanation estimation, using
the RAECOM computer model (Reference 1). The radon flux value obtained
from RAECOM can be used to calculate the RDC expected in a hypothetical
structure located on the property, as predicted by Reference 2. An
analysis of the available data, with the results implemented in the RAECOM
model, follows.

Elevated Ra-226 concentrations were encountered during final radium
excavation of the flood plain below the large tailings pile, adjacent to
the slag area. Data from 4 soil samples collected in the region were
analyzed to provide an estimate of the Ra-226 concentration profile.
Results are given in Table 1. Three areas of contamination exist in
Region I1; Areas 2A, 2B and 2C. Contamination in Areas 2A &nd 2C has been
excavated one foot below the water table. The estimated depth of the
contamination that remains in these areas is 2 feet. In Area 2B a laver
of contamination is present beneath 5 to 7 feet of radiological clee-
riprap and backfill. The estimated thickness of this layer of
contamination is 2.5 feet with the top of the layer 6 inches below the
water table. Figure 1 shows the location of Region 11 on the site and
Figure 2 shows the aerial extent of contamination in Region 1I. The
estimated material in each area is also given on Figure 2.

Impact Analysis:

Radon concentration in a hypothetical structure is given in Appendix J of
Reference 2 by:

2812F



Letter 4 90-3050-1
Attachment )
Page 2 of 12

€ = 8AB/VR Where: C = Rn-222 concentratign (pCi/m’)
- @ = Rn-222 flux (pCi/m"-s) 2
A = Area over which flux enters (m°)
B = Flux reduction factor in entering structure
V = Volume of structure (m”) -1
R = Effective Rn-222 Removal Rate (s °)

Radon-222 flux was calculated by RAECOM. The coefficients used in the
analysis were:

A=103n?, B=0.5, Ve 250m°, and R = 1.98E-4 5™} (one air change per
1.4 hours). The flux reduction factor is a conservative value given in
Reference 2. The assumed value for the air change rate is conservative
based on the information in ICRP 850, “Lung Cancer Risk from Indoor
Exposure to Radonzoaughters', page 7. Using these assumptions, a radon
flux of 3.9 pCi/m®-s will produce an indoor air concentration of
approximately 4.0 pCi/1, which, assuming 50 percent equilibrium, wil)
result in an RDC of 0.02 WL.

don nation jmation mpt i

Emanation fraction: The site specific emanating fraction of radon-222
produced from Ra-226 decay of 0.32 was assumed, based on information
provided in Reference 7.

RAECOM model parameters: A diffusion coefficient of 0.02 was selected as
representative of the unsaturated fill material covering the residual
Ra-226 deposit (Reference 7). The moisture content was assumed to be 10%
for unsaturated and 25% for saturated material. .ghe giffusion coefficient
of the saturated layer is much sma}]er, about 10 ° em“/s (References 2 and
4). The bulk density was 1.5 g/cm”, the porosity was 0.44 (Reference 7).

The deposit-is immediately adjacent to the Animas river. Although no
habitable buildings are expected to be built above the deposit because of
flooding potential, slab-on-grade construction is assumed. Basements
would not be possible due to the presence of water.

Results:

The RAECOM model was used to evaluate existing conditions in 211 these
areas, with 10 feet of backfill on Areas 2A and 2C, and 5 feet of backfill
and riprap on Area 2B. Radon escaping from the residual material must
diffuse first through the saturated soil layer, and then through the
unsaturated backfill layer before entering a hypothetical structure.

2812F



Letter # 90-3050-123
Attachment ]
Page 3 of 12

RAECOM analysis shows that given the above conditions, residual Ra-226
concegtrations would produce a radon Rn-222 flux ranging from 0.2 to 0.9
pCi/m®-s, resulting in hypothetical working levels ranging from 0.001 to
0.005. These results, shown on Table 2, indicate that radon daughter
concentrations (RDC) in a habitable building wQu1d not exceed the standard
of 0.02 (40 CFR 192.12 (b% (l%). The 20 pCi/m°-s flux standard given in
40 CFR 192.02 (b) (1) would also be met with no additional excavation.

Recommended Excavation Protocol:

There are two options for the excavation of the material adjacent to the
river; one would require extensive engineering and construction support

and w:.1d remove all the contamination, the other would be less complex

but would Teave a small quantity of residual activity.

Option 1 - Complete removal of contamination: The area would need to be
surrounded by Z-pile to minimize water infiltration into the excavation.
Since the contamination extends to the river bank, the Z-pile would be
placed in the river channel, extending some distance from the bank. The
excavation would be dewatered, the water would require treatment prior to
release offsite. Complete decontamination would also destroy
approximately 120 linear feet of riverbank.

Option 2 - Partial decontamination: The contamination in Areas 2A and 2C
has been excavated to one foot below the water table and covered, on
average, with 10 feet of backfill. The contamination in Area 2B was left
in place. Option two recommends that al three of these Areas b: left in
their present condition. This wou"J req: re the application of
Supplemental Standards. Mk-Ferguscr reccmmends that Supplementa’
Standards be applied to these areas based on conditions outlined in
Modification No. 1 to the Durango, Colorado Final Remedial Action Plan
(Rev. 1, dated 6/23/89).

2B12F
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Page 4 of 12
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Page 5 of 12
. Table 1
SOIL SAMPLE SURVEY
ANIMAS RIVER BANK REGION 11
LOCATION * SAMPLE 1D Ra-226 CONCENTRATION
(pCi/g)
AREA 2A DU-SS-16137 295
- AREA 2A DU-SS-16138 147
AREA 2B DU-SS-16139 35
AREA 2C DU-SS-18413 40

*See Figure 2 for locations

2812F
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Page 6 of )2

Table 2
ESTIMATED Rn=222 FLUX AND
HYPOTHETICAL INDOOR RADON DAUGHTER QONCENTRATION
Animas Riverbank Region II
Area 2A: With 10 feet of backfil -
4 Rn=222 flux = 0.9 pCi/m’ © WL = 0.005

Area 2B: With 10 feet of hat:kfillz

Rn=-222 flux = 0.68 pCi/m“~s WL <0.004
Area 2C: With 5 feet of hackﬁ.llz
Rn=-222 flux = 0.2 pCi/nm“~-s WL <0.002

2812F
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Letter {# 90-3050-12:
attachment 1}

RAECOBPC. BAS Page 10 of 12

OUTPUT INFORMATION 3 11:46:26 02-09-1990
BOTTOM FLUX = 0 pCi/m~2/sec

AIR CONC. = 0 pCi/l

BARE LAYER 1 FLUX = 10.86 pCi/m~2/s

NO OPTIMIZATION APPLIED

L THICK POR MOIST SOURC E.F. DENS DIFF FLUX CONC. MIC
(em) (%) (pci/g) (g/cm~3) COEF (pCi/m~2/8) (pCi/cm”3)

2 305.0 .44 10 0 .32 1.5 0.02000 0.93 0.0 0.748

1 61.0 .44 25 221 .32 1.5 0.00005 10.60 5.8 v 369

thbdehddddRddddddddddnddthtdrdds TOP AEAA R AR R R AR R AR A AR R R A SRRk Rk

%= 2 =% BACKFILL *
RARARARRARRARRAR AR R A AR R AR e RRRAR RN RRN R ARk RdRRARBARRdhh RN dh ARt R
#- 1 =% TAILINGS *

t*tt**t***ttt**t*ttt*tttltittili*it*t***t**ti*******tiiitt***t***t***
thRkdhkRkhkddARRdddd kR Rk kedk BOTTOM ARERA R AR R AR AR AR AR AR R ARk ko



MREMT&D T Attachment 10123

RAECOBPC.BAS Page 11 of 12
OUTPUT INFORMATION : 13:58:42 02-13-1990

. BOTTOM FLUX = 0 gci/n'*z/uc

AIR CONC. = 0 p
BARE LAYER 1 FLUX - 1.72 pCi/m~2/8
NO OPTIMIZATION APPLIED

L THICK POR MOIST SOURC E.F. DENS DIFF FLUX  CONC. MIC
- (em) (%) (pCi/g) (g/cm”3) COEF (pcl/m*Z/S)(pcl/cm 3)

2 152.0 .44 10 0 .32 1.5 0.02000 0.68 0. 0.748

1 76.0 .44 25 as .32 1.5 0.00005 1.68 0. e 0.369

RAER A G R R AR R R AR AR RER SRR AR AR R R TOP RedhRdRdd AR AR IRk kb d AR AR AR R Rk dk

. %= 2 =% BACKFILL *

it*tﬁtt**ﬁﬁt*t*‘*ttt*Q*it***iti**tﬁt*tt***‘t**t.*i*tttttt**t*d****it*
%= 1 =% TAILINGS *
AR R AR R AR R R AR R R AR R AR R AR AR R AR R AR R R R R AR C AR R R AR RN AR AR AR AL AR A AR R Rk
bkt R kR d kR hd A ARt hdka Rtk R ddkk BOTTOM dddddddkddddddhhdd kR kR



) . HI\LH ‘b ) | HAttachment 1‘ T

RAECOBPC. BAS Page 12 of 12

OUTPUT INFORMATION 3 11:48:58 02-09-1990
BOTTOM FLUX = 0 pCi/m~2/sec

AIR CONC. = 0 pCi/l

BARE LAYER 1 FLUX = 1.97 pCi/m~2/s

SO OPTIMIZATION APPLIED

L THICK POR MOIST SOURC E.F. DENS .- DIFF FLUX CONC. MIC
(cm) (%) (pci/g) (g/cm~3) COEF (pCi/m~2/s) (pCi/cm”3)

2 305.0 .44 10 o .32 1.5 0.02000 0.17 0.0 0.748

1 61.0 .44 25 40 .32 1.5 0.00005 1.92 1.0 ~ 0.369

tothtdddnddttdddthdthdkhdAkdhkad TOP tttti*iii*Q;***ittttt**t**t**tt*

%= 2 =% BACKFILL *
CRER R AR AR AR R R AR R SRR AR AR SRR AR R AR R R AR A SRR AR AR AR AR h AR R R AR R AR Rk ks
%= ] =% TAILINGS *

LA Al 2 S A R A2 R A L A I S22 2222222222222 2222222l d)
drtdddRhktddhtddkk Rtk kbt cdRdkke RBOTTOM titdddddddddddddhdrdhdhddhkkdhddks
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March 14, 1990

Mr. Mark L. Matthews

Acting Project Manager

U.S. Department of Energy

Uranium Mill Tailings Remedial Action Project Office
First National Bank Building

5301 Central Avenue N.E.

Albuquergue, New Mexico 87108

Re: Durango UMTRA Processing Site Region II Application for
Supplemental Standards, File No. DUR-XIII.N
Dear Mr. Matthews:

On February 26, 1990, we received from MK-Ferguson Company an
application for Supplemental Standards for Region II of the UMTRA
Processing Site. Herein is our concurrence on this application.

The application recommends leaving approximately 65 cubic yards

of tailings in place. These tailings are located at or below the

water table, and immediately adjacent to the Animas River.

Removal of these tailings would reguire surrounding the

excavation with 2-pile to prevent river encroachment, dewatering,

;nd destruction of 120 feet of riverbank, at an estimated c~nst of
325,000.

The application states that the taiiings are and will remain
covered either by 5 to 7 feet of backfill and riprap or by
roughly 10 feet of backfill. Thervfore, radon attenuation and
erosion protection should be adequats to protect human and health
and the environment from these tailings. Because the tailings
are_located so close to the Animas River, it is unlikely that any
strictures will be built in this area, thereby minimizing
potential problems of indoor radon concentrations.

We concur with the Supplemental Standards Application for Region
11, and believe that human health and the environment will be
adeguately protected.



Mark L. Matthews
March 14, 1990
Page 2

~ If you have any questions, please contact Patricia Martinek at
(303) 331-4828.

siq;crely,

Edward L. Bisch
UMTRA Program ager
Hazardous Materials

and Waste Management Division

cc: E. Damler, DOE
J. G. Oldham, MK-F
M. Kearney, TAC



UNITED STATES

w‘ lldy“'
: Z% . ©  NUCLEAR REGULATORY COMMISEION
" W REGION IV
o URANIUM RECOVERY FIBLD OFFicE
fenec DENVER, COLORADO tozs
SEP 19 1989
URFO:DLJ
Docket No. WM-48
040WMO48950E

Mark L. Matthews

Acting Project Manager

Uranfum Mill Tailings Project Office
Department of Energy

P. 0. Box 5400

Albuquerque, New Mexico 87115

Dear Mr. Matthews:

We have reviewed your July 18, 1989 submittal requesting approval for
:?pplementn1 standards and Modification No. 1 for the Durango Remedial Action
an.

We agree that supplemental standards are applicable for the residual material
along the Animas River. Supplemental standard approval is for the area
described in Figure 2 of your submittal only. We have concluded that the
supplemental standard criteria (40 CFR Part 192.21) eoncernfng risk of
fnjury to workers and environmental harm to be applicable to this proposal.

We therefore, approve proposed Modification No. 1 to the Durango, Colorado
-Final Remedial Action Plan (Rev. 1, dated 6/23/89).

During a visit to the site on September 6, 1989, members of my staff observed
this particular area along with several other areas that are currently being
considered for supplemental standards or vicinity property designation. While
examining these areas, a small “seam" of crystallized uranfum salts which has
formed along the -iver bank along the slag and original ground {nterface was
pointed out. The deposit is thought to be the result of an old spill on the
slag pile that s slowly leaching through the slag and daylighting at the river
bank. Due to problems encountered with excavating and drilling in the slag,
the extent of this uranium deposit has not been deffined.

Your staff indicated that DOE has no plans to cleanup this area as the hazard
averaged over the entire slag pile will be ngpljg1ble.. We do not consider this
to be consistent with the approach of reducfng exposure to the publfc to levels
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&8s close to the standards as {s reasonably achievable. Therefore we suggest
:hat DOE reexamine the possible hazard to the public along the accessible river
ank.

1f you have any questions please contact me or D. L. Jacoby of my staff on
FTS 776-2805.

Sincerely,

Gk A

Ramon E. Hall
Director

Case Closed:  040WMD48950E



JACOBS ENGINEERING GROUP INC.

ALBUQUERQUE OPERATIONS - JEGA/UMT/0390-0163

5301 CENTRAL AVENUE N.E. — SUITE 1700, ALBUQUERQUE, NEW MEXICO 87108
TELEPHONE (505) 845-4030

March 26, 1990

Mr. Mark Matthews

Acting UMTRA Project Manager

U.S. Department of Energy

Uranium Mil1l Tailings Project Office
5301 Central Avenue, N.E., Suite 1720
Albuquerque, New Mexico 87108

Attention: Elizabeth Damler/Beth Sellers

Re: Durango Processing Site
Application for Supplemental
Standards, Region 11
Contract No. DE-AC04-82AL14086

Dear Mark:

The Technical Assistance Contractor staff has completed its review of
proposed application of supplemental standards in Region 11 of the Durango,
Colorado designated site. This proposal was transmitted to you by letter on
February 20, 1990 by MK-Ferguson. We agree in principle that supplemental
standards should be applied to the residual radioactive material in this
region. However, we feel that the supporting documentation is not complete
and may result in negative comments from the Nuclear Regulatory Commission.

~ Qur concerns are in three general areas of the documentation.

First, the documentation does not provide any data to substantiate the
estimated depths of contamination. Based on conversations with members of
the MK-F staff, this data is not available. Therefore, the documentation
should provide Justification as to how these depths were estimated.
Possibly, they may have been based on simply professional judgement or field
experience with similar deposits on the Durango site. The basis for the
estimates should be provided along with any supporting evidence.

Second, one of the areas (2C) contains an estimated two cubic yards and is
not very close to the water’s edge. The documentation does not provide any
justification as to why this small deposit could not be removed. Based on
our experience with the adjacent vicinity property, we realize that the area
in question is at the bottom of a steep cliff and is not accessible along
the bottom of the cliff except by entering the river. We also realize that
this deposit s contiguous with a deposit on the vicinity property, which
would result in an excavation volume much larger than the two cubic yards
within the designated site. We recommend that this {information be
incorporated into the documentation to Justify leaving the small deposit
within the designated site.



-2-

Third, the analysis of the potential radon concentration in a house built
on these deposits assumed ten feet of backfill. This assumption seems to
contradict the statements in their documentation that Area 2B {s beneath §
to 7 feet of riprap and backfill and that the deposits are in the flood

lain for the Animas River. Further, the Radiological and Engineering

ssessment for the adjacent vicinity property (DU-144A) indicates the
deposit contiguous to Area 2C will have two feet of backfill. During our
conversations with the MK-F staff, we were told that the ten feet was
picked as an average depth since the backfill will range from seven to
fifteen feet- and that the backfill {s required because of the nearby slag
- wall, To ec¢larify this issue, the justification for the assumed ten feet
of backfill should be specified in the documentation.

Should you have any questions, please contact Dr. Robert Murphy of my
staff or me.

Very trulyyours,

Albuquer&ue Operations Office

SRH/MLM/ROM/sh

cc: DGonzales
MKearney
RMurphy



CONSIDERATION OF URANIUM LENS UNDER SLAG



ENGINEERS
AND
CONSTRUCTORS

«§Z)IHK9FEF“3USK)N(3OMHRAFFV
A MORRISON KNUDSEN COMPANY

HEADOUARTERS OFFICE
ONE ERIEVIEW PLAZA
CLEVELAND. OHIOU S A 44114
PHONE. (216) 523-5600/ TELEX. 985542 REPLY TO  MK-FERGUSON COMPANY
REMEDIAL ACTIONS
CONTRACTOR UMTRA PROJECT
PO BOX 9136
ALBUQUERQUE NEWMEXICOUSA 8711y
September §, 1989 89-3050-663 -

Mr. Mark L. Matthews

Acting Project Manager

U.S. Department of Energy

Uranium Mi11 Tailings Remedial Action Project Office

First National Bank Building

Suite 1700

5301 Central Avenue N.E.

Albuquerque, New Mexico 87108 T

SUBJECT: Uranium On Durango Processing Site
REFERENCE: Contract No. DE-AC04-83AL18796
Dear Mr. Matthews:

A thin lens of uranium has been found in an area of the Durango Processing
Site along the Animas River. The lens is located immediately below a layer
of slag, from Smelter Rapids to the pump house. The lens is thin and the
uranium appears to be collecting on the relatively impervious clay layer
beneath the slag. .The areal extent of the deposit 1s not known. The
uranium layer is exposed along approximately 600 feet of the river bank at
an_elevation that is below the yearly high water level. Soil samples,

collected at 25 foot {interv:ls along the layer, show an average uranium
concentration of 94 pCi/g.

Although the deposit appears to contain uranium at concentrations in excess
of the guideline presented in the U.S. NRC’s Branch Technical Position, it
is the RAC’s opinion that additional "excavation or the application of
supplemental standards 1s not warranted. Supplemental standards, per the
relevant criterion (f) of 40 CFR 192.21, shall be applied where
"Radionuclides other than radium-226 and its decay products are present in
sufficient quantity and concentration to constitute a significant radiation
hazard..." The uranfum lens does not pose a significant hazard because of
its location and relatively low average uranium concentration. Sample
results and a map showing sample locations are attached.

19548



MICEERGUEON COMPANY

H}. Mark L. Matthews
89-3050-663 - Page 2
September 5, 1989

Unless directed otherwise, the RAC will take no further action concerning
the uranium deposit. Remedial action is nearly complete and restoration
will begin soon. The exposed uranium area will be backfilled, with riprap
placed adjacent to the river. If you have any questions, or need

additional information, please contact Dr. Frank Petelka of my staff at
-766-3040.

Sincerely,

JGO/MFP/ss

cc: E. Damler - DOE/UMTRA
. Mann - DOE/UMTRA
Summers - DOE/UMTRA
. Jackson - TAC/UMTRA
. Miller - TAC/UMTRA
. Martinek - CDH

‘UIZFO

19548



Page 3 of 4
September 5, 1989

89-3050-663
RESULTS OF ANALYSIS
Ra-226 Th-230
Sanmple pCi/gram pCi/gram Uranium

Identification Precision® iPrecision® ug/gram ¥

| i~ .oa/g,_
DU-§5-15297 1.9 £ 0.7 1.7 4 0.6 19.6 i3
DU~85-15298 © 1.6 £ 0.7 1.7 4 0.6 279 140
DU-SS-15299 2.0 ¢ 0.7 1.7 ¢ 0.6 32.1 X
DU-8S-15300 1.4 £ 0.6 1.7 4 0.6 198 130
DO-S5-15301 2.0 2 0.7 1.5 4 0.5 111 G
DU-SS-15302 4.5 ¢ 1.0 5.6 3 1.0 450 30
DU-55-15303 2.7 2 0.8 3.0 4 0.8 6.4 1.4
DU-5§-15304 1.6 ¢ 0.6 1.5 4 0.5 5.9 4.9
DU-5S-15305 3.2+ 0.9 5.7 4 1.0 123 gy
DU-§S-15308 4.0 £ 1.0 5.7 3 1.0 82,4 S
DG-SS-15309 2.3 £ 0.7 2.1 4 0.6 119 %
DU-§5-15310 1.3 2 0.6 1.6 4 0.6 61.2 vz
DU-8S~-15312 3.6 ¢ 0.9 3.5 4 0.8 182 1200
DU-55-15313 19 ¢ 2 28 ; 2 L . W
DO-55-15314 - 2.6 ¢ 0.8 1.9 & 0.6 73.6 34
DU-S5-15315 3.0 ¢ 0.8 3.2 4 0.8 249 o,
DU-55-15316 1.8 ¢ 0.7 1.8 4 0.6 7.2 4.
DU-8S-15317 3.6 + 0.9 4.0 ; 0.8 330 379
DU-85-15318 4.2 2 1.0 2.8 4 0.7 47.0 3
DU-55-15319 2.5 3 0.8 2.1 4 0.6 47.2 82
DU-8S-15320 1.2 1 0.6 7.5 3 1.1 401 270
DU-§S-15321 6.9 £ 1.2 1.7 4 0.6 22.7 1S

. ® Variability of the radiocactive disintegration process
(counting error) at the 95% confidence leval, 20
$ U AT Ass donep

— 4 PEM prs  Ars)
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AN
CONSTRUCTORS
MK-FERGUSON COMPANY

A HORRISON KNUDSEN COMPANY

HEADOUARTERS OFFICE / i,
ONE ERIEVIEW PLAZA 0” 4
CLEVELAND OMIOU S A 44114
REPLY TO

MK FERGUSON COMPANY
PHONE (216) 523 5500 TELEX 985542 BEMEDIAL ACTIONS
CONTRACTOR UMTRA PROJECT
PO BOX 9136 .
ALBUOUERQUE NEW MEXICOU S A 87119
September 8, 198% 89-3050-672

Mr. Mark L. Matthews

Acting Project Manager

U.S. Jepartment of Energy

Urar 4m Mil1l Tailings Remedial Action Project Office
First National Bank Building

Suite 1700

5301 Central Avenue N.E.

Albuquerque, New Mexico 87108

SUBJECT: Uranium On Durango Processing Site

REFERENCE: 1. Letter No. 89-3050-663 from J.G. Oldham to M.L. Matthews,
dated September 5, 1989.
2. Contract No. DE-ACO4-83AL18796

Dear Mr. Matthews:

As you are aware, a meeting between the DOE/NRC/State/TAC/RAC was held at
the Durango site on September 6, 1989, to discuss the use of supnlemental
standards. This letter is to inform you of the actions the RAC will take,
as a result of this meeting, with respect to the uranium deposit discussed
in Reference 1.

The paucity of characterization information was a concern identified during
the meeting. As was stated in Reference 1, the areal extent of the uranium
deposit is not known. A characterization is not practical because the slag
fs up to 30 feet thick in this area. The uranium is thought to have
originated from materials dumped during mill setup or operation. Under
this scenario, the uranium has traveled down through the fractured slag,
migrated laterally alonz the relatively impervious original ground surface,
and is seeping out at the face adjacent to the Animas River. Under these
conditions, the uranium is assumed to exist as a thin layer beneath the
entire slag area.

In an effort to define the thickness of the layer, the RAC will collect
samples from two locations previously shown to contain elevated uranium.
Tour samples will be taken from each location; three samples representing 2
inch horizons, followed by one sample representing the next 6 inch horizon.
Since none of the previous samples showed elevated radium or thorium, the
samples will be analyzed for uranium only.

19648



MG EENGUSON COMPANY

Mr. Mark L. Matthews
89-3050-672 - Page 2
September 8, 1989

~The results of the supplemental survey will be used to thickness-average

the previously determined uranium concentration. A recommendation, along
with the available data, will be transmitted to you for review as soon as
it is available.

The restoration plans for the area were misstated in the previous letter.
The slag above the uranium area will be backfilled, seeded, and mulched.
Riprap will not be placed adjacent to the river.

If you have any questions, or neéd additional information, please contact
Dr. Frank Petelka of my staff at 766-3040.

Sincerely,

QUSON COMPANY

J.G

Project Director

JGO/MFP/ss

cc: E. Damler - DOE/UMTRA \
D. Mann - DOE/UMTRA \
B. Sellers - DOE/UMTRA
M. Jackson - TAC/UMTRA
M. Miller - TAC/UMTRA
P. Martinek - CDH

19648



ENGINEERS
AND
CONSTRUCTORS

MK-FERGUSON COMPANY

A MORMNISON KNUDSEN COMPANY

+EADOUARTERS OFFICE e
ONE ERIEVIEW PLAZA 0‘)%
CLEVELAND.OHIO US A 44714

PHONE (218) 523 5800 TELEX 985542 REPLYTO MK FERGUSON COMPANY

F \/:E REMEDIAL ACTIONS

CONTRACTOR-UMTRA PROJECT
PO BOX 9136

September 19, 1989 go 5050705 0T

Mr. Mark L. Matthews

Acting Project Manager

U.S. Depariment of Energy

Uranium Mi1l Tailings Remedial Action Project Office
First National Bank Building

Suite 1700

5301 Central Avenue N.E.

Albuquerque, New Mexico 87108

SUBJECT: Uranium on Durango Processing Site

REFERENCE: 1. Letter No. 89-3050-672 from J.G. Oldham to M.L. Matthews
- dated September 8, 1989.
2. Letter No. 89-3050-663 from J.G. Oldham to M.L. Matthews
dated September 5, 1989.
3. Contract No. DE-AC04-83AL18796

Dear Mr. Matthews:

The supplemental radiological survey of the uranium lens on the Durango
Site has been completed. - As was described in Reference 1, soil samples
were taken from adjacent to the river at three of the four Tlocations
previously identified as having the largest uranfum concentrations
(Reference 2). Three samples were collected from each 1location,
representing 0 to 2 inch, 2 to 4 inch, and 4 to 6 inch horizons. The
samples were analyzed for uranium only.

The results, given on the attached Table, show that the uranium exists as a
thin layer.. In addition, the urarium ccncentrations in the supplementary
samples averaged 15% of the leve : fcind in the initial samples. The
sampling tecnniques used for the tw. surveys were different, which provides
a potential explanation of the resuits. The fnitial samples were collected
from the surface of the river bank; the samples included a portion of the
white colored precipitate that is found in several locations. The second

‘'set of samples were collected from areas after a vertical cut was made to

expose the different horizons; the supplementary samples do not contain the
precipitate.

The evidence suggests that the uranium is weeping out in a thin layer from
under the slag, and that the sub-slag soils probably do not contain
significant amounts of uranium. Assuming that the supplementary data also
describes the remainder of the elevated uranium areas identified during the

20028



MK FERGUSON COMPANY

Mr. Mark L. Matthews
89-3050-705 - Page 2
September 19, 1989

initial surveys, the volume-averaged uranium concentrations should be below
the U.S. NRC’s unrestricted disposal guidelines. The precipitate layer is
below the annual high water mark and should be washed away during spring
runoff. No environmental {impact is expected since the small amount of
uranium released will be diluted by the large river volume, in a process
akin to natural flushing. Under these conditions, additional excavation or
the application of supplemental standards {s not warranted. '

.This éomp1etes the RAC’s actions concerning the uranfum lens. If you have
any questions, or need additional information, please contact Dr. Frank
Petelka of my staff at 766-3040.

Sincerely,

JGO/MFP/ss

Attachment

cc: E. Damler - DOE/UMTRA (w/attachment)
Sellers - DOE/UMTRA (w/attachment)
. Jackson - TAC/UMTRA (w/attachment)
. Miller - TAC/UMTRA (w/attachment)
. Martinek - CDH (w/attachment)

oZTITWD
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Attachment 1
Letter 89-3050-705

Page 1 of 1
] TABLE 1
PRELIMINARY ' TOTAL .
LOCATION RESULTS DEPTH URANIUM CONCENTRATION
(pCi/g)
E-6-5 (186 pCi/g) 0-2" 53*
DU-SS-15298 2-4" 65*
4-6" 19*
Average 46
C-38-14 (267 pCi/g) 0-2" 55
DU-SS-15320 2-4" 37
4-6" 0.9
Average 31
C-38-9 (220 pCi/g) 0-2" 69
DU-SS-15330 2-4" 2.4
4-6" 1.5
Average 24

*Sample contained some slag.

20028



EXCAVATION PROTOCOL FOR THORIUM-230
IN RAFFINATE POND AREA



UNITED STATES
NUCLEAR REGULATORY COMMISSION

REGION IV
URANIUM RECOVERY FIELD OFFICE
BOX 25325
DENVER, COLORADO 80226
MAY 31 1991
URFO:DLJ
Docket No. WM-48
040WM048130E

U.S. Department of Energy

ATTN: Mark L. Matthews, Project Manager
Uranium Mil1l Tailings Project Office
P.0. Box 5400

Albuquerque, New Mexico 87115

Dear Mr. Matthews:

We have reviewed your May 15, 1991, request for approval of Medification No. 4
to the Preliminary Revised Final Remedial Action Plan (RAP) for the Durango,
Colorado, Uranium Mill Tailings Remedial Action site. You requested
supplemental standards for the excavation protocol of thorium-230 contamination
at the processing site based on the ALARA principal. In addition, the proposed
modification to the RAP would change the methodology for calculating the
concentrations of Ra-226 and Th-230 by allowing a "mass correction factor" to
eliminate measurement bias due to the large amount of uncontaminated rock and
gravel at the processing site. Although this change to the methodology does
not result in a clean up effort as conservative as the original methodology, it
will provide acceptable results which meet the standard.

Our review indicates that the application of supplemental standards is
appropriate and NRC therefore concurs with the proposed Modification No. 4,
Change No. 1, Revision B, dated May 15, 1991, for the Durango UMTRA site. It
is our understanding that DOE will provide the data supporting the clean up
criteria that was used and will identify all remaining contaminated areas in
the Final Completion Report. The enclosed list of concerns resulted from the
review of the support information submitted with the preliminary revicc. final
Remedial Action Plan and were informally conveyed to your office on May 1,
1991. If the information included in the Final Completion Report does not
adequately support the application for supplemental standards, additional
cleanup may be required.

Should you have any questions, please contact D. L. Jacoby of my staff on
FTS 554-2815.

Sincerely,

/W@UQWM

Ramon E. Hall
Director




BAY 31 1991
U.S. Department of Energy 2 :

Enclosure:
As stated

cc:
M. Abrams, DOE
S. Hamp, DOE



ENCLOSURE

The emanation coefficient used in the analysis is not in agreement with
the coefficient that was used for the same material in the RAP cover
design. DOE should either use the same value (.35) or justify the use of
a different value for the material that was left in place at tne
processing site.

Similarly, based on the physical parameters used to represent the in
place material, the specific gravity was calculated to be 2.76. The
cover analysis used a specific gravity of 2.53 for the same material.
DOE should either use the same value or justify the use of a different
value for the material that was left in place at the processing site.

Excavation depths are shown on figure A-4, however, fill depths are not
given. It is impossible to evaluate the applicable limits without fill
depths (final contours).

Excavation depth for Areas Bl, B2, and B3 is shown to be 9 feet on figure
A-4. However, it appears that this depth may be reduced if the limits
“provided in Table 2 (for example, 60 pCi/g at 7 feet)" are met. Table 2,
page 17, does not have an entry for 7 feet, it begins at 9.1 feet of fill.
DOE needs to clarify this procedure.
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ENGINEERS
AND
CONSTRUCTORS

@MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

HEADQUARTERS OFFICE
ONE ERIEVIEW PLAZA
LEVELAND, OHIO U.S.A 44114
PHONE: (218) 523-5600/ TELEX: 905542 REPLY TO. MK FERGUSON e
CONTRACTOR-UMTRA PROJECT
PO. BOX 9138
ALBUQUERQUE, NEW MEXICO U.SA 87119

May 14, 1991 91-3050-415

Mr. Mark L. Matthews

Project Manager

U.S. Department of Energy

Uranium Mi11 Tailings Remedial Action Project Office
First National Bank Building

5301 Central Avenue N.E.

Suite 1700

Albugquerque, New Mexico 87108

SUBJECT: Proposed Kodification No. 4 to Durango Site RAP (Pends Area Th-
230), Rev. B.

REFERENCE: 1) Letter No. 91-3050-365 dated April 17, 1991 from J.G. Oldham
to M.L. Matthews

2) Contract No. DE-AC04-83AL18796
Dear Mr. Matthews:
Pursuant to Steve Hamp’s regquest, attached is Revision B of the proposed
Remedial Action Plan Modification (RAP Mod) No. 4 for the Durango, Colorado
Site.
Reference to the monetary costs associated with the RAP Mod was removed from
the text during the change from Revision A to Revision B. A change was also

made to section C to mention that the follow-on groundwater work will be
considered under Uranium Mill Tailings Groundwater Restoration Project.
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K-FERGUSON COMPANY

A BONUBON KRUORMS! CONMNY

Mr. M.L. Matthews

Page 2 - 91-3050-415

May 14, 1991

If you have any questions, please contact Dr. Frank Petelka at (505) 766-3047.
Sincerely,

MK-Ferguson Company

Lu%&

J.G. 0ldham &~
Project Director

JGO/MFP/drh
cc: S. Hamp - DOE/UMTRA (w/attach)

C. Esparza Baca - DOE/UMTRA (w/attach)
M. Miller - TAC/UMTRA (w/attach)
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FICAT
DURANGO, COLORADO
PRELIMINARY REVISED FINAL REMEDIAL ACTION PLAN
CHANGE NO 1
REV. B, 5/14/91

Description:

The purpose of this change is to establish an excavation protocol for
thorium-230 (Th-230) contamination in the absence of excess radium-226
(Ra-226) at the Durango, Colorido, mill tailings site. As required in

40 CFR 192.21(f), Th-230 will ve excavated to levels that are as low as

is reasonably achievable (ALARA). ALARA conditions at the Durango site

will be met by imposing the following supplemental standard:

Excavate Th-230 to a 1,000 year ingrowth corrected Ra-226 concentration
of 5 pCi/g above background (14 pCi/g Th-230 with no residual Ra-226
today) in the first 6 inch soil layer and 15 pCi/g above background (42
pCi/g Th-230 with no residual Ra-226 today) in any subsequent 6 inch

layer.

The change also allows for the use of a mass correction factor to
eliminate measurement bias.

The Departmeniuof Energy’s commitment to comply with Environmental
Protection Agency (EPA) standards for groundwater remains unchanged.

Resulting changes to the RAP:
Page C-2 of UMTRA-DOE/AL 050503.0000, June 1986, "Remedial Action Plan

and Site Design for Stabilization of the Inactive Uranium Mill Tailings

Site at Durango, Colorado." Add the following paragraphs before the
last paragraph of Section C.1, "Introduction":

220H

"If other residual radionuclides other than Ra-226 and its decay
products are present in sufficient quantity and concentration to
pose a significant radiation hazard, supplemental standards shall
be applied (40 CFR 192.21(f)). Remedial actions, in addition to
satisfying the control and cleanup standards, shall reduce other
residual radioactivity to levels that are as low as reasonably
achievable (40 CFR 192.22(b)).

Supplemental standards may be applied when Th-230 contamination is
present in the absence of excess Ra-226. The need for excavation
of this material will be determined by comparing the Th-230
concentration to a guideline equivalent to the Ra-226 standard.
This guideline is based upon the residual Ra-226, corrected for
decay, and the Ra-226 ingrowth from Th-230."

Page C-7, add the following paragraphs to the end of Section C.3.4,
"Final Radiological Verification Survey for Land":



C.

“For areas in which a significant fraction of the material being
sampled is rock or gravel, tne nine-plug composite 30x30 foot grid
may be collected by using a shovel to take bulk sampies, separating
the fines from the rock using a #4-mesh screen and determining the
weight of the fines and rock fractions. The fines shall then be
counted for Ra-226 following the standard RAC-015 specifications
and quality controls. The resulting Ra-226 and Th-230
concentrations will be corrected to a final, reportable bulk
concentration by dividing the activity measured in the fine
fraction by the mass of the entire sample (rocks plus fines).
Larger areas with uniform composition will be corrected by the
average of the measured fractions.

In areas where elevated Th-230 is present, excavation first should
be to prescribed Ra-226 standards, then verified in accordance with
standard procedures, as discussed above. At the time that the
radium analysis sample is collected in each grid, a duplicate,
200-gram sample of the well-mixed material shall be analyzed for
Th-230 concentration. Grid-by-grid results for thorium analyses
shall be compared to a Th-230 guideline which is equivalent to the
Ra-226 standard. This guideline is based on the residual Ra-226,
corrected for decay, and the Ra-226 ingrowth from Th-230."

Qverall Impact to Design and Completed Remedial Action

This change simplifies construction and avoids environmental harm which
would be unreasonably high relative to the long-term benefits. The
change results in low-level contaminated material remaining in the
fines at depth in some areas of the former raffinate ponds area. The
material is in a location where construction of structures is not
likely and any future excavation will mix the contamination with clean
materials and dilute the concentration. As part of the Uranium Mill
Tailings Groundwater Restoration Project, DOE will re-evaluate
groundwater conditions at the Durango site and take any action which
may be required to ensure compliance with applicable standards.

Compliance of Revised Design with EPA Standards

The revised design complies with Supplemental Standards defined under
40 CFR 192.22(a) as "coming as close to meeting the otherwise
applicable standard as is reasonable under the circumstances" and 40
CFR 192.22(b) as "reducing other residual radioactivity to levels that
are as low as is reasonably achievable".

The mass averaging technique is required because soil, as defined by
the EPA standards in 40 CFR 192.11 includes "all unconsolidated
materials...including...gravels and small rocks". It has been
demonstrated that the activity encountered on the UMTRA Project is
associated with the fine particles and that the larger particles (small
rocks and cobbles) are not contaminated. The typical soil analysis

220H -2-
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performed on the UMTRA Project excludes these uncoi.caminated larger
particles and the reported activity is therefore biased high. The mass
fraction correction factor eliminates this bias.

The residual Th-230 is a radiunuciide "other than radium-226 and its
decay products” that is "present in sufficient guantity and
concentration” and may "conscitute a significant radiation hazard...",
per 40 CFR 192.21(f). If not removed, a significant radiation hazard
could occur from exposure to contar‘nated dust ¢nd radon daughter
products. However, after excavation, the present and vuture hazards
will be insignificant. The introduction to 40 CFR 192.2] states that
Supplemental Standards in Section 192.22 "shall" be applied in the case
of subsection 192.21(f). Section 192.22(b) requires compliance with
the Ra-226 cleanup standards and reduction of other residual
radioactivity (i.e. Th-230) to Tevels as low as reasonably achievable
(ALARA). Excavation of Th-230 to levels below the 1,000 year ingrowth
corrected values, equivalent to the EPA Ra-22€ standards, does not
further reduce health hazards significantly. The revised design
complies with the intent of ALARA, thersfore, the -riterion in
paragraph (f) is applicable. Additional excavation should not he
required to meet the proposed EPA groundwater stardards for chemical
contaminants.

In summary, the revised design complies with Supplemental Standards,
using the criterion in 40 CFR 192.21(f) in that residual radioactivity
is reduced to levels as low as reasonably achi~vable. The revised
design should not affect future comp:iance with EPA groundwater
standards.

Reason for Change

This change reduces the residual radioactivity to levels as low as
reasonably achievable. The contaiminants left in place will not pose a
significant presant or future threat to the general public.









