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[ P.O. Box 5400
- , j. Albuquerque New Mexico 87115

Mr. Joseph J. Holonich
Acting Chief, Uranium Recovery

Branch
Division of Low-Level Waste

Management and Decommissioning,

Office of Nuclear Materials Safety
and Safeguards

Mail Stop.5E-4 OWFN
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Holonich

Enclosed are si.t sets of page changes for the Lowman, Idaho, Final Completion Report
generaterl as a result of comments received from the Nuclear Regulatory Commission
and from a technical review of MK-Ferguson responses to these comments by Jacobs
Engineering Group. Due to the unfortunate fact that the two sets of comments cannot
easily be combined, I suggest you make the page changes in the "A" envelope first, then
proceed with the page changes in the "B" envelope, and lastly replace the " DRAFT"
cover inserts 'with the " FINAL" cover inserts included in the "B" package. This request
is also pursuut to recent phone conversations I have had with Mohammed Haque and
Dan Gillen regarding this issue. Copics of the Comment and Response Document
associated with these changes are inclutled in the "B" envelope.

If you have any questions regarding this transmittal, please feel free to contact me at
(505) 845-5637.

Sincerely,

1

l 0&
. A." Woody" Woodworth

Site Manager
Uranium Mill Tailings Remedial Action
Project Office

2 Enclosurei:
Lowman, Idaho, Completion Report Response

Revision A(6)
Lowman, Idaho, Completion Report Response

Revision B (6)

cc: see page 2
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N TOR-VMTRA PROJECT

ALBUQUEROVE, NEW MEXICO U S A. 87119

April 30,1993 93-3050-293

Woody Woodworth
Site 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: Response to the Nuclear Regulatory Commission (NRC) Comments on the
Lowman, Idaho Draft Completion Report

REFERENCE: 1) Letter from Woody Woodworth to Steve Martz on March 17,
1993 (MK-F No. 3050-93-244).

2) MK-F, DOE and NRC telephone conversation dated February
10,1993, with NRC: D. Jacoby, R. Conzalez, and E. Hawkins,
DOE: R. Edge and MK-F: S. Martz and G. Doyle.

3) Contract No. DE-AC04-83AL18796

Dear Mr. Woodworth:

Review of the Lowman, ID Draft Completion Report resulted in comments by the Nuclear
Regulatory Commission (NRC), which require responses. The comments resulted in a
modification to the Draft Completion Report, which have been addressed in the following text.
Revisions to the initial attachments have been shaded for easy identification. The replacement
pages are not shaded and are included behind the tab labeled " Replacement Pages" at the end
of each attachment. Eight (8), thre-e-holed copies of the replacement pages have been included
for revision to the Draft Completion Report in the possession of DOE, NRC, and the State of
Idaho.

I
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Mr. Woodworth
April 30,1993 '

Page 2

NRC Open Issues
V

GEOTECHNICAL ENGINEERING

1. a) The RAP requirement that the organics in the lower lifts of the contaminated material
be <5% by volume in any area. (Specification page 02200-16), was not discussed in
the CR. DOE should address how field acDities controlled this aspect or otherwise
verification for this item.

b) The maximum 5 % by volume organic / deleterious substance content for radon barrier
material (Specification page 02200-8) was not discussed. As above, DOE should address
how field activities controlled this aspect or otherwise' provide verification for this item.

Resnonse:

MK-Fer gusen agrees that the method used for controlling organics in the fill should
be addressed in the completion report. MK-F performed continuous visual
inspection throughout placement of Contaminated Fill to ensure that not more than
5% organic material was placed, as documented in Daily Inspection Reports. The
following was incorporated into Contaminated Fill section, Appendix E of the
completion report:

lacemihdof? CohtahiihitedTFillEniaterialsRchetinubusWisualTDuring?p$ssipdformedL 'o ensure tidiilnot more/thAn|5%(biyolume ofthspeciloin t :

p$dhicsjj[{pl@ed throuhhbut the fill als.0"f

In addition, the following statcment was incorporated into the Radon Barrier section
of Appendix E:

"Duiring Rad 6n Burier Material placementico6tinuouWisualinstsection was
prformed t'o ensure thatinot more thanT5% by volumef dfforgimics and/or
deletedbus substa'nces uge placed?

The following steps have been provided for revising the completion report:
;

Step No.1: Obtain Volume 3, ' ppendix E, turn to
- " Contaminated Fill Materials" section and

remove the written text.

LOWMAN REV.LLTH
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Mr. Woodworth
April 30,1993
Page 3 .

Step No. 2: Obtain Attachment No.1, and insert " Replacement
Pages" after the " Contaminated Fill Material" title page. i

Step No. 3: Turn to the " Radon Barrier Material" section and
remove the written text.

Step No. 4: Obtain Attachmer. No. 2, and insert " Replacement
Pages" after the " Radon Barrier Material" title page.

t

2. Frequency distribution of testing for contaminated fill and radon barrier soils was not
provided. DOE should address or provide verification for this item.

Resnonse:

MK-F has provided Moisture / Density Testing Frequency Charts at the end of the
Contaminated Fill and Radon Barrier Fill Materials sections of the completion
report. (See previous steps provided under Comment No.1)

3. For the bedding layer material it was stated that an " Average value of 4 tests was within
specified limits." It is not stated whether any individual test results were out of specified
limits. DOE should verify that on individual tests were outside of acceptable limits.

Resnonse:

In Volume 3, Appendix E, titled " Bedding Material", eighth bullet item, found on
Page 3, last sentence states in part "Afl 4 gradations tests passed the Design
Specification requirements." Therefore, no gradation tests failed, which resolves the
above open issue.

l

RADIATION PROTECTION / SITE CLEANUP

4. The RAS Report (pages 2, 6) states that the cell will cover 9 acres and approximately 18
acres will be restricted area. There is no map in Appendix D, As-Built Drawings, that
indicates which 18 acres have restricted access or how the restricted area will be
maintained. DOE should indicate the location and current / future status of this 18-acre
area.

,

!

!
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Resnonse:

This open issue should be addressed by the Department of Energy (DOE).

5. As stated in a November 5,1991, letter to DOE, NRC's concurrence on PID 12-S-07
was on the condition that the Completion Report contain data supporting the estimate that
the average radium content of the additional material placed in the ditch at the north end
of the disposal cell was below 25 pCi/g. A copy of an Inter-Office Communication was
attached to PID 12-S-07, Revision 1, that was transmitted to NRC on September 25,
1991. That document stated that the additional 24,500 yd' of contaminated material
contained less than 20 pCi/g in the top 10 feet DOE should present the data in the CR.

Resnonse:

MK-Ferguson agrees that this data should be added to the CR. A paragraph
describing the cell expansion area with a data table has been added to Appendix II
of the CR.

The following steps have been provided for revising the completion report: l
i

Step No.1: Obtain Volume 4, turn to Appendix 11 tab, and
remove Page No. 2 of the text. I

i

Step No. 2: Obtain Attachment No. 3, and insert " Replacement i

Pages" after Page No. I titled " Post-Remedial Action |

Site Conditions". !
i

6. As-built drawings do not show the locations of abandoned piezameters situated beneath
the designed disposal cell. DOE should update the as-built drawings to include the
locations of abandoned wells and piezometers. DOE should also provide the
abandonment procedures for the piezometers, if those procedures varied for the well
abandonment specification in the RAP.

' Additionally, several monitoring wells described in the RAP are not shown on the As-
built Drawing LOW-PS-10-1209, and not listed as being abandoned. Well 641 and the !

'

on-site perennial spring (561) are designated as monitoring points described in the RAP.
, DOE should revise l' awing LOW-PS-10-1209 to show the location of all wells

remaining after compledon of remedial activities.

IDWMAN REV.3.LTR
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Resnonse:

Well No.s 571 and 581 were the only two wells designated for abandonment per the
RAP. Piezometer No.s 022,023,024,025,026, and 027 were shown in the RAP but
were not designated for abandonment. This disparity exists because these
piezometers were abandoned in 1990 under a previous contract. The reason for this
is that the specifications contained in the RAP also form the Subcontract Documents.
Since the piezometers were already abandoned they were not designated for
abandonment!n the specifications making up the Final RAP. The piezometers were
abandoned in accordance with the attached specification. (See " Step-By-Step"
below)

The locations of the wells and piezometers were not added to the As-Built drawings
since they are considered to be no longer in existence. As-Built drawings are
generated to show the condition of the existing features of the site after remediation.
The location of the wells and piezometers were indicated in the RAP. The Monitor
wells that were stillin existence at the end of remedial action are shown on As-Built
Drawing LOW-PS-10-1209. This As-Built Drawing has been revised to show Well
No. 641. (See " Step-By-Step" below)

The following steps have been provided for revising the completion report:

Step No.1: Obtain Volume 2, Appendix C, turn to "Section
2090 Well Abandonment".

Step No. 2: Obtain Attachment No. 4, and hisert " Replacement
Pages" after Page 2090 - 5, and before "Section 02110
Site Clearing" section.

Step No. 3: Turn to Appendix D, titled "As-Built Drawings" and
remove As-Built Drawing No. LOW-PS-10-1209.

Step No. 4: Obtain Attachment No. 5, and insert " Replacement
Pages" after As-Built Drawing No. LOW-PS-10-1208 >

and before As-Built Drawing No. LOW-PS-10-1210.

7. _ DOE should revise tabulations of the measured quantities of water actually used for dust
control and tailings material compaction,

wwwa uv un
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Response: -

Attached is a tabulation of the time engaged in dust suppression and resulting
quantities of water expended for dust suppression on the tailings embankment. This
tabulation was developed from site Daily Field Reports.

The following steps have been provided for revising the completion report:

Step No.1: Obtain Volume 3, Appendix E, turn to the
" Contaminated Fill Material"section.

Step No. 2: Obtain Attachment No. 6, and insert " Replacement
Pages" after the last drawing titled " Contaminated Fill
Material, Elevation - 3992".

8. DOE should provide the ground-water monitoring data collected during and immec aly
after the remedial activities. Additionally, an interpretive analysis of the monitoring
results should be provided to document the impact that remedial activities may have on
the ground-water quality.

Resnonse:

DOE's Technical Assistance Contractor should provide this information, since the
RAC did not perform ground-water activities during the course of remedial action.

t

General Comments

^

RADIATION PROTECTION / SITE CLEANUP

1. Appendix D as-built drawing LOW-PS-10-1208 should be revised as follows:

a. The drawing indicates four " hot spots" in areas where supplemental standards
were applied to leave low-level Ra-226. Note three on the drawing states tisat
these spots are five feet in diameter and over the 5 pCi/g Ra-226 standard. More.

specific information such as volume and average Ra-226 level, or a reference to
data on these spots should be provided on the drawing.

I

IDwMAN RIN.3.LTR
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Page 7 ~!

'l
Resnonse: I

'|
As noted in comment Ib helow, the three hot spots along the access road were !
inadvertently left on the drawing. They have been removed from Drawing No. |
LOW-PS-10-1208 since they had been remediated in 1990. The statement in the |

RAS page 71 is correct. The average RA-226 concentration for the fourth " hot spot"
southwest of the dry settling pond is shown on page 73 of the RAS Report. The
average concentration is shown as 9 pCi/g. The drawing will not be revised since
this information is included in the RAS Report and is located in the Supplemental .|
Standards area. |

The following steps have been provided for revising the completion report:

Step No.1: Obtain Volume 2, Appendix D, titled "As-Built
Drawings" and remove As-Built Drawing No. LOW-PS-
10-1208.

Step No. 2: Obtain Attachment No. 7, and insert " Replacement Pages"
after As-Built Drawing No. LOW-PS-10-1203 and before As-
Built Drawing No. LOW-PS-10-1209. ;

b. The RAS report indicates on page 71 that three " hot spots" along the access road,
in the southwest comer of the property, were removed. The three " hot spots" on
Figure 6.2 of the RAS Report correspond in location to three of the " hot spots"
on the drawing. DOE should determine if the three " hot spots" should be
removed from the drawing. If the drawing is correct and therefore, the
supplemental standard application is incorrect or incomplete, this becomes an

'

open issue.

Response:

Reference time response for open issue 1.a. of General Comments.

c. The drawing should indicate that the areas marked 0.0 feet for depth of
excavatio, are the supplemental standards areas where Ra-226 contamination is
to remain.

-

e a
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Resoonse:

MK-F agrees with the NRC Comment, therefore, As-Built Drawing No. LOW-PS-
10-1208 has been revised and incorporated into the completion report. Reference
the response and " step-by-step" for open issue 1.a. of General Comments.

2. Appendix K of the CR contains PID 12-S-09 which is the supplemental standard
application for 0.5 acres along Clear Creek. NRC staff recommends that Appendix K
be eliminated from the CR as presentation of entire PID's in the CR is inappropriate.
Summary information related to the PID should be added to Appendix H or Appendix
J (page four), which already contains discussion of supplemental standard areas.

Resoonse:
.

MK-Ferguson agrees that Appendix K of the Lowman Completion Report should be i

removed. Summary information from PID 12-S-09 is already included in Appendix |
J on Page 5. Appendix K has been removed and the references to Appendix K have' |
been changed to reference PID 12-S-09.

Step No.1: Obtain Volume 4, turn to Appendix K, remove the tab and all
of the text. This section has been discontinued.

Step No. 2: Obtain Attachment No.10, and insert " Replacement Pages" in
" Volume 4, Appendices F, G, II, I and J" in the binder.

.

1

3. Appendix J (page 1) indicates that the supplemental standards areas are on-site. |
However, as-built drawings LOW-PS-10-1203 and 1209 indicate that most of the
supplemental standard areas are outside of the designated site boundary and the north
windblown area is outside the property line. DOE should explain the statement in
Appendix J and indicate the potential use of the supplemental standards areas.

Resnonse:

The wording used to describe the location of the supplemental standards area was
inaccurate. The statements should have explained that the supplemental standards
areas are located around the disposal cell mostly within the former construction site .
boundary. The wording on page 1 of Appendix J has been changed to more

- accurately describe the supplemental standards area. The potential use of the
supplemental standards area has been incorporated into the Appendix J text.

1DWMAN REV.3.L11t
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I
'

The following steps have been provided for revising the completion report:

Step No.1: Obtain Volume 4, Appendix'J and remove the
written text.

'

Step No. 2: Obtain Attachment No. 8, and insert " Replacement
Pages" after the Appendix J tab.

4. Given that a supplemental standard for uranium was described in the RAP, Appendix J
should mention why uranium measurements are not included.

9

Resnonse:

Mechanical processing was the only type of process used at the Lowman site.
Generally, chemical processing is required to produce uranium activities that are out
of equilibrium with radium activities. Sample analysis for uranium and radium at
the Lowman site indicated that they were in equilibrium, therefore when radium was
remediated to the EPA limits the uranium was also remediated to the RAP
requirements. Due to the equilibrium of uranium to radium, uranium analysis was
not perfonned on Lowman verification samples thereby eliminating unjustified
analysis costs. MK-Ferguson has incorporated the following explanation in
Appendix J of the completion report:

?ThsFisil RAPfiiressstsd ~ths:stindsrds foFslea'risp br Uranishi tolo pCI/g
in" the .ibph5icmTkn d 3307pCilglinfshbseqtient354 cin flayef s.dhfSclianical5

psodessing Waitlie'only type of process"used at tIic12winan sitdNDenerally!
~

cliemicaliprocessing fisjequikdjdJprhdsceiuraitiumtaclisit'IED@Samble
insifsisIfor|urahldm~ add rudimn at tbs I%wman sitdindicated thst'they w&s
in ei ullibirithfiof ui anium aiul fiidiumiSahiple innlisis f6r uraniuin was.n6il
sdudusted"bii Wrifidation samp~les at:thiLowman site,Merbisy'Thliniinsting
u@ustified[anitljiiAal}osts'.""

'' ' ' '' '~

Reference the " Step-By-Step" that is provided in the response to NRC Comment No.
- 3 of General Comments for revising the completion report.

.

9

IDWMAN REV.31TR
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5. Volume SB, Appendix B, Calculation 12-625-01-03 addendum. Appendix - C
(DOE,1992a), is ti' led Field Radon Emanation Results. The data from 20 locations at
various elevations, is presented as pCi/g. Radon emanation is the fraction of radon
released in the pore space of the soil and would have no units. According to page AA-8,
the data in Appendix C represents Ra-226 levels. DOE should correct the title page to
this Appendix C.

Resoonse:
'

MK-F agrees that Volume SB, Appendix C, Calculation 12-625-01-03 title page
should be revised. The title page was revised and incorporated into the completion
report.

The following steps have been provided for revising the completion report:
|

Step No.1: Obtain Volume SB, Appendix B, turn to "12-625-
.

01-03" section and remove the title page. |
|

Step No. 2: Obtain Attachment No. 9, and insert " Replacement |
Pages" after the tab titled "12-625-01-03". '

1If DOE evaluates these changes as acceptable, please notify us so we can order new covers
and spines which will state " Final Completion Report."

If you have any questions regarding this submittal, please contact Steven D. Martz at (505) 246- I
2571.

SDM/GJD

MK-FERGUSON COMPANY

Steven D. Martz
Project Quality Manager

cc: (w/o attachment)

C. Smythe - DOE /UMTRA

1DWMAN REV.3.1,T11
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constructible thickness in such a manner as to prevent voids and provide adequate compaction

between the larger particles.

1

During placement of the contaminated fill material,[c6iitin06dsyliuirinipictidffW(pdforltisd io

I
'{@sp[th5[M @pg]QDpl6MbfMganic[yg[pl#KthM5gb66Dhlgif;alg
i

- demolition debris, were evenly distributed throughout the pile to avoid concentrations in any area.

Pieces of wood, concrete, masonry, and steel members were cut or broken up to be no greater
,

|

than 10 feet in any dimension or no greater than 27 cubic feet in volume.

o Of the 129,421 cubic yards placed in the cell embankment, there were approximately 45,311

cubic yards of concrete, debris, asbestos material, and large contaminated material requiring

encapsulation which could not be tested in accordance with ASTM D-698. Gradation samples
,

of these materials revealed greater than 30% was retained on the 3/4" sieve. Therefo e, the

material was considered non-testable as outlined in ASTM D498. Design specification

compaction requirements for these non-testable materials were satisfied by 3 complete passes with

an Ingersoll Rand SD100D vibratory roller with the vibrator set at high frequency amplitude,

which was approved for use. The required compaction efforts were verified through routine daily

QC inspections. Twelve gradations were performed on the 45,311 cubic yards of non-testable

material placed, yielding an average test frequency of one gradation test for every 3,776 cubic

yards of non-testable material placed. There was no specified frequency for performing these

gradation tests.

The required frequency for performing maximum density determination tests in accordance with
~

o

ASTM D-698 was, prior to placement and supplemental tests to be conducted, at an approximate

u>wumsva 2

,



dersity tests, provides an average test frequency of one in-place field density test performed for

each 332 cubic yards of contaminated material fill placed. [Rifsisg|thfM6fsidis/piMhy

TesthiQrQ6s6]sy;Chgaithe]ndjf thypction.
~

o There were 20 failing in-place density tests at applicable areas within the embankment perimeter,

all of which required rework in order to satisfy the specified compaction requirements. All areas

which were known to require rework were reworked, retested, and accepted in accordance with

the specified reqQirements.

The contaminated fill material was moisture-conditioned at the excavation or in stockpiles aso

required to achieve acceptable compaction. This was accomplished by either the addition of

water or by allowing the material to dry after scarification.

No moisture was applied to contaminated fill material on the cell embankment for compdctiono

purposes, as there was no specified moisture content requirement for contaminated fill materials. +

Moisture was applied to the cell embankment only when necessary for environmental dust

control. [RefeistiWthithisti6nishseiK th'T6nd of this?sssilda for;thefdin6Bni 6fpit|sflifi6d

fo{environm6ntilidtst(s6ht'r;61 at ths disposal' sits.

o Moisture content verification was accomplished by performing in-place moistt.re tests in

accordance with ASTM D-4643 and D-2216.

One oven-dried moisture test was required for every 10 microwave moisture tests performed.o

From 271 microwave moisture tests performed,57 oven-dried moisture comparisons were

i
,
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LOWMANi1DAIIO SITE
MOISTURE / DENSITY TESTING FREQUENCY CHART

.

CONTAMINATED MATERf ATIFIR

D' ATE ~~ NUMBER'OF CUMULATIVE CUMULAT/ VE CUBICTYARDS COh1MENTS- - ~

TESTS'' ' QTY FROM' C_UBIC YAPDS, PLACED. $ND
' ' ' ~~

.

TAKEN TESTS TAKEN PLACED COMPACTED.

1

04/26/91 0 0 150 150 NOT TESTABLE * ,

05/07/91 2 2,000 810 660 N/A
*

05/08/91 0 2,000 1 110 300 300 YDS.8 NOT-TESTABLEt.

05/13/91 4 6,000 3;000 1,890 250 YDS.!NOT TESTABLE *

05/14/91 2 8,000 4,770 1,770 300 YDS.* NOT TESTABLE *

05/16/91 6 14,000 8,702 3,932 N/A

05/17/91 2 16,000 9,646 944 N/A

05/20/91 4 20,000 11,308 1,662 N/A

5/21/91 4 24,000 14,174 2,866 N/A

05/22/91 5 29,000 17,144 2,970 N/A
.

05/23/91 5 34,000 20/>44 3,500 N/A
!

05/24/91 5 39,000 24,042 3,398 N/A |

05/28/91 2 41,000 25,572 1,530 N/A )
05/29/91_ 6 47,000 30,'426 4,854 N/A )
05/31/91 5 52;000 32,516 2,090 N/A |

06/03/91 5 57,000 35,876 3,360 N/A

06/04/91 '6 Q,NX) 39;882 4,006 N/A

06/06/9I 6 69,000 43,382 3,500 N/A

06/07/91 6 75,000 47,417 4,035 N/A

06/10/9I 6 81;000 51,712 4,295 1,150' YDS'.!NOT TESTABLE 9

06/11/91 6 87,000 55;102 3',390 N/A

06/12/91 6 93;000 58;452 3;350 N/A

06/13/91 6 99,000 ' 1,887 3,435 N/A6

06/14/9.1 5 104'000 65;487 3;600 N/A,

h7mMAN coprTAh0 HATED MLEQUE.NCY CHART



LOM!AN CONTAMINATED FILL CONTINUED

DATE . NUMBER CUMULATIVE CUMULATIVE CUBIC YARD.S COMMENTS
OF TESTS QTY.;FROM. CUBIC; YARDS PLACED'AND/OR
TAKEN TESTS.TAKEN PLACED COMPACTED

06/17/91 4 1,08,000 70,042 yj555 yj555 YDSANOT
TESTABLE *

06/18/91 2 110,000 75.510 5;46.8 5]468. YDS.$NCTI'
TESTABLE *

',718 N/A06/19/91 6 116,000 80,228 4
"

06/20/91 6 122,000 86,165 5,937 $800 YDSd NOT
TESTABLEt

06/21/91 6 128,000 89,074 2,909 N/A

06/24/91 6 134~000 90,856 1;782 N/A,

06/25/91 6 140,000 92,397 1,541 N/A

06/26/91 4 144,000 95,000 1,603 N/A

07/01/91 3 146,000 98,433 3,433 2,200 YDS?NOT
TESTABLE *

07/02/91 5 151,000 103;218 4,785 1,60Q YDS.(NOT
TESTABLE *

07/03/91 6 157,000 106.377 3,159 1,800 YDS.8 NOT
...

TESTABLE ;*

g]!08/91 5 163,000 108,800 2,423 S00 YDS,8|NOT |
TESTABLE * |

07/09/91 4 167,000 112,729 3,929 450 YD$ANOT |
TESTABLB;*

07/lo/91 4 171,000 115,826 3,097 N/A'

07/11/91 4 175,000 118j428 2,602 1,100 YDS,$NOT !

TESTABLE <t )
1

07/12/91 3 178,000 B7,881 1,833 ;1;500 YDS.%NOT l
TESTABLE ,*

07/15/91 3 181,000 121,793 1,532 [950 YDS,8 NOTs

TESTABLE *

07/16/91 2 183,000 89;413 850 N/A

07/17/91 4 187,000 91,646 2,233 N/A

07/18/91 3 190,000 93,407 1,761 N/A
i

07/19/91 3 .193,000 95;312 1,905 N/A
'

07/22/91 3 196,000 97,586 2,274 N/A'

ma co,nuenno mouncy em'T 2
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LOWMAN CONTAMINATED FTLL CONTINUED

RATE NUMBER CUMULATIVE COMULATIVE CUB 1C. YARDS COhihjENTS
DETESTS QTYf FROM CUBIC YARDS; PLACED AND/OR
TAKEN TESTS TAKEN COMPACTED

07/23/91
~

196,000 98,986 1,~400 N/A3
~

07/24/91 0 196,000 100,123 1,137 1.137 YDS.*;NOETESTAB1J}
.

07/25/91 0 196.000 101,44.0 1,317 1;317 YDS?;NOT
TESTABLE *

)96,000 103,249 h809 1,809 YDSANOT07/26/9( 0

(TESTABLE?

07/29/91 0 196,000 103,735 486 486 YDS.8,NOT.: TESTABLE:t
'

07/30/87 3 199,000 104,215 480 N/A
.

03/09/91 0 199,000 106;205 1,990 h990 YDS.3 NOT
; TESTABLE?

08/10/91 0 199,000 108,503 2,298 2,298. YDS.$NOT
; TESTABLE *

08/12/91 0 199,000 114,038 5,535 5,535 YDS? NOT

iTESTABLE *

08/13/91 3 202,000 118,646 4~,608 2,100 YDS.' NOT..
. .

.

08/14/91 0 202,000 122,312 3,666 3,6661 YDS.',NOT
iTESTABLE *

08/15/91 7 209,000 287,000 4,497 N/A

08/16/91 7 216~ 000 129,488 2;679 N/A,

08/17/91 8 224,000 130,730 1,242 600 YDS? N.OT
: TESTABLE.*

03/19/91 ? 231,000 132,224 1;494 N/A

08/20/91 2 233,000 133,124 900 N/A

08/21/91 5 238,000 134,330 1,206 N/A

08/22/91 8 245,000 135,338 1,008 N/A

09/03/91 2 247,000 135,338 0 NO PLACEMENT

09/05/91 2 249,000 130,189** 0 *F N

*"
7NOT TESTABLE", refers tofoverisize material in~which roller passes of compaction squipment'wis;obseded;

** LYear-End Sdrvey$130,189
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CONTAMINATED FILL MATERIAL

Prior to the placement of contaminated fill material, the contaminated subgrade (existing grade ;o

of the tailings embankment) was verified to have been proof-rolled a minimum of four passes
,

with a minimum 20-ton pneumatic-tired roller or contractor approved substitute. !

o. The proof-rolled, contaminate subgrade surface of the tailings embankment was scarified to a -

depth of 1 inch to 2 inches just prior to placement of the overlying loose lift of contaminated fill !

material. The contaminated subgrade preparation was approved and inspected prior to placement

of contaminated material to ensure that a minimal disturbance had taken place. '

o All contaminated material and debris resulting from the demolition of the old mill foundation and

f-s associated structures, and from off-site vicinity properties were cut or broken up into sizes that
.

met the specified requirements.

The contaminated fill material requiring encapsulation was placed and compacted with theo

following equipment: 490 and 790 John Deere,- Kamatsu PC-220 LC, and Caterpillar 627 B for
,

excavating; end dumps and Caterpillar 627B for hauling; Caterpillar D-6, Caterpillar 14G, and

Dresser TD-15C for spreading; and Ingersoll Rand SD-100D for compaction.

o Loose lift thickness measurements were performed which verified that the loose lift thickness of -

the contaminated fill material did not exceed 10 inches.- Where contaminated fill material

contained individual particles larger than 10 inches, the loose lift was kept to a minimum -

,
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g constructible' thickness in such a manner as to prevent voids and provide adequate compaction

Q'
between the larger panicles.

,

,

o During placement of the contaminated fill material, continuous visual inspection was performed

to ensure that not more than 5% by volume of organics were placed throughout the fill,'also

,
demolition debris, were evenly distributed throughout the pile to avoid concentrations in any area. i

Pieces of wood, concrete, masonry, and steel members were cut or broken up to be no greater

than 10 feet in any dimension or no greater than 27 cubic feet in volume.

o Of the 129,421 cubic yards placed in the cell embankment, there were approximately 45,311

cubic yards of concrete, debris, asbestos material, and large contaminated material requiring

encapsulation which could not be tested in accordance with ASTM D-698. Gradation samples

of these materials revealed greater than 30% was retained on the 3/4" sieve. Therefore, the

material was considered non-testable as outlined in ASTM D-698. Design specification.

sampaction requirements for these non-testable materials were satisfied by 3 complete passes with

an Ingersoll Rand.SD100D vibratory roller with the vibrator set at high frequency amplitude,

which was approved for use. The required compaction efforts were verified through routine daily

QC inspections. Twelve gradations were performed on the 45,311 cubic yards of non-testable

material placed, yielding an average test frequency of one gradation test for every 3,776 cubic

yards of non-testable material placed. There was no specified frequency for performing these

gradation tests.

o . He required frequency for performing maximum density determination tests in accordance with

ASTM D-698 was, prior to placement and supplemental tests to be conducted, at an approximate

www neva 2.
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/ frequency of one test for every 10 or 15 in-place field density tests performed.
)

.

o Forty four maximum dry density determination tests were performed in accordance with ASTM

D-698. With 253 in-place field density tests performed, an average test frequency of one >

maximum dry density determination test was performed for each 5.8 in-place density tests.

o The required average test frequency for performing one-point proctor tests was a minimum of
,

one one-point proctor test for each 5 in-place density tests ,,erformed. Ninety eight one-point
,

proctor tests were performed to ensure that the correct maximum density was utilized when

performing in-place field density tests. With 253 in-place field density tests performed, an

average test frequency of one one-point proctor test for each 2.6 in-place field density tests was

performed.

o The required degree of compaction for contaminated fill materials was 90% of the maximum dry

density, in accordance with ASTM D-698, with the top 2 feet below the radon barrier requiring

95% compaction. The required frequency for verifying compaction was an in-place field density

test for each 1,000 cubic yards of material placed,

o Compaction verification was accomplished by performing in-place field density tests in

accordance with ASTM D-1556.

o The average percent compaction obtained was 98.9%, which was determined from a total of 253

in-place field density tests meeting specified requirements. Approximately 84,110 cubic yards

of testable contaminated fill material was placed, which divided by 253 acceptable in-place field

O
V
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density tests, provides an average test frequency of one in-place field density test performed for -

ry
- i each 332 cubic yards of contaminated material fill placed. Reference the Moisture / Density- \- ''r.

'

Testing Frequency Charts at the end of this section.

There were 20 failing in-place density tests at applicable areas within the embankment perimeter,o

all of which required rework in order to satisfy the specified compaction requirements. All areas

which were known to require rework were reworked, retested, and accepted in accordance with

the specified requirements.

The contaminated fill material was moisture-conditioned at the excavation or in stockpiles aso

required to achieve acceptable compaction. This was accomplished by either the addition of

water or by allowing the material to dry after scarification,

o No moisture was applied to contaminated fill material on the cell embankment for com etion

purposes, as there was no specified moisture content requirement for contaminated fill materials.

Moisture was applied to the cell embankment cnly when necessary for environmental dust -

control. Reference the tabulation sheet at the end of this section for the amount of water used

for environmental dust control at the disposal site.

Moisture content verification was accomplished by performing in-place moisture tests ino

accordance with ASTM D-4643 and D-2216.

One oven-dried moisture test was required for every 10 microwave moisture tests performed.-o
i

From 271 microwave moisture tests performed, 57 oven-dried moisture comparisons were 'l

ww w uv3 4
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performed, providing an average test frequency of one oven dried moisture test for every 4.8

/N
h.-

microwave oven moisture tests performed.

o The contaminated fill material finish grade was verified to have been bladed to a uniform smooth'
,

grade and track-walked up and down the slopes of the embankment with a Caterpillar D-6 dozer-

or a contractor-approved equivalent, prior to placement of radon barrier.

.

o In addition to the average testing frequency requirements, a minimum of two in-place moisture

density tests were performed each day whenever more than 150 cubic yards of material were
.

t

placed. Sand cone density test sand was calibrated twice a day and at the beginning of each new

bag of sand.

o All measuring and testing equipment used during the course of remedial action was calibrated

( against equipment having a known valid relationship to National Institute of Standi$ds &

Technology (NIST) or other nationally recognized standards. Calibrated testing equipment

included: scales, proctor molds / hammers, sand cones, NIST-traceable test weights, and calipers.

o' The test frequencies stated herein were derived from the total quantity referenced, divided by the

total number of tests taken for that quantity. It should be noted that during remedial action,

material quantities are not continually surveyed during production, placement, and/or compaction

but rather surveyed at various milestones (e.g., completion of first lift,' for pay quantities, to

verify survey coordinates). Therefore, daily material quantities are estimated by load counts or

conveyor belt rates until final or partial surveys are obtained. Once survey quantities are

obtained, the estimated material quantities are adjusted to reflect the actual test frequency. - All
,

quantities stated herein between tests were estimated during remedial action to never exceed the

t ,
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frequency specified by the Design Specifications and Remedial Action Inspection Plan; were
. _ .

(Ui proponionally taken throughout production, placement, and/or compaction; and were not taken

all in one given time frame. !
1

I
'1

1

0 All tests and inspections were performed in accordance with the specified requirements.

,

The following data has been provided identifying each contaminated fill material moisture /dcasity .o

1.

test location.

!
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LOWMAN, IDAllO SITE

f]'i MOISTURE / DENSITY TESTING FREQUENCY CHART
%..

CONTAMINATED M ATERIAL FILL

DATE NUMBER OF CUMULATIVE CUMULATIVE CUBIC YARDS COMMENTS
TF5FS QTY FROM CUBIC YARDS PLACED AND
TAKEN TESTS TAKEN PLACED COMPACTED

04/26/91 0 0 150 150 NOT TESTABLE *

05/07/91 2 2,000 810 660 N/A

05/08/91 0 ' 2,000 1,110 300 300 YDS.8 NOT TESTABLE *

05/13/91 4 6,000 3,000 1,890 250 YDS.8 NOT TESTABLE *

05/14/91 2 8,000 4,770 1,770 300 YDS.8 NOT TESTABLE *

05/16/91 6 14,000 8,702 3,932 N/A

05/17/91 2 16,000 9,646 944 N/A
,

05/20/91 4 20,000 11,308 1,662 N/A

5/21/91 4 24,000 14,174 2,866 N/A

05/22/91 5 29,000 17,144 2.970 N/A

/23/91 5 34,000 10,644 3,500 N/A

05/24/91 5 39,000 24,042 3,398 N/A

05/28/91 2 41,000 25,572 1,530 N/A

05/29/91 6 47,000 30,426 4,854 N/A
i

05/31/91 5 52,000 32,516 2,090 N/A !

06/03/91 5 57,000 35,876 3,360 N/A

06/04/91 6 63,000 39,882 4,006 N/A

06/06/91 6 69,000 43,382 3,500 N/A

06/07/91 6 75,000 47,417 4,035 N/A

06/10/91 6 81,000 51,712 4,295 1,150 YDS.5 NOT TESTABLE *

06/11/91 6 87,000 55,102 3,390 N/A
|06/12/91 6 93,000 58,452 3,350 N/A

06/13/91 6 99,000 61,887 3,435 N/A I

g 05/14/91 5 104,000 65,487 3,600 N/A

m__ _ _ _,
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1.OWMAN CONTAMINATED RLL COffrINUED I

|

DATE NUMBER CUMULATIVE CUMULATIVE CUBIC YARDS COMMENTS
OF TESTS QTY. FROM CUBIC YARDS PLACED AND/OR
TAKEN TESTS TAKEN PLACED COMPACTED

06/17/91 4 108,000 70,042 4,555 4,555 YDS.' NOT
TESTABLE *

06/18/91 2 110,000 75,510 5,468 5,468 YDS.' NOT
TESTABLE *

06/19/91 6 116,000 80,228 4,718 N/A,

06/20/91 6 122,000 86,165 5,937 1,800 YDS.' NOT
TESTABLE *

06/21/91 6
-

128,000 89,074 2,909 N/A

06/24/91 6 134,000 90,856 1,782 N/A

06/25/91 6 140,000 92,397 1,541 N/A

C6/26/91 4 144,000 95,000 2,603 N/A

07/01/91 3 146,000 98,4?3 3,433 2,200 YDS.8 NOT
TESTABLE *

q p7/02/91 5 151,000 103,218 4,785 1,600' YDS.' NOT
TESTABLE *

07/03/91 6 157,000 106,377 3,159 1,800 YDS.' NOT
TESTABLE *

07/08/91 5 163,000 108,800 2,423 800 YDS.' NOT
TESTABLE *

07/09/91 4 167,000 112,729 3,929 450 YDS.' NOT
TESTABLE *

07/10/91 4 171,000 115,826 3,097 N/A

07/11/91 4 175,000 118,428 2,602 1,100 YDS.8 NOT
TESTABLE *

07/12/91 3 178,000 87,881 1,833 1,500 YDS.' NOT
TESTABLE *

07/15/91 3 181,000 121,793 1,532 950 YDS.8 NOT
TESTABLE *

07/16/91 2 183,000 89,413 850 N/A

07/17/91 4 187,000 91,646 2,233 N/A

07/18/91 3 190,000 93,407 1,761 N/A

17/19/91 3 193,000 95,312 1,905 N/A

07/22/91 3 196,000 97,586 2,274 N/A

= coawe=no == c=t 2
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LOWM AN CONTAMIN ATED FILL CONTINUED

'

DATE NUMBER CUMULATIVE CUMUI).TIVE CUBIC T ARDS COMMENTS
OF TESTS QTY. FROM CUBIC YARDS PLACED AND/OR

1

TAKEN TESTS TAKEN COMPACTED '

|

07/23/91 3 196,000 98,986 1,400 N/A

07/24/91 0 196,000 100,123 1,137 1,137 YDS.' NOT TESTABLE
.

07/25/91 0 196,000 101,440 1 317 1,317 YDS.' NOT

, TESTABLE *

07/26/91 0 196,000 103,249 1,809 1,809 YDS.8 NOT
TESTABLE *

07/29/91 0 196,000 103,735 486 486 YDS.8 NOT TESTABLE * j

07/30/87 3 199,000 104,215 480 N/A

08/09/91 0 199,000 106,205 1,990 1,990 YDS.' NOT
TESTABLE * I

|08/10/91 0 199,000 108,503 2,298 2,298 YDS.8 NOT
TESTABLE *

08/12/91 0 199,000 114,038 5,535 5,535 YDS.' NOT ,

b TESTABLE * !
d

08/13/91 3 202,000 118,646 4,608 2,100 YDS.' NOT
TESTABLE *

08/14/91 0 202,000 122,312 3,666 3,666 YDS.' NOT |
TESTABLE *

08/15/91 7 209,000 287,000 4,497 N/A |

08/16/91 7 216,000 129,488 2,679 N/A

08/17/91 8 224,000 130,730 1,242 600 YDS.' NOT
TESTABLE *

08/19/91 7 231,000 132,224 1,494 N/A

08/20/91 2 233,000 133,124 900 N/A |

08/21/91 5 238,000 134,330 1,206 N/A

08/22/91 8 245,000 135,338 1,008 N/A

09/03/91 2 247,000 135,338 0 NO PLACEMENT

09/05/91 2 249,000 130,189** O " *

*'
".NOT TESTABLE 5 refers to ' ver-size material in which roller passes of c0.mpaction equipment was observed;o

('hq ,/ LTear-End Survey ?.1_30,189
|

**
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o There were 13 maximum density determination tests performed in accordance with ASTM D-698.

|
With 73 in-place field density tests performed, an average test frequency of the maximum deasity )

|

determination test performed for each 5.6 in-place field density tests. Maximum density . ]
determinations were initiated prior to placement activities.

The primary equipment used for excavation, placement, moisture conditioning and compactiono
,

of the radon barrier material was as follows: Caterpillar 627B scrapers, a Caterpillar 14G

grader, a DresseITD-15C dozer, a Case tractor towing a disk, and a Caterpillar 815C tamping

i
foot roller.

It was required that radon barrier be placed on top of the track-walked finish grades of theo

contam.nated fill mate:ial in a minimum of two lifts, with a maximum loose lift thickness of 12
.

1

inches for a final depth of 1.5 feet.
. .

:
J

[- Continuous monitoring was performed during material placement to ensure that the loose lifto

thickness did not exceed 12 inches, that the compacted lift thickness did not exceed 9 inches, and

that the first lift of radon barrier was spread with a bull dozer as specified.

$$aj [Du}gRidon B&risr[Mitifialysiins(ibntid6sspissallihiictl65Wisje"rfoHHidjd'issri

@N30055hfilh^Ei Sipfyltijne'6fyijihljyihd/6rpsisthissiTutistirissiW&ijls6edj};

The required degree of compaction for the radon barrier material was 95% of the maximum dryo
,

density as determined in accordance with ASTM D-698. The required frequency for verifying
,

compaction was one in-place field density for each 500 cubic yards of radon barrier material

-placed,

wwuun 2
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o Compaction control was accomplished by performing in-place sand cone density tests in

accordance with ASTM D-1556.

o The average percent compaction obtained was 98.4%, which was determined from a total of 73

passing in-place field density tests. 'Ihere were 17,929 cubic yards of radon b'arrier material

placed, which divided by 73 passing tests, equals one in-place field density test performed for ;

each 246 cubic yards of radon barrier material placed. R}fefsIKthfMoistsie\Daii.jliy:Teitliij

FigQiiiRCh'aFisythjyndjf thWIBdtidlij

o There were 5 failing in-place field density tests within 5 different areas of the embankment

perimeter, all of which required rework in order to satisfy the compaction requirements. All

areas known to require rework were reworked, retested, and accepted in accordar:e with the

specified requirements.

.

o Due to rainfall, a portion of the top lift of radon barrier material had to be disced and

recompacted. After this rework was completed, a total of 7 reverification field density tests were
,

performed in those areas which passed all moisture / density requirements.

r

o The required frequency for one-point proctor tests was a minimum of one one-point proctor test

for each 5 in-place field density tests.

o There were 22 one-point proctor tests performed on radon barrie material to ensure that the
:

correct maximum dry density value was utilized when performing in-place field density tests.

:

!
1

I
i
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LOWMANTIDAI_IO SITE
h10lSTU.RE/DENSULTESTING FREQUENCYiCHARI

RADON'BARRIERj

D_AT. E NUMBER CUMULATI.VE_ CUMULATIVE C. UBICWARDS .C._O_Mh_E_NT_S... -

_

TAKEN TESTSTAKEN PLACED COMPACTED

08/28/91 2 1,000 350 350 N/A.-
:

08/29/91 4 3;000 11852 1!502 N/A

08/30/91 6 6,000 3,240 ;1;388 N/A ;

08/31/91 6 9,000 4,410 E170 N/A

09/03/91 2 10,000 4,500 90 N/A

09/05/91 3 l'1;500 5;600 !!100 N/A

09/06/91 8 15,500 8,516 2;916 N/A

09/07/91' 8 19,500 10;100 1!584 N/A

09/10/91 6 22;500 1f,708 T;608 N/N

09/12/91 2 23,500 12,332 624 N/A

09/13/91 6 26 500 14;556 2:224 N/A

09/14/91 7 30,000 16,092 1:536 N/A ,

09/16/91' 7 33;500 17,052 960 N/A

09/17/91 4 35!500 1U40 288 Nln
D9/20/91 2 36;500 17,929 3 N/A N/A.

jg$fidal SiiijQQuadtitflg,929,}dsf
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o . There were 13 maximum density determination tests performed in accordance with ASTM D-698.

i
With 73 in-place field density tests performed, an average test frequency of the maximum density _

!

determination test performed for each 5.6 in-place field density tests. Maximum density '!

determinations were initiated prior to placement activities,

o The primary equipment used for excavation, placement, moisture conditioning and compaction

of the radon barrier material was as follows: Caterpillar 627B scrapers, a Caterpillar 14G
"

grader, a Dresser TD-15C dozer, a Case tractor towing a disk, and a Caterpillar 815C tamping
,

foot roller.

o It was required that radon barrier be placed on top of the track-walked finish grades of the
t

contaminated fill material in a minimum of two lifts, with a maximum loose lift thickness of 12

inches for a final depth of 1.5 feet.

.:

o Continuous monitoring was performed during material placement to ensure that the loose lift

thickness did not exceed 12 inches, that the compacted lift thickness did not exceed 9 inches, and -

that the first lift of radon barrier was spread with a bull dozer as specified. ;

pij@@ipgJad6n;BahieQfatefialjlaysinshyj6ntido6fyisist lispsstionysijsif6thied^td';idsdie
,

niitii6fjjieif sii|5Ktsfjpluble!5f 6fjihissihd/or delstirlsu{ssbst'ancpsysrsjilidsdT

ne required degree of compaction for the radon barrier material was 95% of the maximum dryo

density as determined in accordance with ASTM D-698. The required frequency for verifying
'-

,

compaction was one in-place field density for each 500 cubic yards of radon barrier material
I
"

placed.
i

m= un 2 ;
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o Compaction control was accomplished by performing in-place sand cone density tests in

accordance with ASTM D-1556.

o The average percent compaction obtained was 98.4%, which was determined from a total of 73

passing in-place field density tests. There were 17,929 cubic yards of radon barrier material

placed, which divided by 73 passing tests, equals one in-place field density test performed for

each 246 cubic yards of radon barrier material placed. Rstsislis]hQi61stdre\Denidiffsstliij

[j@j@ y @ tN M y@hJiE6@

o There were 5 failing in-place field density tests within 5 different areas of the embankment

perimeter, all of which required rework in order to sadsfy the compaction requirements. All

areas " .wn to require rework were reworked, retested, and accepted in accordance with the

specified requirements.

.:

o Due to rainfall, a portion of the top lift of radon barrier material had to be disced and

recompacted. After this rework was completed, a total of 7 reverification field density tests were

performed in those areas which passed all moisture / density requirements,

o The required frequency for one-point proctor tests was a minimum of one one-point proctor test

for each 5 in-place field density tests.

o nere were 22 one-point proctor tests performed on radon barrier material to ensure that the

correct maximum dry density value was utilized when performing in-place field density tests.
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LOWMAN,'IDATIO SITE
MOISTURE / DENSITY TESTINO FREQUENCYiCHART {

!

RADON BARRIERi '

DATE NUMBER CUMULATIVE CUMULATIVE COBIC;-YARDS COMMENTS^~'

OF-TESTS 'QTYiFROM '~ CUBIC'YARbS 'PLACED AND
" ' ~ ~ ~

^

'"TAKEN' TESTS TAKEN PLACED'~ DOhfPACTED~ -

1

08/28/91 2 1,000 350 350 N/A,

08/29/91 4 3,000 1;852 11502 N/A

08/30/91 6 6,000 3,240 1,388 N/A

08/31/91 6 9,000 4,410 .1,170 N/A

09/03/91 2 10,000 4;500 90 N/A

09/05/91 3 11,500 5;600 1;100 N/A

09/06/91 8 15,500 8,516 2,916 N/A

09/07/91 8 19,500 10,100 _1,584 N/A

09/10/91 6 22,500 11,708 1,608 N/A

09/12/91 2 23,500 12,332 624 N/A

09/13/91 6 26;500 14,556 2;224 N/A'

09/14/91 7 30,000 16,092 1;536 N/A

09/16/91 7 33'500 17,052 960 N/A,

09/17/91 4 35,500 17,340 288 N/A

09/20/91 2 36;500 17,929 <* N/A N/A

i) (Final Sisvej Qdasti.ti- 17,929 yds?

|
|
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RADON BARRIER

U(..
o The radon barrier material for the Lowman site was obtained from an on-site borrow area. MK-

Environmental Services and Jacobs Engineering had both investigated the source prior to use and

approval.

o The gradation requirement for the in situ radon barrier material was a maximum of 35% retained

~

on the #4 sieve and a minimum of 15% passing the #200 sieve, when tested in accordance with

ASTM D-422. The specifications eliminated the requirement for using the hydrometer to

determine the distribution of particle sizes smaller than the #200 sieve.

o The required frequency for performing gradation tests was a minimum of one test for each 1,000

cubic yards of radon barrier material placed.

p .'.

v
o 'Ihere were 23 passing gradation tests performed on radon barrier material, all of which met the

specified requirements. Considering there were 17,929 cubic yards of radon barrier material

placed, this provides an average test frequency of one gradation test for each 780 cubic yards of

material placed.

o After the radon barrier material had passed the required gradation tests, maximum density

determination tests were performed in accordance with ASTM D-698.

o The required frequency for performing maximum density determinations was, prior to placement, I

and supplemental tests to be conducted for each 10 to 15 in-place field density tests performed

during placement. j

fd"' 4
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o Dere were 13 maximum density determination tests performed in accordance with ASTM D-698.

/] With 73 in-place field density tests performed, an average test frequency of the maximum density

O
determination test performed for each 5.6 in-place field density tests. Maximum density

determinations were initiated prior to placement activities. ,

,

o The primary equipment used for excavation, placement, moisture conditioning and compaction

of the radon barrier material was as follows: Caterpillar 627B scrapers, a Caterpillar 14G

grader, a Dresser TD-15C dozer, a Case tractor towing a disk, and a Caterpillar 815C tamping >

. foot roller.

o It was required that radon barrier be placed on top of the track-walked fmish grades of the

contaminated fill material in a minimum of two lifts, with a maximum loose lift thickness of 12 ,

inches for a final depth of 1.5 feet.

,

o Continuous monitoring was performed during material placement to ensure that the loose lift :
i

thickness did not exceed 12 inches, that the compacted lift thickness did not exceed 9 inches, and

that the first lift of radon barrier was spread with a bull dozer as specified. -

,

|

0 -During Radon Barrier Material placement, contiuous visual inspection was performed to ensure

that not more than 5% by volume of organics and/or deleterious substances were placed.
'

,

The required degree of compaction for the radon barrier material was 95% of the maximum dryo

density as determined in accordance with ASTM D498. - The required frequency for verifying
.

I

compaction was one in-place field density for each 500 cubic yards of radon. barrier material

placed. ]

bv -- 2 ,
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o Compaction control was accomplished by performing in-place sand cone den'ity tests inc

accordance with ASTM D-1556.

o The average percent compaction obtained was 98.4%, which was determined from a total of 73

passing in-place field density tests. There were 17,929 cubic yards of radon barrier material

placed, which divided by 73 passing tests, equals one in-place field density test performed for

each 246 cubic yards of radon barrier material placed. Reference the Moisture \ Density Testing

Frequency Charts at the end of this section.

o There were 5 failing in-place field density tests within 5 different areas of the embankment

perimeter, all of which required rework in order to satisfy the compaction requirements. All

areas known to require rework were reworked, retested, and accepted in accordance with the

specified requirements.
*

.
.

o Due to rainfall, a portion of the top lift of radon barrier material had to be disced and

recompacted. After this rework was completed, a total of 7 reverification field density tests were

performed in those areas which passed all moisture / density requirements.
'

o The required frequency for one-point proctor tests was a minimum of one one-point proctor test

for each 5 in-place field density tests.

o There were 22 one-point proctor tests performed on radon barrier material to ensure that the

correct maximum dry density value was utilized when performing in-place field density tests,

wwuw uva 3
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Considering that there were 73 passing in-place field density tests performed, an average test

f frequency of one one-point proctor test for each 3.3 in-place field density tests performed,
d

o - Moisture content control was accomplished by performing in-place moisture tests in accordance

with ASTM D-4643 and D-2216.

o Prior to placement, the radon barrier material was required to be moisture conditioned; and the
'

moisture content was required to be maintained above optimum moisture, as determined by

ASTM D-698, for a minimum of two (2) hours.

o There were a total of 16 moisture content tests taken to ensure that the moisture content of the

radon barrier material was above optimum moisture content 2 hours prior to placement.

I o During compaction, the radon barrier was required to have a moisture content between optimum

to plus three percent of optimum moisture, as determined by ASTM D-698.

o There were 73 passing moisture density tests performed on the radon barrier which met the

specified moisture and density requirements. From these 73 tests, the average moisture content

was 12.8%, with a high of 14.1% and a low of II. 7%. The' optimum moisture content used

ranged from a high of 12.7% to a low of 11.7%.

o The moisture content of the preceding in-place radon barrier lifts, with the exception of the top .

2 inches, was required to be maintained at not less than minus one percent of optimum moisture

content, as determined by ASTM D-698, until the succeeding radon barrier lift or bedding layer

was placed.

ww m nen 4
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I
o *Ihere were 51 moisture content tests performed on preceding lifts of radon barrier material, all

|

h of which met the specified requirements.d

One oven-dried moisture test was required for every ten microwave moisture tests performed.o
|

!

From 114 microwave moisture tests performed 28 oven 4ried moisture comparisons were -o

performed, providing an average test frequency of one oven dried moisture test for every 4.1
]

microwave oven moisture tests performed.

The radon barrier finish grade was verified to have been bladed to a uniform smooth grade ando

track-walked perpendicular to the slope of the disposal cell with a Caterpillar D-6 dozer or a
,

contractor-approved equivalent prior to the placement of the bedding material.

A
In addition to the testing frequency requirements, a minimum of one gradation test was perIormedIQ o

each day whenever more than 150 cubic yards of material were placed. A minimum of two in-

place moisture / density tests were performed each day whenever more than 150 cubic yards of I

material were placed. Sand cone density test sand was calibrated twice a day and at the

beginning of each new bag of sand,

o All measuring and testing equipment used during the course of remedial action was calibrated
,

against equipment having a known valid relationship to NIST or other nationally recognized

standards Calibrated testing equipment included scales, proctor molds / hammers, sand cones,

NIST-traceable test weights, and calipers,

to w e m m 5
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o The test frequencies stated herein were derived from the total quantity referenced, divided by the

i-!O total number of tests taken for that quantity. It should be noted that during remedial action,
'V

material quantities are not continually surveyed during production, placement, and/or compaction

but rather surveyed at various milestones (e.g., completion of first lift, for pay quantities, to

verify survey coordinates). Therefore, daily material quantities are estimated by load counts or

conveyor belt rates until final or partial surveys are obtained. Once survey quantities are

obtained, the estimated material quantities are adjusted to reflect the actual test frequency. ' All .

quantities stated herein between tests were estimated during remedial action to never exceed the

frequency specified by the Design Specifications and Remedial Action Inspection Plan; were

proportionally taken throughout production, placement, and/or cor , action, and were not taken

all in one given time frame,

o With various design slopes associated with the cell, and staggered lift placements, it is feasible

h to test each lift and, thereby, have certain horizontal elevations void of in-place field density and
~

w

moisture tests.

o All tests and inspections were performed in accordance with the specified requirements.

i

o The following data identifies each radon barrier material test location: (NOTE: The seven (7)

reverification moisture / density test plots are the last plots shown in this section.)

-
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- LOWMAN, IDA110 SITE

MOISTURE / DENSITY TESTING FREQUENCY CHART

RADON B ARRIER

4

DATE NUMBER CUMULATIVE CUMULATIVE CUBIC YARDS COMMENTS !
; OF TESTS QTY, FROM CUBIC YARDS PLACED AND |

'TAKEN TESTS TAKEN PLACED COMPACTED )
'-

08/28/91 2 1,000 350 350 N/A j-

08/29/91 4 3,000 1,852 1,502 N/A

i- 08/30/91 6 6,000 3,240 1,388 N/A

08/31/91 6 9,000 4,410 1,170 N/A
1

09/03/91 2 10,000 4,500 90 N/A
'

09/05/91 3 11,500 5,600 1,100 N/A
r

09/06/91 8 15,500 8,516 2,916 N/A

09/07/91 8 19,500 10,100 1,584 N/A.

09/10/91 6 22,500 11,708 1,608 N/A

09/12/91 2 23,500 12,332 624 N/A

09/13/91 6 26,500 14,556 2,224 N/A

09/14/91 7 30,000 16,092 1,536 N/A i

;

09/16/91 7 33,500 17,052 960 N/A

09/17/91 4 35,500 17,340 288 N/A

09/20/91 2 36,500 17,929 * N/A N/A

Final Survey Quantity - 17,929 yds.'*
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Areas to the north of the windblown area also had supplemental standards applied to them. This was

done because the areas in question were heavily forested with trees and underbrush and were also

inaccessible to standard excavation equipment. Supplemental standards were applied in this arc, to

prevent excessive environmental harm resulting from the removal of the residual radioactive material.

Th(disposal' cell |disigri'capacitfyas^resched|pri6r^t6|placenisnf|)f all|6f|th636iitsniidat6dtriateilais]

An;additio;6alf24,500'cublijards of;6ontamlhated material:was|ptsesdfinisnfbxpansich tiencidocstsd

slohs th[n6rttisidiof the disp 6 sal cellJCohtaminated nuterials|wiripladed in|th~ trench in liftsy Usi6g 'e

this histhod of'pladement|piodtices;c66sistent radionsclidisoncb6trsti6hsyithjn'anyindividtial lafeidus

tolthe]prosessir[of the;36111du ing;pisc6 menti! Soil.; samples seri;collbetedifr6m;on6.locition|ofith.e

expahsi6n|srsifst depth';intervsls'of tw6 feet.J Each sampleiss c5rnp6 Sited;bver fwo Viitidal|feetgAll

sample results;in the~ top 10 feet'of the. contaminated material were bslow;20 pCf/gJThe'sellismansti6n

saniplefdsta;for|the expansion'afea'is presented in; Table.H.1, .

Tabli]I.1;

Csli Exphns'jh Samnis Data

Depth of Sa'mtils Feht;: j. 1 Ra226 concentration (ocia

0$2f" _ m _ ;. , J _ Omm 15.0m

21.fl ~ ' _ _
,'
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.
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Areas to the north of the windblown area also had supplemental standards applied to them. This was
o

done because the areas in question were heavily forested with trees and underbrush and were also

inaccessible to standard excavation equipment. . Supplemental standards were applied in this area to

'

prevent excessive environmental harm resulting from the removal of the residual radioactive material.

The disposal cell design capacity was reached prior to placement of all of the contaminated materials.

An additional 24,500 cuhic yards of contaminated material was placed in an expansion trench located

along the north side of the disposal cell. Contaminated materials were placed in the trench in lifts. Using

this method of placement produces consistent radionuclide concentrations within any individuallayer due

to the processing of the soil during placement. Soil samples were collected from one location of the

expansion area at depth intervals of two feet. Each sample was composited over two vertical feet. All

sample results in the top 10 feet of the contaminated material were below 20 pCi/g. The cell emanation

sample data for the expansion area is presented in Table H.l.

Table H.l.

Cell Expansion Samnie Data

!
Depth of Sample Feet Ra226 Concentration (nCi/c)

0-2 5.0

2-4 7.1

4-6 4.3

6-8 8.2

8 - 10 18.7

J _ ,m 2
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During the course of monitor well and piezometer abandonments, the site was performing well -

abandonment activities in accordence with Preconstruction Design Specification "02090 Well

Abandonment, Revision B". Attached for review is a copy of the Well Abandonment

Specification that was used at that time.
.
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* SECTION 02090
>;'p .

V WELL ABANDONMENT

PART 1 - GENERAL

1.1 SCOPE

A. This specification Section describes the requirements for
abandonment of existing wells by sealing.

B. All known' wells to be abandoned are listed in Table
02090-1, and their approximate locations are shown on the
Subcontract Drawings. All other wells shall be protected,
unless otherwise directed by the Contractor.

1.2 RELATED WORK

Section 02050 - Demolition

1.3 APPLICABLE PUBLICATIONS

Q)
t'

A. The Publications listed below form a part of this S'peci-
fication to the extent referenced. The . Publications are
referred to in the text by the basic designation only:

1. Environmental Protection Agency (EPA): Manual of

Water Well Construction Practices, EPA-570/9-75-001.

2 American Society for Testing and Materials (ASTM):
C150-86 Standard Specification for Portland Cement.

3. Idaho Water Commission: Permanent Rules, Water Well
Drillers; Idaho Administrative Code,. applicable
Sections.

1.4 SITE CONDITIONS

Subcontract Drawings show all known wells on _and in the
vicinity of the site and work areas. Wells not designated
to be abandoned shall be protected to prevent damage or-
contamination with -foreign _ substances - during construction.
Such wells, if damaged, shall be reconstructed by the

Subcontractor at no cost to the Contractor.
I

Document No. 3885-LOW-S-01-00268-01
Issued for Review-Revision B j)

Well Abandonn.ent 7797S .li

LOW 02090 - 1 080390
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TABLE 02090-1
,m

'! .

WELLS TO BE ABANDONED

Bore- Casing
Depth hole Dia. & Casing Screen Approximate

Well* of Well Dia. Type Depth Interval Coordinates

No. (feet) (in) (in) (ft) (feet) North East

022 70.0 6.5 2.0 PVC 66.8 11,200 11,010

023 56.5 6.5 2.0 PVC 51.0 11,035 10,920

024 60.0 - 6.5 2.0 PVC 27.7 10,670 10,765

025 67.5 6.5 2.0 PVC 35.9 10,520 11,145

026 68.0 6.5 2.0 PVC 34.4 10,640 10,960

027 80.0 6.5 2.0 PVC 58.0 10,780 11,090

* These wells are piezometers set in exploratory boreholes.

1.5 QUALITY CONTROL "

t
Well abandonment operations shall be performed by a well
drilling contractor licensed by the State of Idaho.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cement used for sealing mixtures shall meet the require-
ments of A STM C150 " Standard Specification for Portland
Cement," type V (high sulfate resistance).

B. Cement grout shall be composed of one sack of Portland
Cement (94 pounds), with 3 to 5 percent, by weight, of
commercially processed sodium bentonite, to .not more than
6 gallons of potable water in order to achieve a weight of
not less than 15 pounds per gallon. The weight of the
neat cement shall be sufficient to prevent flow of water
into the well from any aquifer penetrated. Calcium chlo-
ride may be added to a Portland cement grout to accelerate-
the set, but it shall not exceed two (2) pounds per sack
of dry cement.

f'(
Document No. 3885-LOW-S-01-00268-01

Issued for Review-Revision B
Well Abandonment 77975 t
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PART 3 - EXECUTION
'4
V 3.1 GENERAL

All wells to be abandoned shall be sealed in a manner that
is compatible with the well design and so as not to act as
a conduit for future contamination of groundwater. De--

tailed well sealing criteria are outlined in the ' Environ-
mental Protection Agency (EPA) Manual of Water Well Con-
struction Practices, EPA-570/9-75-001, Article 56, pages.
133-142. The basic premise of the EPA criteria is to seal
abandoned wells and to restore, as much as possible, the
geohydrologic regime in existence before the well was con--
structed. .Therefore, all wells shall.be sealed.in such a
manner that they will not act as'a conduit for fluids to
flow from the specific strata in which they were ori-
ginally encountered.

3.2 LOCATING WELLS

A. All wells to be abandoned shall be located in the fieldand sealed by the Subcontractor prior to the beginning of
stripping, grading or other surface-disturbing activities
that will hinder the detection and sealing of wells. If

any well cannot be located after a reasonable search, the
Subcontractor shall, prior to the commencement of the well
sealing operations, submit to the Contractor a written

(a) report documenting the well number, the areas covered- andf

the effort spent in the search."

B. Upon discovery of any unknown wells during the earthwork
operations, the Subcontractor shall give the Site Manager
immediate verbal notice followed 'y written confirmation-

within 24 hours.

3.3 WELL SEALING PROCEDURES
i

A. The Subcontractor shall check each well to be sealed for |

obstructions that may interf ere .with the sealing operation |

and shall remove any such obstructions and notify the

Contractor prior to starting filling operations, q

B. In order . to seal the well properly it is preferable to
remove the well casings by method. approved by the

Contractor as outlined in Article 56 of the EPA Manual-of
Water Well Construction Practices. Upon removal, if - the
casings or the materials are . f ound to be contaminated, q

they shall be decontaminated as required by the j

Contractor, or disposed of in the tailings embankment as .!

specified in Section 02050_. If casing removal is not- ,

H

I

.R |
'O ,

1
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feasible, the casing shall be perforated, ripped or |

*b otherwise disintegrated by methods outlined in Article 56 1

C of the EPA Manual, to ensure grouting of the entire
annular space between the casing and the borehole.

C. The approved methods for the placement of a grout seal
shall be as follows:

1. In wells where casing is removed, the cement grout
shall be introduced at the bottom of the well or

interval to be sealed (or filled) and placed
progressively upward to the top of the well. The
grout shall be placed by the use of grout pipe, drop
pipe,,tremie, cement bucket or dump bailer, in such a
way as to avoid segregation or dilution of the sealing
materials. Dumping grout material from the top of the
well will not be permitted.

2. In wells where casing is not removed, the calculated >

amount of neat cement g rout. required to fill the well
interval plus the annular space outside the lining
shall be placed within the space to be cemented. The
cement shall be introduced into the well through a
tremie pipe placed to the bottom of the well. The
cement shall be introduced to fill both the inside'of
the pipe and any voids around the outside of the

g pipe. The well shall be cemented all the way ,up to
ground surface.i

3.4 DESIGN OF ABANDONED WELLS -!

For all wells to be sealed, existing casings and cement
grout seals shall be removed to a minimum depth of 2 feet i

!below the' existing grade surface, or as required by the
Contractor. Grouting shall extend from the bottom of the
hole to 2 feet below the existing grade. The interval
from the top of the grout .t o the existing grade surface
shall be filled with a mixture of uncontaminated fine-
grained (ML or CL) soil and a minimum of 25 percent by
weight of commercially processed sodium -bentonite and
shall be hand-tamped, as required. A sketch. of this well
abandonment design is shown in Figure 02090-1,

1

3.5 NOTIFICATIONS
1

A. In addition to the- notifications that may be required as
described above in Article . 3. 2, the Subcontractor shall
provide the following notification of the- well sealing ]
operation:

k./ l

!
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1. The Subcontractor shall notify the Contractor at least

(~N one week prior to commencement of well sealing opera-
) tions.i

,

2. Upon completion of well sealings, the Subcontractor
shall submit a Plugging Report for each abandoned well
to the State of Idaho. These reports shall be filed '

on the applicable State form and within the time per-
iod required by the Idaho Administrative Code. A copy
of the reports shall be submitted to the Contractor.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT

Measurement for payment for well abandonment will be by
the linear feet of wells sealed. The measurement will be

'

from bottom of well to the top of seal.

4.2 PAYMENT

Payment for well abandonment will be by the unit price per
g~ linear foot quoted therefor in the Bid Schedule. The
t price quoted shall include full compensation for furn'ish-

ing all materials, equipment, tools, accessories, inciden-
tals, labor, and for performing the work specified in this
section including decontamination and disposal of mate-
rials and equipment.

END OF SECTION 02090

1

i
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LOFhiANDDAH.O SITE

ENVIRONMENTAC DUST CONTROIJUSED"ON THE TAILINGS EMBANKMENT
TABULATIONS l

DATE HOURS LOADS /HR' # LOADS GAL / LOAD TOTAL /OAU XCCUM/OAU

05/21/91' O.25 4 1| 3.,500 3,$.00 3;$00

05/22/91 0.25 4 1 3,500 3,500 7,000

05/23/91 0:50 4 2 3,500 7,000 14;000

05/24/91 0:50 4 2 3;500 7;D00 21:;000

06/07/91' O.50 4 2 3;500 7,000 28,000

06111/91 0:50 4 2 3,500 7;000 35;000

06/12/91 0.$0 4 2 3,500 7,000 42;000

06/13/91 0.$0 4 2 3'500 7,000 '49;000, .

06/14/91 0.75 4 3 3,500 10,500 $9;500

06/17/91: 000 4 4 3,500 )4,000 73;500

06/18/91 E00 4 4 3,500 14,000 87,500

06/19/91 :1.;00 4 4 3,500 14;000 101:500

06/20/91 1.00 4 4 3,500 ;14;000 115,500

06/21/91 E00 4 4 3,500 14;000 129,500

06/25/91 0.50 4 2 3;500 7,000 136;500
_

07/10/91| E00 4 4 3,500 14,000 150,500

07/11/91 E00 4 4 3,500 14;000 164;500

07/12/91 E00 4 4 3,500 14,000 178;500

07/15/91 E00 4 4 3,500 14,000 192;500

07/18/91 0.50 4 2 3000 7,000 199;500

07/22/91 f.00 4 4 3;500 l'4;000 213;500

07/30/91 E00 4 4 3;500 14;000 227;500-

07/31/91 E00 4 4 3;500 14;000 241;500

08/01/91 0 00 4 4 3~,500 14,000 255,500

08/02/91 LOO 4 4 3,500 14,000 269,500

wwww mer wtumu 1



_ _

LOWM AN DUST TABULATION CONTINUED

_

DATE HOURS LOADS /HR # LOADS GAULOAD TOTADGAL ACCUM/GA13

08/03/91 T.50 4 6 3;500 21:000 290,500

08/05/91 3,00 4 4 3;500 l'4',000 304:5_00

08/12/91' LOO 4 4 3;500 14',000 318;500

08/14/91 (1'.00 4 4 3;500 ;14;000 332,500

08/19191 E50 4 6 3,500 21;000 353;500

08/20/91 l'50 4 6 3,500 2f,000 374,500.

08/21/91 LOO 4 4 3;500 14;000 388,500

08/22/91 2,00 4 8 3,500 28,000 416:500

08/30/91 0:50 4 2 3,500 7,000 423,500

08/31/91 0:50 4 2 3;500 7,000 430,500

09/03/91 1;00 4 4 3;500 14,000 444,500

09/04/91 0.50 4 2 3,500 i 7,000 451,500

09/05/91 1,00 4 4 3,500 14;000 465,5U0

09/06/91 1.00 4 4 3,500 14;000 *479,500

$1 [T6til Gall 6hs.bf Witsr Used3479400

i

|

I

towum mwr naturum 2



LOWMAN, IDAHO SITEm
D'} lENVIRONMENTAL DUST CONTROL USED ON THE TAILINGS EMBANKMENT

TABULATIONS

DATE HOURS LOADS /HR # LOADS GAL / LOAD TOTAL / GAL ACCUM! GAL

05/21/91 0.25 4 1 3,500 3,500 3,500

05/22/91 0.25 4 1 3,500 3,500 7,000

05/23/91 0.50 4 2 3,500 7,000 14,000

05/24/91 0.50 4 2 3,500 7,000 21,000

06/07/91 0.50 4 2 3,500 7,000 28,000

06/11/91 0.50 4 2 3,500 7,000 35,000

06/12/91 0.50 4 2 3,500 7,000 42,000

06/13/91 0.50 4 2 3,500 7,000 49,000

06/14/91 0.75 4 3 3,500 10,500 59,500

06/17/91 1.00 4 4 3,500 14,000 73,500

06/18/91 1.00 4 4 3,500 14,000 87,500

06/19/91 1.00 4 4 3,500 14,000 101,50d

06/20/91 1.00 4 4 3,500 14,000 115,500

06/21/91 1.00 4 4 3,500 14,000 129,500

06/25/91 0.50 4 2 3,500 7,000 136,500

07/10/91 1.00 4 4 3,500 14,000 150,500

07/11/91 1.00 4 4 3,500 14,000 164,500

07/12/91 1.00 4 4 3,500 14,000 178,500

07/15/91 1.00 4 4 3,500 14,000 192,500

07/18/91 0.50 4 2 3,500 7,000 199,500
'

07/22/91 1.00 4 4 3,500 14,000 213,500

07/30/91 1.00 4 4 3,500 14,000 227,500

07/31/91 1.00 4 4 3,500 14,000 241,500

08/01/91 1.00 4 4 3,500 14,000 255,500

08/02/91 1.00 4 4 3,500 14,000 269,500

O www ast usuurm 1
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LOWMAN DUST TABULATION CONTINUED

DATE HOURS LOADS /HR # LOADS GAL / LOAD TOTAL / GAL ACCUM/ GAL '

08/03/91 1.50 4 6 3,500 21,000 290,500
*

08/05/91 1.00 .4 4 3,500 14,000 304,500

08/12/91 1.00 4 4 3,500 14,000 318,500' .!
08/14/91 1.00 4 4 3,500 14,000 . 332,500

,

' 08/19/91 1.50 4 6 3,500 21,000 "353,500< +

08/20/91 1.50 4 6 3,500 21,000 374,500

08/21/91 1.00 4 4 3,500 14,000 388,500 4

08/22/91 2.00 4 8 3,500 .28,000 416,500

08/30/91 0.50 4 2 3,500 7,000 423,500

08/31/91 0.50 4 2 3,500 7,000 430,500
4

09/03/91 1.00 4 4 3,500 14,000 444,500

09/04/91 0.50 4 2 3,500 7,000 451,500

09/05/91 1.00 4 4 3,500 -14,000 465,50'0

09/06/91 1.00 4 4 3,500 14,000 *479,500

Total Gallons of Water Used - 479,500*
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APPENDIX J

Verification Measurements

This appendix contains radiological verification data and supporting quality control data for the Lowman

Idaho site. This data indicates that soil measurements following remedial action at the Lowman site have

met the 5 and 15 pCilg above background Ra* standards established by the EPA in Title 40 of the Code

of Federal Regulations (CFR), Part 192. The 5 pCilg standard is based on a 100 square meter area
'

averaged over the first 15 centimeters of soil. The 15 pCi/g standard is based on a 100 square meter area

average over 15 centimeter thick layers of soil more than 15 centimeters below the surface. Thorium-232

standards similar to the "Ra standards of 5 and 15 pCi/g above background were established in the

Lowman Health Physics Monitoring plan. This appendix also contains soil verification data indicating

H" concentrations along with the Ra" concentrations, after 1000 years of decay, will not exceed the

5 and 15 pCi/g standards for Ra". Supplemental standards were applied to some locations ir6dddidje

disp 6 sal 31iR ni6;itl yitlii(th|eTfofinei eo~rikir&btioif she boiiddif| based on the requirements in 40 CFR-

192, the criteria in the Lowman remedial action plan (RAP), and RAP Modification PID #12-5S-09.

T(in'ie6t rsdsational d@is[tife 061f|poisntial uh6?anticipaied f6f[thsissppiissietilal?itahdirdfaisas.i
s

Speemes-regarding $c applicatica of $c n:pplernen:a! s:andards are provided in Appendix K.

Along with the verification data in this appendix, there are three site-specific verification grid drawings.

The soil samples in the accompanying soil verification data table correspond to the grid identification |

from the associated drawings. Some portions of the areas did not require excavation, or supplemental

standards were applied. The excavation plan is provided with the site verification drawings.

Radon flux measurements were performed on the disposal cell after the final layers of radon barrier were

in place as required by the National Emissions Standards for Hazardous Air Pollutants (NESHAP)

wwu msu 1



Radiological soil analyses performance criteria are specified in the Lowman RAP. The Lowman

RAP requirement of i 30% error limits at the 95% confidence level was met with the opposed .

crystal soil analysis systems (OCS) utilized on the Lowman site. Error limits were empirically

determined, utilizing reference material counts (5.12 pCilg "Ra and 10.2 pCi/g m2Th), routinely

during the verification process. The background "Ra concentration, as presented in the Lowman

Final RAP, is 1.2 pCilg. Minimum detectable activity for the Lowman OCS systems was 1.2-

pCi/g for "Ra and 1.0 pCi/g for m2Th. Two OCS systems were utilized at the Lowman site.

P;ots of the 5.12 pCilg *Ra reference standard data are presented in Figures J.3 and J.4. Plots

of the 10.2 pCi/g "% reference standard data are presented in Figures J.5 and J.6. Summaries

of all the reference data are presented in Table J.3 (*Ra) and Table J.4 ("2Th).

Thefinsl|R.%P presented thsjtandaids fdr|clEamip;6f Uranium jo:19 pCilg|in the topjl5Xis asd

30)Cilgjh;|siibssqUent|15|Em layers [htebhanical|pr6cessingyas'theich!f|typof pr6Essiused

(;thDgwmanTsite;[.(Geiierally[ chemicalj processing Js[reqitired|i6|pr6ddde;uraniudijctivitiesj

SaMpleMalyiisifor [hYadishi;|snd yadiuidJatiths Lbwman]sitsjindidatedJftha@ hey)yefe]]n

Muilibriunif of(s' anluni;Wradiumt [Simplsisn~alysiff6tjuradism @asi notidondset.ed"onr

yerl.ficatioif samples at the L6Wnian . site?;thereb[elimin'atigsnjustified analytical 40sts;

Reference material was supplied to MK-F/CWMFES by the Technical Measurements Center

(TMC) in Grand Junction, Colorado. Analysis of the TMC standards can be found in report #

GJ/TMC-10/83 UC-70A.

The sample collected from grid A-13-07 was inadvertently destroyed prior to an equilibrated OCS

count. This grid, which is under the tailings pile and radon barrier material, meets EPA criteria

i.owum u n 3
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for greater than 15 centimeter soil sample. This assumption is based on a project value derived
'

;

from a site-specific correction of the unequilibrated value. j
-|

(Unequilibrated value)(Site Correction Factor) = Cal. Equilibrated Value

-(3.6)(2.0) = 7.1 pCi/g

Radon flux measurements were performed using in-situ charcoal canisters placed at 100 regularly : j
l

spaced locations on the completed radon barrier of the disposal cell for a prescribed length of

time. The canisters were then taken to the on-site lab, and analyzed on an OCS gamma ,

spectrometer that was previously calibrated using known charcoal standards within established
,

95% confidence levels.

,

2. Remedial Action Plan Modifications .

The Lowman site approved RAP UMTRA-DOE /AL 050512.0000, September 1991, allows

supplemental standards to be applied to approximately 9.1 acres. This area immediately adjacent

to the site provides protection of Clear Creek riparian habitat and prevents destruction of existing

vegetation on the steeply sloped areas around the disposal cell.

The RAP Modification PID #12-S-09 added an . area approximately 0.5 acre to the RAP

supplemental standards areas. This area west of the cell is characterized by a steep slope with

large trees and thick vegetation. The toe of the slope discharges directly into Clear Creek.

Remediation of the excluded area would have required destruction of the soil-supporting

vegetation, leaving a bare, mostly rock slope which would have contributed to Clear Creek -

www uu 4
i
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turbidity. Use of standard excavation equipment would have been precluded, necessitating the

use of hand tools. This requirement presented a risk of injury to workers in addition to

irreparable damage to the environment. Estimated volumes of contaminated material, area,

supix>rting documentation and average "Ra concentrations are contained in Appendix K PID]lb

SM-

3. Quality Control of Radiological Measurements

The quality control program for radiological measurements complies with the criteria set forth

in the UMTRA Project Quality Assurance Plan, the RAC Quality Assurance Procedures, and

DOE Order 5700.6B.

The QA/QC program for SRa radiological measurements requires 4% of all' soil verification

samples to be re-analyzed by an off-site independent laboratory. Ten percent of all verification

22:samples were required to be analyzed on-site for Th and 4% of these samples to be reanalyzed

at an off-site independent laboratory. This service was performed by Barringer Laboratories,

Golden, Colorado for the Lowman site. Barringer Laboratories is certified by EPA Region VIII

to perform radiochemical analysis. Each analytical report received from Barringer Laboratories

is accompanied by a quality control data sheet which specifies lower limits of detection. Also

included are duplicate sample results (10%), and results for. quality control standards (5%),

including the Barringer result, certified result, acceptable target range and relative deviation from

the known value (acceptable deviation i 5%). All original Barringer reports for soil analyses

are available in DOE-archived records. Tables in J.5A and J.5B summarize this data.

wwm un 5
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n APPENDIX J
'

'

Verification Measurements

This appendix contains radiological verification data and supporting quality control data for the Lowman

Idaho site. This data indicates that soil measurements following remedial action at th: Lowman site have

met the 5 and 15 pCi/g above background Ra* standards established by the EPA in Title 40 of the Code

of Federal Regulations (CFR), Part 192. The 5 pCi/g standard is based on a 100 square meter area

averaged over the first 15 centimetere of soil. The 15 pCi/g standard is based on a 100 square meter area

average over 15 centimeter thick layers of soil more than 15 cea imeters below the surface. Thorium-232

standards similar to the "Ra standards of 5 and 15 pCi/g above background were established in the

Lowman Health Physics Monitoring plan. This appendix also contains soil verification data indicating

Th* concentrations along with the Ra* concentrations, after 1000 years of decay, will not exceed the

5 and 15 pCi/g standards for Ra* Supplemental standards were applied to some locations around the

O) disposal site, mostly within the former construction site boundry, based on the requirements in 4b CFR(.

192, the criteria in the Lowman remedial action plan (RAP), and RAP Modification PID #12-S-09.

Transient recreational use is the only potential use anticipated for the supplemental standards areas.

Along with the verification data in this appendix, there are three site-specific verification grid drawings.

The soil samples in the accompanying soil verification data table correspond to the grid identification

from the associated drawings. Some portions of the areas did not require excavation, or supplemental

standards were applied. The excavation plan is provided with the site verification drawings.

Radon flux measurements were performed on the disposal cell after the final layers of radon barrier were

in place as required by the National Emissions Standards for Hazardous Air Pollutants (NESHAP)

A-
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.
- regulations promulgated in 40 CFR 61,' Subpart T. Data presented in this' appendix indicates the

, e=
V NESHAP requirement ofless than an annual average release rate of 20 pCi/m'-s radon emission have ;

been met.

A. Soil Verification

1. Radiological Verification Measurement Methods

Approved procedures for soil measurements on the Lowman site are included in this section.

RAC Health Physics Procedure RAC-015 provides the basis of the verification measurement and

sampling methodology. Figure J.1 is a plot of all soil verification Ra* data versus random

sample number. Table J.1 presents an average of all "Ra results. Table J.2 presents an average

of all 232Th results.
.

.

,

Four percent of the Lowman verification samples were analyzed for Th" by Barringer

Laboratories. No areas were found to contain soils contaminated with 2"Th in the absence of

Ra" contamination. Additional samples were collected in suspect areas, (raffinate ponds, etc.),

2 2and analyzed for "Th. These results supported the conclusion that "Th was not present in the

absence of excess ras.

The Radiologic Characterization of the Lowman site showed 2"Th to be present in contaminated
,

materials in elevated concentrations. The Lowman Health Physics Monitoring Plan states that

ten percent of all verification grids will be analyzed for 2 nth. Four percent of these samples
.

were then sent to Barringer Laboratories for 232Th analysis.

imum uva 2
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Radiological soil analyses performance criteria are specified in the Lowman RAP. .The Lowman
p

RAP requirement of i 30% error limits at the 95% confidence level was met with the opposed

crystal soil analysis systems (OCS) utilized on the Lowman site. Error limits were empirically

determined, utilizing reference material counts (5.12 pCi/g "Ra and 10.2 pCi/g "?rh), routinely -

during the verification process. The background "Ra concentration, as presented in the Lowman

Final RAP, is 1.2 pCi/g. Minimum detectable activity for the Lowman OCS systems was 1.2

pCi/g for "Ra and 1.0 pCi/g for n2Th. Two OCS systems were utilized at the Lowman site.

Plots of the 5.12 pCi/g "Ra reference standard data are presented in Figures J.3 and J.4. Plots

of the 10.2 pCi/g "'Th reference standard data are presented in Figures J.5 and J.6. Summaries

of all the reference data are presented in Table J.3 ("Ra) and Table J.4 ("2Th).

The Final RAP presented the standards for cleanup of Uranium to 10 pCi/g in the top 15 cm and

30 pCi/g in subsequent 15 cm layers. Mechanical processing was the only type of process used -
,

at the Lowman site. Generally, chemical processing is required to produce uranium activities.

Sample analysis for uranium and radium at the Lowman site indicated that they were in

equilibrium of uranium and radium. Sample analysis for uranium was not conducted on

verification samples at the Lowman site, thereby eliminating unjustified analytical costs.

Reference material was supplied to MK-F/CWMFES by the Technical Measurements Center

(TMC) in Grand Junction, Colorado. Analysis of the TMC standards can be found in report #

GJfrMC-10/83 UC-70A.

The sample collected from grid A-13-07 was inadvertently destroyed prior to an equilibrated OCS

- count. This grid, which is under the tailings pile and radon barrier material, meets EPA criteria

*v __ 3
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for greater than 15 centimeter soil sample. This assumption is based on a project value derived,w
.I i

from a site-specific correction of the unequilibrated value.

(Unequilibrated value)(Site Correction Factor) = Cal. Equilibrated Value

(3.6)(2.0) = 7.1 pCi/g

Radon flux measurements were performed using in-situ charcoal canisters placed at 100 regularly

spaced locations on the completed radon barrier of the disposal cell for a prescribed length of

time. The canisters were then taken to the on-sit: lab, and analyzed on an OCS gamma

spectrometer that was previously calibrated using known charcoal standards within established

95% confidence levels.

2. Remedial Action Plan Modifications -

%./

The Lowman site approved RAP UMTRA-DOE /AL 050512.0000, September 1991, allows

supplemental standards to be applied to approximately 9.1 acres. This area immediately adjacent

to the site provides protection of Clear Creek riparian habitat and prevents destruction of existing .

vegetation on the steeply sloped areas around the disposal cell.

The RAP Modification PID #12-S-09 added an area approximately 0.5 acre to the RAP

supplemental standards areas. This area west of the cell is characterizeo by a steep slope with

large trees and thick vegetation. The toe of the slope discharges directly into Clear Creek.

Remediation of the excluded area would have required destruction of the soil-supporting

vegetation, leaving a bare, mostly rock slope which would have contributed to Clear Creek '

N- umm un 4



turbidity. Use of standard excavation equipment would have been precluded, necessitating the

D- use of hand tools. This requirement presented a risk of injury to workers in addition to

irreparable damage to the environment. Estimated volumes of contaminated material, area,

supporting documentation and average "Ra concentrations are contained in PID #12-S-09.

3. Quality Control of Radiological Measurements

.

The quality control program for radiological measurements complies with the criteria set forth

in the UMTRA Project Quality Assurance Plan, the RAC Quality Assurance Procedures, and

DOE Order 5700.6B.

The QA/QC program for "Ra radiological measurements requires 4% of all soil verification

,q samples to be re-analyzed by an off-site independent laboratory. Ten percent of a!! verification

\)'

samples were required to be andyzed on-site for '2Th and 4% of these samples to be reanalyzed2

at an off-site independent laboratory. This service was performed by Barringer Laboratories,

Golden, Colorado for the Lowman site. Barringer Laboratories is certified by EPA Region VIII

to perform radiochemical analysis. Each analytical report received from Barringer Laboratories

is accompanied by a quality control data sheet which specifies lower limits of detection. Also

included are duplicate sample results (10%), and results for quality control standards (5%),

including the Barringer result, certified result, acceptable target range and relative deviation from

the known value (acceptable deviation i 5%). All original Barringer reports for soil analyses

are available in DOE-archived records. Tables in J.5A and J 5B summarize this data.

All radon flux measurements were performed in accordance with RAC Health Physics Procedure

'

u>w o u n 5
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,

RAC-025, radon flux measurements. Radon flux measurement duplicates (10%) were counted, . .

V documented the reproduceability of the counting technique. The results are presented in Table

J.6. All radon flux measurements were reviewed by qualified health physics personnel.

4. Backfill Material

The Lowman site did not use borrow pit material as backfill. Uncontaminated material from

areas released by soil verification was used for site grading and backfill.

5. Radon Flux Measurement

2Radon flux measurements are not to exceed 20 pCi/m -s as required by 40 CFR 61, Subpart T

(- of the NESHAP regulations. Individual radon flux measurements ranged from -0.043 tq 0.411

V
pCi/m'-s Figure J.7 shows the approximate location of the 100 flux measurement points on the

28,000 square meter Lowman disposal cell. The radon flux measurements for Lowman are

presented in Table J.7 and clearly indicate compliance with NESHAP requirements.

; -
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ENGINEERS . . .

-AND d MC/L.'~ 'Q] < d y
CONSTRUCTORS

MK-FERGUSON COMPANY
A MORRISON KNUDSEN COMPANY

$0DWES 3 DS E

PHONE ) / EL 05542
E ED A S

CONTRACTOR-UMTRA PROJECT r

ALBUQUE UE. NEW MExlCO U S A 87119

93-3050-550

. August 27,1993

Woody Woodworth
Site 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: Response to the Department of Energy (DOE) Comments of Responses to the
Nuclear Regulatory Commission (NRC) Comments on the Lowman, Idaho
Draft Completion Report

REFERENCE: 1) Letter from Steve Martz to Woody Woodworth dated April 30,
1993 (MK-F No. 93-3050-293).

2) Letter from Woody Woodworth to C.R. Spencer on June 25,
1993 (MK-F No. 3050-93-610).

3) Contract No. DE-AC04-83AL18796
'l

i
i

Dear Mr. Woodworth:
i

' .

The Department of Energy's (DOE) review of the MK-Ferguson responses to the Nuclear.
Regulatory Commission (NRC) comments on the Lowman, ID Draft Completion Report, i

resulted in additional comments by DOE. The response to these comments has resulted in a- |
modification to the Draft Completion Report, which are addressed in the following text. j
Revisions have been shaded for easy identification as shown in the initial attachments. ' The
replacement pages are not shaded and are included behind the tab labeled " Replacement Pages"
at the end of each attachment.

IDWMAN REV.4 IIR
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Mr. Woodworth -
' August 27,1993
Page 2

.Eight (8), three-h'oled copies of the replacement pages have been included for revision to 'the
Draft Completion Report in the possession of DOE, NRC, and the State of Idaho.

DOE Onen Issues

GEOTECHNICAL ENGINEERING - OPEN ISSUES

DOE concurs with MK-F responses to Items 1 through 3.*

RADIATION PROTECTION / SITE CLEANUP - OPEN ISSUES

* Item 4: MK-F indicated that DOE should respond to this open issue. A proposed
response is as follows:

"The information requested by NRC, a plan view map of the_ restricted
area and text detailing how the restricted area is to be maintained, will be
provided in the Lowman Long-Term Surveillance Plan (LTSP). This.

document is currently under review by the NRC. The DOE believes that
this information is not required in a Completion Report since it is
provided in the LTSP."

MK-F RESPONSE

MK-F_ agrees that this information should be provided in the (LTSP) and not a a

Completion Report.

* Item 5: The response and proposed revision is' considered adequate with the
exception of the last sentence in the second paragraph. The word
" emanation" should be deleted because the data in the table is for radium
concentration, not radon emanation.

MK-F RESPONSE

In Appendix H titled " Post-Remedial Action Site Conditions", Page 2 of- the
Completion Report, the word " emanation" has been deleted from the last sentence
in the second paragraph..

IDWMAN RLY.4.LTR
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August 27,1993
Page 3

-

The following steps have been provided for revising the completion report:

Step No.1: Obtain Volume 4, turn to Appendix II tab, and
remove the written text.

- Step No. 2: Obtain Attachment No.1, and insert " Replacement
Pages" after " Post-Remedial Action Site Conditions"
title page.

DOE concurred with MK-F response to Items 6 and 7.e

* Item 8: MK-F indicated that TAC should respond to this open issue. A proposed
is as follows:

"The information requested NRC, groundwater monitoring data collected
during and immediately after the remedial action, will be provided under-
separate cover. The data collected during remedial action will be
forwarded to NRC by July,1993. The post-remedial action quarterly
compliance sampling is on-going, and will be provided to NRC when
complete. The DOE believes that this type of information is not
appropriate data to be included in a Completion Report."

RADIATION PROTECTION / SITE CLEANUP - GENERAL COMMENTS

* DOE concurs with MK-F response to Item 1.

* Item 2: The MK-F response to this item is not considered complete. The NRC'
staff recommendation to eliminate Appendix K was implemented but the
summary information related to the PID was not added to Appendix H or
Appendix J, as suggested. The proposed revision simply referenced the
PID in place of Appendix K.

MK-F Resnonse:

Additional summary information has been added to the text in Appendix J
concerning PID #12-S-09, as follows:

" Characterization data from the 0.5 acre area indicates 22'Ra
concentrations in the soll range from 2.3 to 42 pCi/g. Composite soil
samples indicated average 22'Ra concentrations of 19 and 11 pCilg for

ID% MAN RLV 41.TR
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surface 0-6 inch depth and 6-12 inch depth, respectively. When
surface 22'Ra concentrations for the 0.5 acre area are averaged with

"
all other supplemental standard area concentrations, the resulting
average of 7.2 Pci/g is statistically indistinguishable from EPA clean
up standard of 5 Pci/g above background. The estimated volume of
contaminated materials in this area is 378 cubic yards.~ Estimated
gamma radiation, radon gas and air particulate exposures from the

'

supplemental standards area are insignificant and if the contamination
were remediated, the benefits would be negligible."

The following steps have been provided for revising the completion
report:

Step No.1: Obtain Volume 4, Appendix J and remove the
written text. .

Step No. 2: Obtain Attachment No. 2, and insert " Replacement
Pages" after the Appendix J tab.

DOE concurs with MK-F response to Item 3.*

* Item 4: The MK-F response may be adequate (see " Note" below), but if so, the
proposed revision is considered not to be adequate. The proposed revision
does not include a key point in the response that the RAP requirements for
uranium were met by satisfying the EPA radium limits as both nuclides
were present in equilibrium concentrations. It is suggested that wording
from the response be added to the revision as follows:

"The final RAP presented the standards for cleanup of uranium to .10
pCi/g in the top 15 cm and 30 pCi/g in subsequent 15 cm layers.
Mechanical processing was the only type of process used at the Lowman
site. Generally, chemical processing is required to produce uranium
activities that are out of eauilibrium with radium activities. Sample ,

analysis for uranium and radium at the Lowman site (Table?) indicated |

that they were in equilibrium, therefore.-when radium was remediated to !
the EPA limits the uranium was also remediated to the RAP requirements. |
Due to the equilibrium of uranium to radium sample arialysis for uranium -)s

was not conducted on verification samples at the Lowman site, thereby _ ]

eliminating unjustified analytical costs." |

LOWMAN IU'V 41.TR
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NOTE: The proposed revision does not reference the sample data used to |
conclude that radium and uranium were in equilibrium at the Lowman !

site.

The general statement that sample results showed radium and uranium in j

equilibrium is not consistent with the Bendix radiological characterization
data reported in the UNC report " Radiological Characterization of the
Lowman, Idaho, Uranium Mill Tailings Remedial Action Site."' Page 14
of this report states "These analyses (Appendix B, Table B-2] suggest that
radium-226 and thorium-230 are in equilibrium. However, in most cases
natural or chemical uranium is substantially out of equilibrium with
equivalent uranium (its daughter products), in favor of the daughter
products."

In order to support the MK-F response this will need to be addressed by
specific reference to the sample data used to make the conclusion in the
response. If the sample data is not available, the response would appear-
to be inaccurate in regard to the equilibrium of uranium with progeny.
In this case, it appears that justification may be based on the lack of a
mechanism to mobilize uranium and concentrate it over radium activities
and the Bendix data which indicates that uranium activities were generally
not found to be enhanced, compared to radium, in the borehole samples.

MK-F RESPONSE:

The text to Appendix J was modified to demonstrate that characterization
data for the Lowman site indicates uranium and radium are out of
equilibrium in favor of radium. The point was also made that by cleaning
up radium to the EPA limits uranium would also be cleaned up to the RAP
requirements. Modifications are as follows:

" Generally, chemical processing is required to produces elevated
uranium activities. Sample analysis results for uranium and radium
from the Lowman site characterization report indicated that uranium
was out of equilibrium with radium in favor of radium. Therefore,.
when radium was remediated to the EPA limits, uranium was also
remediated to the RAP requirements.' Based on this information,
sample analysis for uranium was not conducted on verification -
samples at the Lowman site, thereby eliminating additional analytical
Costs."

ID%%iAN REVA LTR
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For revising the Completion Report, reference the " Step-by-Step" provided-
in the MK-F Response to Item 2 above.

DOE concurs with MK-F response to Item 5.*

If DOE evaluates these changes as acceptable, please notify us so we can order new covers
and spines which will state "Fmal Completion Report."

If you have any questions regarding this submittal, please contact Steven D. Martz at (505) 246-
2571.

SDM/GJD

MK-FERGUSON COMPANY

. Er SD M
#

Steven la
Project Quality Manager

cc: (w/o attachment)

C. Smythe - DOE /UMTRA
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Areas to the north of the windblown area also had supplemental standards applied to them. ' This was

'done because the areas in question were heavily forested with trees and underbrush and were also

- inaccessible to standard excavation equipment. Supplemental standards were applied in this area to

prevent excessive environmental harm resulting from the removal of the residual radioactive material.
,

The disposal cell design capacity was reached prior to placement of all of the contaminated materials.

An additional 24,500 cubic yards of contaminated material was placed in 'an expansion trench located

along the north side of the disposal cell. Contaminated materials were placed in the trench in lifts. Using

this method of placement produces consistent radionuclide concentrations within any individuallayer due

to the processing of the soil during placement. Soil samples were collected from one location of the

expansion area at depth intervals of two feet. Each samph was composited over two vertical feet. All

sample results in the top 10 feet of the contaminated material were below 20 pCilg. The cell emanation

sample data for the expansion area is presented in Table H.l.

Table H.l.

Cell Expansion Sample Data

Denth of Samnle Feet Ra226 Concentration (oCi/c)

0-2 5.0 i

2-4 7.1 J

4-6 4.3 -I

6-8 8.2

l
i8 - 10 18.7

tauw arv.4 2
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APPENDIX H

' Post-Remedial Action

Site Conditions

After UMTRA remedial actions were completed, a total quantity of 129,421 cubic yards of contaminates,

h including material from the site and all vicinity properties, had been relocated to the designed disposal

I
cell on the Lowman site. Contaminated building foundations, rubble and debris were removed and buritJ

in the lower lifts of the disposal cell.

Approximately 40,000 cubic yards of unco ninated soil were used to recontour the site to provide

proper drainage following the removal of the contaminated material. All disturbed areas were mulched

.after being final graded and no seed was applied, because it was felt that the site would naturally.

revegetate itself over a period of time.

O
Supplemental standards were applied to the areas adjacent to Clear Creek so as to prevent destruction of

the existing riparian habitat. Remediation of these areas'would require costly excavation of the steep and

inaccessible locations. Due to the nature of these areas, a lot of the work would have to have been done

by hand instead of standard excavation equipment. This would have presented an increased risk of injury

to remedial action workers that could not be justified by the corresponding reduction in long-term health

risks.

1
!

Mh 1more, destruction of existing vegetation in the steeply sloped areas between the disposal cell and
|

Clear Creek would have caused increased erosion and geomorphological instability.
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Areas to the north of the windblown area also had supplemental standards applied to them. This was

O done because the areas in question were heavily forested with trees and underbrush and were also

inaccessible to standard excavation equipment. Supplemental standards were applied in this area to

prevent excessive environmental harm resulting from the removal of the residual radioactive material.

The disposal cell design capacity was reached prior to placement of all of the contaminated materials.

An additional 24,500 cubic yards of contaminated material was placed in an expansion trench located

along the north side of the disposal cell. Contaminated materials were placed in the trench in lifts. Using
.

this method of placement produces consistent radionuclide concentrations within any individuallayer due

to the processing of the soil during placement. Soil samples were collected from one location of the

expansion area at depth intervals of two feet. Each sample was composited over two vertical feet. All

'

sample results in the top 10 feet of the contaminated material were below 20 pCi/g. The cell sample data

for the expansion area is presented in Table H.l.

O
'Table H.l.
!

Cell Expansion Sample Data -

Denth of Sample Fed Ra226 Concentration (nCi/d

0 '- 2 5.0

2-4 7.1

4-6 4.3

:

6-8 8.2
:

8 - 10 18.7
;

s

10 -- 2
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APPENDIX J

Verification Measurements

This appendix contains radiological verification data and supporting quality control data for the Lowman

Idaho site. This data indicates that soil measurements following remedial action at the Lowman site have

met the 5 and 15 pCi/g above background "Ra standards established by the EPA in Title 40 of the Code
,

of Federal Regulations (CFR), Part 192. The 5 pCi/g standard is based on a 100 square meter area |

averaged over the first 15 centimeters of soil. The 15 pCi/g standard is based on a 100 square meter area

average over 15 centimeter thick layers of soil more than 15 centimeters below the surface. Thorium-232

standards similar to the "Ra standards of 5 and 15 pCi/g above background were established in the

Lowman Health Physics Monitoring plan. This appendix also contains soil verification data indicating

2"Th concentrations along with the"Ra concentrations, after 1000 years of decay, will not exceed the

5 and 15 pCi/g standards for "Ra. Supplemental standards were applied to some locations around the

disposal site, mostly within the former construction site boundry, based on the requirements in 40 CFR

192, the criteria in the Lowman remedial action plan (RAP), and RAP Modification PID #12-S-09.

Transient recreational use is the only potential use anticpated for the supplemental standards areas.

,

Along with the verification data in this appendix, there are three site-specific verification grid drawings.

The soil samples in the accompanying soil verification data table correspond to the grid identification
:

from the associated drawings. Some portions of the areas did not require excavation, or supplemental

standards were applied. The excavation plan is provided with the site verification drawings. *

i
t

Radon flux measurements were performed on the disposal cell after the final layers of radon barrier were

in place as required by the National Emissions Standards for Hazardous Air Pollutants (NESHAP)
,

i

regulations promulgated in 40 CFR 61, Subpart T. Data presented in this appendix indicates the '|

2NESHAP requirement of Icss than an annual average release rate of 20 pCi/m -s radon emission have 4

i

been met.

tammv2 1
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A. Soil Verification

1. Radiological Verification Measurement Methods

Approved procedures for soil measurements on the Lowman site are included in this section. .

RAC Health Physics Procedure RAC-015 provides the basis of the verification measurement and

sampling methodology, Figure J.1 is a plot of all soil verification "Ra data versus random
.

sample number. Table J.1 presents an average of all "Ra results. Table J.2 presents an average ,

of all *Th results.

Four percent of the Lowman verification samples were analyzed for "Th by Barringer -

Laboratories. No areas were found to contain soils contaminated with "Ih in the absence of
t

"Ra contamination. Additional samples were collected in suspect areas, (raffinate ponds, etc.),

'I
and analyzed for "Th. These results supported the conclusion that "Th was not present in the

absence of excess "Ra.

The Radiologic Characterization cf the Lowman site showed 23-Th to be present in contaminated

materials in elevated concentrations. The Lowman Health Physics Monitoring Plan states that

ten percent of all verification grids will be analyzed for "Th. Four percent of these samples .

were then sent to Barringer Laboratories for "Th analysis.

)

Radiological soil analyses performance criteria are specified in the Lowman RAP. The Lowman

RAP requirement of i 30% error limits at the 95% confidence level was met with the opposed

crystal soil analysis systems (OCS) utilized on the Lowman site. Error limits were empirically

determined, utilizing reference material counts (5.12 pCi/g "Ra and 10.2 pCi/g "Th), routinely |
1

during the verification process. The background "Ra concentration, as presented in the Lowman |
I

Final RAP, is 1.2 pCi/g. Minimum detectable activity for the Lowman OCS systems was 1.2 ~ j

pCilg for "Ra and 1.0 pCi/g for "Th. Two OCS systems were utilized at the Lowman site.

Plots of the S.12 pCi/g "Ra reference standard data are presented in Figures J.3 and J.4. Plots

wwmeu 2 j
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of the 10.2 pCi/g '2Th reference standard data are presented in Figurcs J.5 and J.6. Summaries

of all the reference data are presented in Table 3.3 (*Ra) and Table J.4 ('%).

The Final RAP presented the standards for cleanup of Uranium to 10 pCi/g in the top 15 cm and

30 pCi/g in subsequent 15 cm layers, hiechanical processing was the only type of process used

at the Lowman site. -Genereifyr hemical roeessing-is-requirel-tetraluce-uranium-f&ities.e t

Sampic analysis far urankmand-radienst-the-Lowman-site-indieatal-that they =re-in

equilibrium-of-unmium-end-radium -+ampie-analysis-for-uranium = not-amduetalwmr

verification +amplevet-the-Lewinan-sitertherehy-eliminating-unjustified-analytical costs.
!

Gerifrallj;;'|chsmical'Isioces' sing is]eq61redit(pr0 duce |elevatsd[uiantumlajtijltieQSjmiNe -

analy sif irssidts ;foryaniumiand 'radidnif frorif thi LoWman| site"clisiatte(iiafl6njep6ij|indicafdl

that uraninin|was but of equilipriUm witfiradism:in;fav6r br radiiimCTherpfors,jhynjiditini
.

Waijemediated to;th4 EPAlimits uranium was also| rem &llated td|ths RAP |r;ejtiliefneists{ Bis 6d

on this informatiori;' sample ana. lysis foriirsitinm sis ~no[c6ndu'eted os verifi6atioii' samples;atitlie

Lowinsri'sitei thereb' ]eliminathig additional'arialfticalfcosts.1y

:

Reference material was supplied to h1K-F/CWhiFES by the Technical Measurements Center |
.

1

(Th1C) in Grand Junction, Colorado. Analysis of the Th1C standards can be found in report # {
1

GJ/Th1C-10/83 UC-70A. |

|
1

,j
The sample collected from grid A-13-07 was inadvertently destroyed prior to an equilibrated OCS |

count. This grid, which is under the tailings pile and radon barrier material, meets EPA criteria- j

l

for greater than 15 centimeter soil sample. This assumption is based on a project value derived
~

,

!

from a site-specific correction of the unequilibrated value.

(Unequilibrated value)(Site Correction Factor) = Cal. Equilibrated Value

(3.6)(2.0) = 7.1 pCilg

!
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Radon flux measurements were performed using in-situ charcoal canisters placed at 100 regularlyu

spaced locations on the completed radon barrier of the disposal cell for a prescribed length of

time. The canisters were then taken to the on-site lab, and analyzed on an OCS gamma

spectrometer that was previously calibrated using known charcoal standards within established

95% confidence levels.

2. Remedial Action Plan Modifications

The Lowman site approved RAP UMTRA-DOE /AL 050512.0000, September 1991, allows

supplemental standards to be applied to approximately 9.1 acres. This area immediately adjacent

to the site provides protection of Clear Creek riparian habitat and prevents destruction of existing

vegetation on the steeply sloped areas around the disposal cell.

The RAP Modification PID #12-S-09 added an area approximately 0.5 acre to the RAP

supplemental standards areas. This area west of the cell is characterized by a steep slope with

large trees and thick vegetation. The toe of the slope discharges directly into Clear Creek.-

Remediation of the excluded area would have required destruction of the soil-supporting

vegetation, leaving a bare, mostly rock slope which would have contributed to Clear Creek

turbidity. Use of standard excavation equipment would have been precluded, necessitating the

use of hand tools. This requirement presented a risk of injury to workers in addition to

irreparable damage to the environment. Estimated o!=es of cantaminated-materialv-arear

wpporting4wwnentation and average-era-concentratkms-are-contained 4n-P1D-#42-S-09-

Charactirizatio.n; data from;the 0.5 acre area:16dibates *R[concentrati6ns;ij thi 5611fange,from

2.3 tof42|pCilg[1; Composite;solliamples indicate averiss"Ri[conu6btratl6nCofT191andH1

pCifg; forfssrfaceiO4Tinch[depthi and16 .12]nch! depth { respsetiselfB SWh;6h(surfacsl*Ra

concentratl6ns; forlth|e10.5 "acreJ arsa2 areTaveraged yithlall Wthir;1uppleme6t'al istahda|rd fares
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3. Quality Control of Radiological Measurements

The quality control program for radiological measurements complies with the criteria set forth-
..

in the UMTRA Project Quality Assurance Plan, the RAC Quality Assurance Procedures, and

DOE Order 5700.6B. |

.

The QA/QC program for 22*Ra radiological measuremnts requires 4% of all soil veri 0 cation.

samples to be re-analyzed by an off-site independent laboratory. Ten percent of all veri 0 cation

samples were required to be analyzed on-site for 232Th and 4% of these samples to be reanalyzed

at an off-site independent laboratory. This service was performed by Barringer Laboratories, ;

1Golden, Colorado for the Lowman site. Barringer Laboratories is certified by EPA Region Vill

to perform radiochemical analysis. Each analytical report received from Barringer Laboratories

is accompanied by a quality' control data sheet which specifies lower limits of detection. Also

.
. 1

included are duplicate sample results (10%), and results for quality control standards (5%),
.

including the Barringer result, certified result, acceptable target range and relative deviation from !

.

the known value (acceptable deviation i 5%) All original Barringer reports for soil analyses
.

are available in DOE-archived records. Tables in J.5A and J.5B summarize this data. ,
,

>

All radon flux measurements were performed in accordance with RAC Health Physics Procedure

RAC-025, radon flux measurements. Radon flux measurement duplicates (10%) were counted '

documented the reproduceability of the counting technique. The results are presented in Table
';

,

' J.6. All radon flux measurements were reviewed by qualified health physics personnel. 1

9

t
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4. Backfill Material

The Lowman site did not use borrow pit material as backfill. Uncontaminated material from

areas released by soit verification was used for site grading and backfill.

5. Radon Flux Measurement

Radon flux measurements are not to exceed 20 pCi/m'-s as required by 40 CFR 61, Subpart T

of the NESHAP regulations. Individual radon flux measurements ranged from -0.043 to 0.411

pCi/m?-s Figure J.7 shows the approximate location of the 100 flux measurement points on the

28,000 square meter Lowman disposal cell. The radon flux measurements for Lowman are

presented in Table J.7 and clearly indicate compliance with NESHAP requirements,

;

I

:|

l

I

y

1
i

-|
|

|
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APPENDIX J

Verification Measurements -

This appendix contains radiological verification data and supporting quality control data for the Lowman
r

Idaho site. This data indicates that soil measurements following remedial action at the Lowman site have

met the 5 and 15 pCi/g above background "Ra standards established by the EPA in Title 40 of the Code

of Federal Regulations (CFR), Part 192. The 5 pCi/g standard is based on a 100 square neter area

averaged over the first 15 centimeters of soil. The 15 pCi/g standard is based on a 100 square meter area

average over 15 centimeter thick layers of soil more than 15 centimeters below the surface. Thorium-232

standards similar to the "Ra standards of 5 and 15 pCi/g above background were established in the

Lowman Health Physics Monitoring plan. This appendix also contains soil verification data indicating

2xTh concentrations along with the*Ra cucentrations, after 1000 years of decay, will not exceed the

5 and 15 pCilg standards for"Ra. Suppicr.watal standards were applied to some locations around the

disposal site, mostly within the former construction site boundry, based on the requirements in 40 CFR

192, the criteria in the Lowman remedial action plan (RAP), and RAP Modification PID #12-S-09.

Transient recreational use is the only potential use anticpated for the supplemental standards areas.

O
Along with the verification data in this appendix, there are three site-specific verification grid drawings.

The soil samples in the accompanying soil verification data table correspond to the grid identification

from the associated drawings. Some portions of the areas did not require excavation, or supplemental

standards were applied. The excavation plan is provided with the site verification drawings.

Radon flux measurements were performed on the disposal cell after the final layers of radon barrier were

in place as required by the National Emissions Standards for Hazardous Air Pollutants (NESHAP)

regulations promulgated in 40 CFR 61, Subpart T. Data presented in this appendix indicates the

2NESHAP requirement of less than an annual average release rate of 20 pCi/m -s radon emission have

been met. ,

i

!

O-
!
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-Ai Soil Verification

.

1. Radiological Verification hieasurement hiethods
.

Q Approved procedures for soil measurements on the Lowman site are included in this

section. RAC Health Physics Procedure RAC-015 provides the basis of the verification

measurement and sampling methodology. Figure J 1 is a plot of all soil verification"Ra ,

data versus random sample number. Table J.1 presents an average of all "Ra results.

Table J.2 presents an average of all"% results.

Four percent of the Lowman verification samples were analyzed for "Th by Barringer

Laboratories. No areas were found to contain soils contaminated with "Th in the

absence of *Ra contamination. Additional samples were collected in suspect areas,

(raffinate ponds, etc.), and analyzed for "Th. These results supported the conclusion

that "Th was not present in the absence of excess *Ra,

O The Radiologic Characterization of the Lowman site showed "% to be present in

centaminated materials in elevated concentr,tions. The Lowman Health Physics
,

hionitoring Plan states that ten percent of all verification grids will be analyzed for "%.

Four percent of these samples were then sent to Barringer Laboratories for "% analysis.

'

Radiological soil analyses performance criteria are specified in the Lowman RAP. The

Lowman RAP requirement of i 30% error limits at the 95% confidence level was met
,

I

with the opposed crystal soil analysis systems (OCS) utilized on the Lowman site. Error .j
.

limits were empirically determined, utilizing reference material counts (5.12 pCilg "Ra - 1

and 10.2 pCi/g "Th), routinely during the verification process. The background *Ra

concentration, as presented in the Lowman Final RAP, is 1.2 pCi/g. - hiinimum |
l

detectable activity for the Lowman OCS systems was 1.2 pCi/g for "Ra and 1.0 pCilg !

for "%. Two OCS systems were utilized at the Lowman site. Plots of the 5.12 pCi/g

tom m uv.4- 2
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22 era reference standard data are presented in Figures J.3 and J.4. ' Plots of the 10.2 .j

2pCilg *Th reference standard data are presented in Figures J.5 and J.6. Summaries of

all the reference data are presented in Table J.3 ("Ra) and Table J 4 (:"Th).

O
The Final RAP presented the standards for cleanup of Uranium to 10 pCi/g in the top 15

cm and 30 pCi/g in subsequent 15 cm layers. Mechanical processing was the only type

of process used at the Lowman site. Generally, chemical processing is required to
.

produce elevated uranium activities. Sample analysis results for uranium and radium

from the Lowman site characterization report indicated that uranium was out of

equilibrium with radium in favor or radium. Therefore, when radium was remediated

to the EPA limits uranium was also remediated to the RAP requirements. Based on this

information sample analysis for uranium was not conducted on verification samples at the :

Lowman site, thereby eliminating additional analytical costs.

Reference material was supplied to MK-F/CWMFES by the Technical Measurements

-(] Center (TMC) in Grand Junction. Colorado. Analysis of the TMC standards can be

found in report # GJ/TMC-10'83 UC-70A.

The sample collected from grid A-l3-07 was inadvertently destroyed prior to an

equilibrated OCS count. This grid, which is under the tailings pile and radon barrier - ,

material, meets EPA criteria for greater than 15 centimeter soil sample. This assumption

is based on a project value derived from a site-specific correction of the unequilibrated

value.

(Unequilibrated value)(Site Correction Factor) = Cal. Equilibrated Value

(3.6)(2.0) = 7.1 pCilg

.
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Radon flux measurements were performed using in-situ charcoal canisters placed at 100

. regularly spaced locations on the completed radon barrier of the disposal cell for a

prescribed length of time. The canisters were then taken to the'on-site lab, and analyzed

{ on an OCS gamma spectrometer that was previously calibrated using known charcoal

standards within established 95% confidence levels.

2. Remedial Action Plan Modifications

The Lowman site approved RAP UMTRA-DOE /AL 050512.0000, September 1991,

allows supplemental standards to be applied to approximately 9.1 acres. This area

immediately adjacent to the site provides protection of Clear Creek riparian habitat and

prevents destruction of existing vegetation on the steeply sloped areas around the disposal ,

cell.

The RAP Modification PID #12-S-09 added an area approximately 0.5 acre to the RAP

Q supplemental standards areas. Thu area west of the cell is characterized by a steep slope

with large trees and thick vegetation. The toe of the slope discharges directly into Clear-

Creek. Remediation of the excluded area would have required destruction of the

soil-supporting vegetation, leaving a bare, mostly rock slope which would have

contributed to Clear Creek turbidity. Use of standard excavation equipment would have

been precluded, necessitating the use of hand tools. This requirement presented a risk

of injury to workers in addition to irreparable damage to the environment.

Characterization data from the 0.5 acre area indicates "Ra concentrations in the soil

range from 2.3 to 42 pCilg. Composite soil samples indicate average "Ra

concentrations of 19 and 11 pCilg for surface 04 inch depth and 6-12 inch depth,

respectively. When surface "Ra concentrations for the 0.5 acre area are averaged with

all other supplemental standard area concentrations the resulting average of 7.2 pCi/g is
I
.
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statistically indistinguishable from the' EPA clean up standard of 5 pCi/g above

background. The estimated volume of contaminated materials in this area is 378 cubic
,

yards. Estimated gamma radiation, radon gas and air particulate exposures from the

O supplemental stand -ds area are insignificant and if the contamination were remediated,

F

the benefits would be negligible.
4

3. Quality Control of Radiological Measurements

i

The quality control program for radiological measurements complies with the criteria set

forth in the UMTRA Project Quality Assurance Plan, the RAC Quality Assurance

Procedures, and DOE Order 5700.6B.
.

The QA/QC program for 22*Ra radiological measurements requires 4% of all soil

verification samples to be re-analyzed by an off-site independent laboratory.- Ten percent

of all verification samples were required to be analyzed on-site for2 2Th and 4% of these

IO samples to be reanalyzed at an off-site independent laboratory. This service was

performed by Barringer Laboratories, Golden, Colorado for the Lawman site. Barringer
,

Laboratories is certified by EPA Region Vill to perform radiochemical analysis. Each

analytical report received from Barringer Laboratories is accompanied by a quality

control data sheet which specifies lower limits of detection. Also included are duplicate

sample results (10%), and results for quality control standards (5%), including the

Barringer result, certified result, acceptable target range and relative deviation from the

known value (acceptable deviation i 5%). All original Barringer reports for soil

analyses are available in DOE-archived records. Tables in J.5A and J.5B summarize this

data. 'l

!

All radon flux measurements were performed in accordance with RAC Health Physics:

Procedure RAC-025, radon flux measurements. Radon flux measurement duplicates 1

iowuw atv2 5
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(10%) were counted documented the reproduceability of the counting technique. The

results are presented in Table J.6. All radon flux measurements were reviewed by

quali6ed health physics personnel.

_.,
!

G

4 Backfill Material

The Lowman site did not use borrow pit material as backfill. Uncontaminated material

from areas released by soil verification was used for site grading and backfill.

5. Radon Flux Measurement

2Radon flux measurements are not to exceed 20 pCi/m -s as required by 40 CFR 61,

Subpart T of the NESH AP regulations. Individual radon flux measurements ranged from

2-0.043 to 0.411 pCi/m -s Figure J.7 shows the approximate location of the 100 flux

measurement points on the 28,000 square meter Lowman disposal cell. Th e radon flux

c(g measurements for Lowman are presented in Table J.7 and clearly indicate compliance

with NESHAP requirements.

,m
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December 8,1993 93-3050-796 |

Woody Woodworth
Site Manager
U.S. Department of Energy
Uranium Mill Tailings Remedial Action Project Office
2155 Louisiana, N.E. Suite 10,000
Albuquerque, New Mexico 87110

SUIUECT: Submittal of the Lowman, Idaho Final Completion Report

REFERENCE: 1) Per Conversation between Woody Woodworth of DOE and
Greg Doyle of MK-F dated November 18, 1993.

2) Contract No. DE-AC04-83AL18796

Dear Mr. Woodworth:

Per the conversation between yourself and Greg Doyle on November 18,1993, the Department
of Energy (DOE) has reviewed and concurred with the Lowman, Idaho Draft Completion
Report, therefore, MK-F is transmitting the covers and spines for the Lowman, Idaho " Final
Completion Report" for your review and concurrence.

The following steps have been provided for revising the completion report:

Step No.1: Obtain Volume 1. titled, " Draft Completion -

Report" and remos e the front cover and spine.

Step No. 2: Obtain Attachment No.1, insert " Replacement
Pages" titled, " Final Completien Report".

Step No. 3: Obtain Volume 2, titled, " Appendices A, B, C and D"
of the Draft Completion Report and remove the cover
and spine.

Step No. 4: Obtain Attachment No. 2, insert " Replacement Pages"
titled, " Final Completion Report".

Step No. 5: Obtain Volume 3, titled, " Appendix E" of the Draft

:

P



,M,KggOy0MPANY

Mr. Woodworth I
December 8,1993
Page 2

Completion Report and remove the cover and spine.

I Step No. 6: Obtain AttacInnent No. 3, insert " Replacement Pages"
titled, " Final Completion Report.

Step No. 7: Obtain Volume 4, titled " Appendices F, G, II, I, and J"
of the Draft Completion Report and remove the cover
and spine.

Step No. 8: Obtain Attachment No. 4, insert " Replacement Pages"
titled, " Final Completion Report".

:-

Step No. 9: Obtain Volume 5, titled, " Appendix B" of the Draft
Completion Report and remove the cover and spines.

Step No.10: Obtain Attachment No. 5, hisert " Replacement Pages"
titled, " Final Completion Report".

Step No.11: Obtain Volume 5A, titled, " Appendix B" of the Draft
Completion Report and remove the cover and spine.

Step No.12: Obtain Attachment No. 6, insert " Replacement Pages"
titled, " Final Completion Report". :

Step No.13: Obtain Volume 511, titled, " Appendix B" of the Draft
Completion Report and remove the cover and spine. - '

Step No.14: Obtain Attachment No. 7, insert " Replacement Pages" [|
titled, " Final Completion Report". |

t

Step No.15: Obtain Volume 6, titled, " Appendix E Photographs" of..
the Draft Completion Report.

Step No.16: Obtain Attachment No. 8, insert " Replacement Pages"
titled, " Final Completion Report".

~!
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,Mgggyp2 COMPANY
'

Mr. Woodworth
December 8,1993

!Page 3

1

This revision to the completion report will update the Lowman, Idaho Completion Report to j

" Final" status. !
!
,

' !If you have any questions regarding this submittal, please contact myself of Greg Doyle at (505)
246-2571.

SDM/GJD
MK-FERGUSON COMPANY

[
% fi orSDM

Steven D. MI /

Project Qualk (Manager
-
'

cc: (w/o attachment) C. Smythe - DOE /UMTRA
;

,
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UMTRA DOCUMENT REVIEW FORM

COMMENT

SITE: Lowman, Idaho

DOCUMENT: Draft Completion Report

COMMENT NO.: Open issues - Geotechnical Engineering No.1

COMMENTOR: Nuclear Regulatory Commission

DATE: March 8,1993

a) The RAP requirement that the organics in lower lifts of the contaminated material be <5% by volume

in any area. (Specification page 02200-16), was not discussed in the CR. DOE should address how
field activities controlled this aspect or otherwise provide verification for this item,

b) The maximum 5% by volume organic / deleterious substance content for radon barrier material
(Specification page 02200-8) was not discussed. As above, DOE should address how field activities

controlled this aspect or otherwise provide verification for this item.

RESPONSE

RESPONSE BY: Remedial Action Contractor

DATE: April 30,1993

DOE agrees that the method used for controlling organics in the fill should be addressed in the
completion report. DOE performed continuous visual inspection throughout placement of
Contaminated Fill to ensure that not more than 5% organic material was placed, as documented in

Daily inspection Reports. The following was incorporated into Contaminate Fill section, Appendix E of
i

the completion report:

'Durinfplacement of Contaminated Fill materials ~, contiriubusiisualinspection'was performed to
Ensure that not ~more than 5% by volume of organics were ~placed through6ut|the fiII,'also! i

_

)
,

in addition, the following statement was incorporated into the Radon Barrier section of Appendix E:

'Durina Radon Barrier Material placement continuous visual inspection was performed to
ensure that not more than 5% by volume of oraanics and/or deleterious substances were
placed."

l
|
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PLANS FOR IMPLEMENTATION
The text has been revised as noted above.
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UMTRA DOCUMENT REVIEW FORM

COMMENT

SITE: Lowman, Idaho

DOCUMENT: Draft Completion Report

COMMENT NO.: Open Issues - Geotechnical Engineering No. 2

COMMENTOR: Nuclear Regulatory Commission

DATE: March 8,1993

Frequency distribution of testing for contaminated fill and radon barrier soils was not provided. DOE
should address or provide verification for this item.

RESPONSE

RESPONSE BY: Remedial Action Contractor

DATE: April 30,1993

DOE has provided Moisture / Density Testing Charts at the end of the Contaminated Fill and Radon
Barrier Fill Materials sections of the completion report.

PLANS FOR INIPLEMENTATION

The text has been revised as noted above.
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UMTRA DOCUMENT REVIEW FORM

COMMENT

SITE: Lowman, Idaho

DOCUMENT: Draft Completion Report

COMMENT NO.: Open issue - Geotechnical Engineering No. 3

COMMENTOR: Nuclear Regulatory Commission

DATE: March 8,1993

For the bedding layer material it was stated that an * Average value of 4 tests was within specified limits."

It is not stated whether any individual test results were out of specified limits. DOE should verify that

on individual tests were outside of acceptable limits.

|

,

RESPONSE .

!

RESPONSE BY: Remedial Action Contractor |
DATE: April 30,1993

in Volume 3, Appendix E, titled ' Bedding Material", eighth bullet item, found on Page 3, last sentence

states in part "All 4 gradations tests passed the Design Specifications requirements." Therefore, no
gradation tests failed, which resolves the above open issue.

PLANSJOR IMPLEMENTATION

,

None.

- _ _ ._
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UMTRA DOCUMENT REVIEW FORM

COMMENT

'l
SITE: Lowman, Idaho

DOCUMENT: Draft Completion Report

COMMENT NO.: Open issues - Radiation Protection / Site Cleanup No. 4

COMMENTOR: Nuclear Regulatory Commission

DATE:

The RAS Report (pages 2,6) states that the cell will cover 9 acres and approximately 18 acres will be
restricted area. There is no map in Appendix D, As-Built Drawings, that indicates which 18 acres have

restricted access or how the restricted area will be maintained. DOE should indicate the location and

current / future status of this 18-acres area.

RESPONSE

RESPONSE BY: Technical Assistance Contractor

DATE: May 19,1993

The information requested by the NRC, a plan view map of the restricted area and text detailing how j
the restricted area is to be maintained, will be provided in the Lowman Long-Term Surveillance Plan |

(LTSP). This document is currently under review by the NRC. The DOE believes that this information j

is not required in a site Completion Report since it is provided in the site LTSP,

.

PLANS FOR IMPLEMENTATION

None.

!
l
J
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!
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UMTRA DOCUMENT REVIEW FORM

COMMENT

SITE: Lowman, Idaho

DOCUMENT: Draft Completion Report

COMMENT NO.: Open issues - Radiation Protection / Site Cleanup No. 5

COMMENTOR: Nuclear Regulatory Commission

DATE: March 8,1993

As stated in a November 5,1991, letter to DOE, NRC's concurrence on PlO 12-S 07 was on the ,

condition that the Completion Report contain data supporting the estimate that the average radium
content of the additional material placed in the ditch at the north end of the disposal cell was below 25

pCi/g. A copy of an inter-Office Communication was attached to PID 12-S-07, Revision 1, that was
transmitted to NRC on September 25,1991. That document stated that the additional 24,500 yd' of
contaminated material contained less that 20 pCi/g in the top 10 feet. DOE should present the data-

in the CR.

RESPONSE

RESPONSE BY: Remedial Action Contractor

DATE: August 27,1993

i

The DOE agrees that this data should be added to the Completion Report. A paragraph describing the j

cell expansion area with a data table has been added to Appendix H of the Completion Report. j

|

PLANS FOR IMPLEMENTATION
.

As noted in above response.

|

|

--
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UMTRA DOCUMENT REVIEW FORM

COMMENT

SITE: Lowman, Idaho

DOCUMENT: Draft Completion Report

COMMENT NO.: Open issues - Water Resources Protection / Groundwater Hydrology No. 6

COMMENTOR: Nuclear Regulatory Commission

DATE: March 6,1993

As-Built drawings do not show the locations of abandoned wells listed in the specification; or a listing

of abandoned p.szometers situated beneath the designated disposal cell. DOE should update the As-
Built drawings to include the locations of abandoned wells and piezometers. DOE should also provided

the abandonment procedures for the piezometers, if those procedures varied from the well
cbandonment specification in the RAP.

Additionally, several monitoring wells described in the RAP are not shown on the As-Built Drawing LOW-

PS-10-1209, and not listed as being abandoned. Well 641 and the on-site perennial spring (561) are

designated monitoring points described in the RAP. DOE should revise Drawing LOW-PS-10-1209 to
show the location of all wells remaining after completion of remedial activities.

RESPONSE

RESPONSE BY: Remedial Action Contractor
DATE: April 30,1993

Well No.'s 571 and 581 were the only two wells designated for abandonment per the RAP. Piezometer
No.'s 022, 023, 024, 025, 026 and 027 were shown in the RAP but were not designated for
abandonment. This disparity exists because these piezometers were abandoned in 1990 under a
previous contract. The reason for this is that the specifications contained in the RAP also form the
Subcontract Documents. Since the piezometers were already abandoned they were not designated

for abandonment in the specifications making up the Final RAP. The piezometers were abandoned in
cecorda_nce with the attached specifications.

The locations of the wells and piezometers were not added to the As Built drawings since they are
considered to be no longer in existence. As Built drawings are generated to show the condition of the -

existing features of the site after remediation. The location of the wells and piezometers were indicated

4

~.



.

_

in the RAP. The Monitor wells that were stillin existence at the end of remedial action are shown on
As Buitt Drawing LOW-PS 10-1209. This As Built Drawing has been revised to show Well No. 641.

PLANS FOR IMPLEMENTATION

As noted in the above response.

.
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UMTRA DOCUMENT REVIEW FORM
,

COMMENT

SITE: Lowman, Idaho

DOCUMENT: Draft Completion Report

COMMENT NO.: Open issues -Water Resources Protection / Groundwater Hydrology No. 7

COMMENTOR: Nuclear Regulatory Commission
,

DATE: March 8,1993

DOE should provide tabulations of the measured quantities of water actually used for dust control and

tailings material compaction.

RESPONSE

RESPONSE BY: Remedial Action Contractor

DATE: April 30,1993
i
!

A tabulation of the time engaged in dust suppression and resulting quantities of water expended for

~ dust suppression on the tailings embankment has been provided. This tabulation was developed from ,

the site Daily Field Reports. .

1

.|
1

I

.

PLANS FOR IMPLEMENTATION

As noted in the above response (Volume 3, Appendix E).

;
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UMTRA DOCUMENT REVIEW FORM

COMMENT

SITE: Lowman, Idaho r

DOCUMENT: Draft Completion Report

COMMENT NO.: Open issues - Water Protection / Groundwater Hydrology No. 8

COMMENTOR: _ Nuclear Regulatory Commission
|

DATE: March 8,1993

DOE should provide the ground-water monitoring data collected during and immediately after the
I

remedial activities. Additionally, an interpretive analysis of the monitoring results should be provided

to document the impact that remedial activities may have had on the ground-water quality.

3

RESPONSE
'

RESPONSE BY: Technical Assistance Contractor

DATE: May 19,1993
,

The information requested by the NRC, groundwater monitoring data collected during and immediately

after the remedial action, will be provided under separate cover. The data collected during remedial
action has been forwarded to NRC by the DOE. The post-remedial action compliance sampling is on-

going and will be provided in the annual UMTRA Project Office Lowman Water Sampling and Analysis
Plan, as well as the Annual Environmental Monitoring Report for Lowman. The DOE believes that this

type of information is not appropriate data to be included in a Completion Report.

PLANS FOR IMPLEMENTATION

None.



.

UMTRA DOCUMENT REVIEW FORM .

COMMENT

SITE: Lowman, Idaho

DOCUMENT: Draft Completion Report

COMMENT NO.: General Comments - Radon Protection / Site Cleanup No.1

COMMENTOR: Nuclear Regulatory Commission

DATE: March 8,1993

Appendix D as-built drawing LOW-PS 10-1208 should be revised as follows:

a. The drawing indicates four ' hot spots" in areas where supplemental standards were applied to leave
low-level Ra 226. Note three on the drawing states that these spots are five feet in diameter and

over the 5 pCi/g Ra-226 standard. More specific information such as volume and average Ra-226
level, or a reference to data on these spots should be provided on the drawing.

b. The RAS Report indicates on page 71 that three ' hot spots" along the access road, in the southwest

corner of the property, were removed. The three ' hot spots' on Figure 6.2 of the RAS Report
correspond in location to three of the ' hot spots" on the drawing. DOE should determine if the three

' hot spots' should be removed from the drawing. If the drawing is correct and therefore, the
supplemental standard application is incorrect or incomplete, this becomes an open issue.

c. The drawing should indicate that the areas marked 0.0 feet for depth of excavation are the .

supplemental standards areas where Ra-226 contamination is to remain.

RESPONSE

RESPONSE BY: Remedial Action Contractor

DATE- April 30,1993

.

a. As noted in comment 1b above, the three hot spots along the access road were inadvertently left

on the drawing. They have been removed from Drawing No. LOW-PS-10-1208 since they had been

remediated in 1990. The. statement in the RAS page 71 is correct. The average Ra-226
concentration for the fourth hot spot southwest of the dry settling pond is shown on page 73 of the

.



.- - -- - . - - . -

.

.

RAS report. The average concentration is shown as 9 pCl/g. The drawing will not be revised since
this information is included in the RAS report and is located in the Supplemental Standards area.

b. Reference the response for issue 1a of General Comments above.

c. The DOE agrees with the NRC comment, therefore, As-Built Drawing No. LOW-PS-10-1208 has been

revised and incorporated into the completion report. Reference the response for issue la of General

Comments above.

PLANS FOR IMPLEMENTATION

As noted in the above response.
|

|

|
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UMTRA DOCUMENT REVIEW FORM

COMMENT

SITE: Lowman, Idaho

DOCUMENT: Draft Completion Report

COMMENT NO.: General Comments - Radiation Protection / Site Cleanup No. 2

COMMENTOR: Nuclear Regulatory Commission ,

DATE: March 8,1993

Appendix K of the CR contains PID 12-S-09 which is the supplemental standard application for 0.5
Geres along Clear Creek. NRC staff recommends that Appendix K be eliminated form the CR as
presentation of entire PID's in the CR is inappropriate. Summary information related to the PID should
be added to Appendix H or Appendix J (page 4), which already contains discussion of supplemental

standard areas.

H
|

|

RESPONSE |
1

l

RESPONSE BY: Remedial Action Contractor |

DATE: August 27,1993 I

|

1The DOE agrees that Appendix K of the CR should be removed. Summary information form PID 12-S-

09 is already included in Appendix J on page 5. Appendix K has been removed and the references j

dio Appendix K have been changed to reference PID 12-S-09.

Additional summary information has been ad@d to the text in Appendix J concerning PID 12-S-09, as

follows:-
4

" Characterization data from the 0.5 acre area indicates "Ra concentrations in the soil range from

2.3 to 42 pCi/g. Composite soil samples indicated average "Ra concentrations of 19 and 11 pCl/g ,

for surface 0-F inch depth and 6-12 inch depth, respectively. When surface "Ra concentrations for |



.

*
. I

!

the 0.5 acre area are averaged with all other supplemental standard area concentrations, the
resulting average of 7.2 pCi/g is statistically indistinguishable from EPA clean up standards of 5 |

pCl/g above background. The estimated volume of contaminated materials in this area is 378 cubic f
'

yards. Estimated gamma radiation, radon gas and air particulate exposures from the supplemental
standards area are insignificant and if the contamination were remediated, the benefits would be

negligible.'

PLANS FOR IMPLEMENTATION

Revised as noted above.

I

t

|

i
|

' l
:

|

I

1

|

.

o

.
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UMTRA DOCUMENT REVIEW FORM

COMMENT

SITE: Lowman, Idaho r

DOCUMENT: Draft Completion Report

COMMENT NO.: General Comments - Radiation Protection / Site Cleanup No. 3

COMMENTOR: Nuclear Regulatory Commission

DATE: March 8,1993

Appendix J (page 1) indicates that the supplemental standards areas are on-site. However, as built
drawings LOW-PS 10-1203 and 1209 indicate that most of the supplemental standard areas are outside

of the designated site boundary and the north windblown areais outsido the property line. DOE should
explain the statement in Appendix J and indicate the potential use of the supplemental standards areas.

RESPONSE .

RESPONSE BY: Remedial Action Contractor

DATE: April 30,1993

The wording used to describe the location of the supplemental standards area was inaccurate. The
statements should have explained that the supplemental standards areas are located around the
disposal cell mostly within the former construction site boundary. The wording on page 1 of Appendix
J has been changed to more accurately describe the supplemental standards area. The potential use

'

of the supplemental standards area has been incorporated into the Appendix J text.

.

_

PLANS FOR IMPLEMENTATION

Revised as indicated in above response,



.
-

i

|
|

I
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UMTRA DOCUMENT REVIEW FORM

COMMENT

SITE: Lowman, Idaho -

DOCUMENT: Draft Completion Report

COMMENT NO.: General Comments - Radiation Protection / Site Cleanup No. 4

COMMENTOR: Nuclear Regulatory Commission

DATE: March 8,1993

Given that a supplemental standard for uranium was described in the RAP, Appendix J should mention

why uranium measurements are not included.

BESPONSE

RESPONSE BY. Remedial Action Contractor

DATE: August 27,1993

The text to Appendix J was modified to demonstrate that characterization data for the Lowman site
indicates uranium and radium are out of equilibrium in favor of radium. The point was also made that

by cleaning up radium to the EPA limits, uranium would also be cleaned up to the RAP requirements.

Modifications are as follows:

' Generally, chemical processing is required to produce elevated uranium activities. Sample analysis
results for uranium and radium from the Lowman site characterization report indicated that uranium

was out of equilibrium with radium in favor of radium. Therefore, when radium was remediated to
the EPA limits, uranium was also remediated to the RAP requirements. Based on this information,

sample analysis for uranium was not conducted on verification samples at the Lowman site, thereby

eliminating additional analytical costs."

.

PLANS 70R IMPLEMENTATION

Revised as indicated in the above response.
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UMTRA DOCUMENT REVIEW FORM

,

; COMMENT
t

- SITE: Lowman, Idaho-

DOCUMENT: _ Draft Completion Report j
COMMENT NO.: General Comments Radiation Protection / Site Cleanup No._S .' |

'

COMMENTOR: Nuclear Hegulatory Commission

DATE: March 8,1993 |

- I
;

,

Volume 58, Apperidix B, Calculation 12-625-01-03 Addendum Appendix C (DOE,1992a),is titled Field
Radon Emanation Results. The data from 20 locations at various elevations, is presented as pCi/g."

Radon emanation is the fraction of radon released into the pore space of the soil and would have no
'

units. According to page AA-8, the data in Appendix C represents Ra-226 levels. DOE should correct |

the title page to this Appendix C.

:

RESPONSE |

RESPONSE BY: Remedial Action Contractor

DATE: April 30,1993
.

'

The DOE agrees that Volume SB, Appendix C, Calculation 12-625-01-03 title page should be revised.'

,

*

PLANS FOR IMPLEMENTATION

-' The title,page was revised and incorporated into the completion report.

.

.

''
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