Department of Energy

Albuquerque Operations Office
P 0 Box 5400
Albuguerque, New Mexico 87116

NOV 1 7 1969

Mr. Paul H. Lohaus

Branch Chief, Operations Branch

Division of Low~lLevel Waste
Management & Decommissioning

Office of Nuclear Materials Safety
and Safeguards

Mail Stop 5~E-4

U.8. Nuclear Regulatory Commission

Washington, DC 20555

Dear Mr. Lohaus:

In response to your letter of Septeer 5, 1989 addressing issues on the
preliminary final Remedial Action Plan for the Rifle, Colorado UMIRA site,
the following comments should be helpful in resolving your concerns.

It is agreed that several inconsistencies have been identified as a result
of NRC's review cf the preliminary final RAP. These discrepancies were
confined to the geotechnical section of this document and should not
constitute submission of an incomplete document, especially considering
the nature of the comments. For the most part, the comments by the NRC
focus on the fact that the final design contains additional information
beyond the RAP. It is not a case of omitted data or conflicting data, but
simply additional data to support the final design. We have revised the
identified pages in the RAP and are planning to resubmit the geotechnical
section of the RAP by November 30, 1989.

Concerning the NRC's comments on the draft RAP, all NRC comment: have been
answered. The geotechnical comments (identified as GT-1 through GT-7)
were transmitted by DOE to the NRC on September 25, 1989.

As to comments numbered GW-22 through GW-27, we have never received any
comments with such a numbering system. NRC indicates these numbers
referred to a NRC internal numbering system and are incorrect insofar as
comments received by DOE. The corrected numbers should be: SW-8, GW-14,
Gw~-16, and GW-17. All of these comments were on the Environmental Impact
Statement (FIS) and not the RAP. Since these were not RAP comments, they
have not been provided to the NRC.

™he normal DOE procedure on EIS comments is to include the comment and
response as part of Section 6 of the final EIS. Your comments on the EIS
are included in this section. A publication date for the EIS is still
pending as the document is waiting approval by Secretary Wetkins of the
DOE. A copy of the EIS comments and responses are enclosed here, as they
appear in the final EIS.
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Mr. Paul H. lohaus -2 -

On October 4, 1989, supplemental data was sent to NRC as outlined in the
enclosed Jetter., The series borehole (MFB) and test pit logs (MPT)
requested by NRC are provided as an enclosure to this package.

We hope this information will help with the continuation of the Rifle RAP
review. Should you have any questions, please contact Frank Bosiljevac of
my staff at B44-3941,

Sincerely,
.J' 4 & e (/
- o R

Mark L. Matt

Acting Project Manager
Uranium Mill Tailings Project Office

Enclosure

cc w/o enclosures
B. Taber, JEG



RESPONSE TO NRC
COMMENTS SW-8,
EW-14 THROUGH EW-17



6.3.15

drainage region to the north. These design features all serve to
divert surface water runoff away from the pile and prevent the
headward advancement of drainages into the pile.

Comment (=50l )

We found significant inconsistencies and voids in the tech-
nical data supporting the remedial action, but, more importantly,
we have serious reservations about the ability of the proposed
design to meet the long-term stability requirements of the EPA
standards. We are concerned about both the characteristics of
the proposed Estes Gulch disposal site and the resultant,
extensive and elaborate design measures necessary to provide
stability for the tailings. Erosion protection for the stabi-
lized tailings may be difficult because of the steep slopes
adjacent to and upgradient of the disposal site and the need to
divert upstream surface water flows around the site. The design
also incorporates steep, heavily armored diversion ditches whose
satisfactory performance may not be demonstrated without relying
on periodic maintenance. We also note that the design for the
disposal site does not seem to be consistent with the site's
geologic setting. Based on the items mentioned above and the
more detailed comments enclosed, we conclude that the proposed
remedial action for “he Rifle sites has not been shown to provide
control of the stabilized tailings for the specified period (200
to 1,000 years). Although you may choose to modify the design
for the Estes Gulch site in accordance with our comments to
provide reasonable assurance of long-term stability, it may be
more prudent to re-examine the site selection process to deter-
mine if less costly and more viable disposal alternatives exist.
bur review of the DEIS suggests that better sites than Estes
Gulch may indeed be reasonably available near Rifle (4).

Response

In response to public concerns, additional design changes
have been implemented to specifically control potential erosion
problems at the Estes Gulch disposal site: These design modi-
fications are detailed in Section 3.2.4, Disposal at the Estes
Gulch site (the preferred alternative) and in A.3, Disposal at
the Estes Gulch site. The DOE believes that the conceptual
design for the Estes Gulch site complies with the EPA standards
(40 CFR 192), and feels the final engineering design assures that
the design 1ife specified in the EPA standards would be met. The
alternate site selection process used to selact the Estes Guich
cite is described in detai) in Appendix B, Alternatives Anaiyses.
Numerous factors such as geotechnical (e.g., erosional stability)
and hydrological (e.g., depth to groundwater) criteria were con-
sidered in this process, and the Estes Gulch site had the highest
score of the two sites selected for field evaluation. The DOE
therefore believes that the Estes Gulch site will provide a
tailings disposal site that will meet the requirements of PL
95-604 and the proposed EPA groundwater protection standards.
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6.7.38

6.7.39

espon

The inconsistencies and deficiencies in the UEIS have been
corrected in the FEIS. Analysis of new and existing data has
indicated that the highest average uranium concentration occurs
in New Rifle monitor well 593, as shown in Table £.2.15 of the
FEIS. The discrepancy concerning the extent of contamination at
the 01d Rifle site has been corrected, as shown in Section £.2.3.4
under Extent of Contamination.

Comment (- 14)

The DOt determined that contaminated groundwater at the 01d
Rifle site wouid be restored naturally in 1.9 years. Based on
our review of the DEIS, this restoration period is highly non-
conservative. Specifically, we question the assumption that
additional contaminants would not be released to the groundwater
by dissolution and disorption of contaminants. If dissolution
and descrption occur, the amount of water flux required to restore
the contaminated aquifer would be expected to exceed the one pore
volume assumed in the DEIS. Numerous research programs have shown
that several pore volumes of groundwater are needed to clean up
contaminated aquifers because of dissolution and mobilization of
constituents sorbed onto the porous media. In addition, we ques-
tion the assumption that contaminants would migrate at one-half
the groundwater flow rate. Some of the contaminants would be
expected to be mobile and thus would migrate at the same velocity
&8s groundwater. Migration of other contaminants, however, may by
considerably retarded as a result of sorption and precipitation-
dissolution reactions which would result in a wide variability of
contaminant migration rates relative to groundwater flow rates.
The DEIS should be revised to assess natural restoration using
conservative assumptions and calculations to present a reasonable
range of restoration rates (4).

Response

See Response 6.7.2.

]

Comment (iivx’\

The DOE used the concentrations of constituents in neutral-
ized groundwater in subsoils beneath the tailings as the source
term for contamination. This method underestimates the potential
source term because contaminant concentrations 1in neutralized
solutions are generally much lower than in solutions that are in
contact with the tailings. In addition, the source term at the
Rifle sites may be considerably higher than at other UMTRA
Project sites because of the recent operation of raffinate ponds
and other onsite activities creating a range of potential
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6.7.2 Comment

5.7.3

The conclusion that the minimum amount of time required to
flush all contaminants from the alluvial aquifer would be
approximately two years is lacking in substantive documentation.
Geochsmical processes such as absorption, precipitation, etc. do
not appear to have been considered in this estimate. Based on
similar situations at other UMTRA Project sites, there is evidence
that the minimum amount of time for natural flushing at this site
would be in the range of many decades and perhaps several cen-
turies. It is misleading for the DEIS to represent a two-year
natural cleanup scenario as indicative of what may optimistically
occur in the future at the 01d Rifle site. This section should be
amended to reflect an estimate based on the best available data
for this situation (2).

Response

Additiona) analysis has determined that the flushing times
for groundwater contaminants included in the DEIS were prelimi-
nary, and they have since been removed from presentation by *he
DOE. Additiona) modeling indicates that, at the 01d and New Rifle
sites, natural flushing would reduce concentrations of conserva-
tive contaminant species to background levels in the alluvium
within 10 years after the tailings have been removed at the 0d
Rifle site. and within 50 years at the New Rifle site. However,
natural flushing of non-conservative (geochemically reactive)
species could require considerably more time and require active
aquifer restoration. Natural fiushing in the underlying Wasatch
Formation within 100 years would be negligible because of the
formation's low hydraulic conductivity.

For all of the action alternatives, natural flushing with
proper institutional controls would eventually bring contaminant
concentrations at the U)d and New Rifle sites into compliance with
MCLs However, for stabilization at the New Rifle site, periods
of iooding of the Colorado River could cause periodic exceedance
of the proposed standards. If natural flushing is not sufficient
to reduce all concentrations to MCLs or background within 100
years, or if period flooding causes periodic exceedance of the
proposed groundwater protection standards, then design modifica-
tions, active aquifer restoration, active restoration in combi-
nation with natural flushing, or ACLS would be required to ensure
compliance. The need for and extent of aquifer restoration will
be evaluated under a separate NEPA decision-making process when
the final groundwater protection standards are promulgated.

Sections 6.5.2 and £.2.4 have been revised to reflect this new
information.

omment

There is no existing law in Colorado that gives the state
authority to regulate or prevent access to a private well in an
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6.7.40

6.7.41

contaminants. The DOE should collect representative samples of
tailings material and/or tailings pore water. The DEIS should be
revised to characterize the contaminant source term (4).

Response

Samples of groundwater commingled with tailings fluids
collectes from wells screened below the tailings piles were used
to characterize the source, as they are the best available
indicators of the chemistry of the source. As part of the
geochemical characterization of the Rifle sites, lysimeter
samples of tailings fluids will be collected and analyzed to
better evaluate the source.

Comment (Gl -\

The DOE claims that irrigation water is no Tlonger perco-
lating through the tailings, thereby inferring that irrigation of
the tailings piles has ceased. However, durin? a site visit on
June 11, 1987, we observed the New Rifle ta lings pile being
irrigated at a rate of 700 gallons per minute for about 8 hours
per day. Therefore, additional leachate may be percolating
downward into the alluvial groundwater system at the New Rifle
site. The DEIS should be revised to indicate that irrigation is
ongoing and that additional leachate is being produced (4).

Response

The DOE concurs with this comment. The tailings pile at the
New Rifle site is currently being irrigated as a dust control
measure, as stated in Section 4.2.1. The additional leachate
produced is contributing to the groundwater contamination problem
at the New Rifle site.

Comment | Gtd- ')

The DOE claims that sufficient data are not available for
calculating natural restoration rates for the aquifers at the New
Rifle site. Natural restoration represents, in part, the no
action alternative for assessing environmental impacts associated
with remedial actions at Rifle. 1f 4impacts associated with
natural restoration cannot be assessed, then the DOE cannot
compare these impacts to water quality impacts for tailings
stabilization at the New Rife site. The DEIS should be revised
to sufficiently characterize the groundwater systems at the New
Rifle site to assess natural restoration and to evaluate the
environmental impacts (4).
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6.7.42

6.7.43

Response

See Response 6.7.18.

Comment

Accepting the estimated flushing time of 45 years to lower
pollutant concentrations in the alluvial aquifer at the 01d and
New Rifle sites to background levels, the proposed program of
long-term institutional controls to prohibit the use of ground-
water from the affected zones does seem to be a reasonable and
accentable approach. However, for the contaminated zone in the
wasatch Formation at the New Rifle site, this approach toes not
seem to be a viable control mechanism in view of the projected
flushing time of 3,840 years. It may well be that future utili-
zation of this aquifer at this location is not a critical con-
cern; however, an approach other than institutional controls
would be needed if there is a definite need to protect public
health in the event of use (5).

Re nse

See Responses 6.7.2 and 6.7.4.

Comment

The statement "Groundwater was not encountered in the three
monitor wells drilled (maximum depth of 203 feet) at the Lucas
Mesa site; . . ." is made in the DEIS. This finding raises doubt
about the need for the inclusion of the bentonite in the radon
barrier at the Lucas Mesa site and the prediction that the
migration of pollutants could reach groundwater in approximately
500 years (as opposed to B00 years at the Estes Gulch site).
Moreover, it undermines the credibility of the conclusion pre-
sented on the second page of the cover sheet (i.e., "Also,
groundwater contamination could occur at the Lucas Mesa site in a
short period of time"). There is no justification for the
implication of a greater groundwater pollution potential at the
Lucas Mesa site in comparison to the Estes Guich site (S§).

Response

In response to public concern, the Lucas Mesa groundwater
characterization (Sections 4.6.2 and E£.2.3.7) has been revised in
the FEIS. However, additional analysis has determined that the
travel time estimates to contaminate groundwater beneath the
proposed disposal sites included in the DEIS were preliminary,
and they have since been removed from presentation by the DOE.
See Responses 6.7.2 and 6.7.22 for additional information on
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6.7.18

6.7.19

estimated value of contaminated groundwater presented is based on
the current known extent of contamination and the volume of
groundwater likely to become contaminaied during the period when
contaminants are being flushed from the aquife.. The DOE has
estimated that conservative (geochemically nonreactive) species
will be flushed to background concentrations within fifty years
in the alluvium beneath the New Rifle site and within ten years
in the alluvium beneath the 01d Rifle site. However, the total
number of pore volumes required to flush the geochemically
reactive species from the alluvium is presently unknown, and
hence the value of contaminated groundwater cannot be accurately
assessed. The value of groundwater wiil be addressed with
considerably more detail dur?ng the aquifer restoration phase.

Comment

The cost estimates for aquifer restoration exclude a plume
menagement scenario, which could be the most cost-effective
approach of cleaning up the tailings sites. Plume management and
capture options should be further addressed in the FEIS. It is
not necessarily true that plume management or capture is compli-
cated and made more costly by the presence of the Co’orado River
adjacent to the contaminant plumes (2).

Response

Cost estimates for aquifer restoration are not addressed in
detail in the final EIS. A detailed review of the various
possibilities for aquifer restoration at the 01d and New Rifle
sites will be evaluated in a separate NEPA decision-making
process.

Comment

No data are given on the soluble chemical content of the
tailings. Heavy metals are stated to be present, but no data on
concentrations are given. A thorough chemical analysis to deter-
mine soluble and insoluble constituents is necessary before
developing a disposal plan. Both concentrations and ranges are
necessary (3).

Response

The only existing data on soluble chemical content cof the
tailings was unacceptable according to UMTRA quality assurance/
quality conirol (QA/QC) standards. The contaminant source was
characterized wusing analytical results from monitor wells
screened beneath the tailings piles at both sites (Sections
£.2.3.4 and £.2.3.5). This provides a good indication of the
geochemical mobility of heavy metals and other chemical
constituents within the contaminant source.
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ESTES GULCH DISPOSAL SITE
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MKE DOCUMENT NO.,5025-RFL-C~09-00781-00

LOG OF TEST BORING
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LOG OF TEST BORING
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LOG OF TEST BORING
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LOG OF TEST BORING

(continued)
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LOG OF TEST BORING
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LOG OF TEST BORING

, (continved)
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LOG OF TEST BORIN
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LOG OF TEST BCURING
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: LOG OF TEST BORIt °

(continyed)
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wir« -
S Increasing moistuce with depth d
i Soil is sliahtly ~0ist
3 L—. p
{ 1
. -+ L *
’ L 4 * L
|
" 3st ;
: o T 3
! p E *
Jb 4 *
+ + |
40 12/6 §
! ] S 25/6
. 24/6 i
T Formational nmaterial
il Sandstorc, intensely weathered to ¢
decomposed, medium hard, white %o
- qray {
4‘5» 28/6 ¢ = 4
sTVi32/6 Core &5'! to- G5!
h‘» J 6:/6 R 29"
=
b Formational material, claystone, yeareny ¥ po
g noderately weathered, hard,qray T RD =0
o““
« T
Do 4
w0
5
Project Nome _RFL-87-01, Rifle (Coloraun Project Number MEI0540E  Figure
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- LOG OF TEST BORING

(continued)
8 - 9/14/87 v :
Jorte Jrilied Fieia Enginesr 32827 Boring Number _ME8-8 coni i nued

Location __N57630.00 _ E53405.00 Ciovasion.  B110.40

diameter 6 Inches Total Depth 5! Feet Woter Toble _None Encounterec 9/14/87

Somple
Soi Description Loborotory Test Results
Type | N

Formational material interbedded

{ORE

l sandstone and claystone, sandstone
decomposed to intensely
4 weathered soft, gray, approx- 3

imately 24 inches recovery,-clay9
stone, iniensely weathered to +
moderately wealhered, medium
Jri hard, aray, approxi-ately § 4
} inches recovery, sote iron

551 staining noted, fracturing and
joints could not be determined “

=
&

Bottom of lest Boring at 51 Feet

>
*

4 ¢

1+ 7% +

RFL-87-0!, Rifle, Colorado Project Number MB7054AE Figure

ZLambert and dAssociates
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3 LOG OF TEST BORING

o
Dote Orilied 9/26/87 Field Engineer o Boring Number nee-9
Locotion NE7Q08. 00 £52965.00 Elevotion 6069.50
Diometer 5 _L0ches Total Depth .- fe8! Woter Toble _lone Encounterec © 26 87
i l Sl Description Loboratory Test Results

Tay,811ty,sandy,s0me Qrave  ,.very
t ¢ stiff,dry, light brown, (CL)with !
chemical denosits
& . -
stpy! /6
4 1276 ; 4
12/6
2 ¢
815l 676 1
11/6fincreasing gravels up to 1 inch
L + maximum §ize,subanguiar ¢
S 1%/
T 9 . lz,é 4
2,
4 4 8/6 &
tor & :
-
13 {
ﬁ “
3 776
+ 1+ 10/6 ES
13/6
+ ¢ r
151 st@hose I
21/6
T 1=Wers ’
{4 423 $ 2% 50, und samples
S( 16/6
i 1876 1
T 32/6 3
4
201 ¢ M 16 ‘
T 2476 !
2076
'
1 4
4 K
25
Project Nome _FEL-27-01 . Rifle Colorado Project NumberEl02:05 . Figure
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LOG OF TEST BORING

% . (continued)
Jove Uries /28737 Fiaia Enginaer 200 Boring Number _ E8:8 continued
Locaron ”57305 . 00 557“55 . 00 tl.v."". 6069 50
diamerer 5 _Inches Yoto! Deotn “': Fect  woier Tobie None Encountered 8/26/97
Son Description Loborotory Tewmt Resuits
Clay,.sandy, grave!ly . hard,moist,
light brown, (CL) with chemical !
deposits
4 ? Medium to high plasticity fines !
’ - +
‘ 4) K2 J;
™
! 1301 ¢ K06
1 « 26/6 0
| “/k
J’ * ¢
: L g J :
g
LT Tsefhere *
] ‘Ssh ‘05/6 3
| 60/%

intensely fractured, aray L

1
i r
+ +
* L
L1401 < [21 /6 ’
| 4 5;3 Formational material,.claystone, g 41
} ! medium hard,intensely weathered,

Sty

Bottom of Test Boring at 41 1/2 Feet

& B - -

> g >- +
-

- - o -> -

1

{5 :
Project Nome _BEL-87-0) Rifle,Colorado Project Number “E105KCE  Figure
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LOG OF TEST BORING

'28/87 / P & 10
dote Oritea 225 ° Fiekd Engineer 2118 Boring Number 50
NAT0EN 8N eanan b L "
L’“'.” 2ITOV . % [,-~) -D. ".V."." 6“‘“0
Digmeter 5 I nches Toto! Depth 25 Feet Woter Toble  one Encountered 9/28/87
Pﬂ?-'-j? Soil Description Loboretory Test Resuits
Type | N
Sand,gravelly,silty,medium dgense, dry,
t 1 light brown, (SM) )
' # Approximately 20 sybangular gravels |
SuegIB/3)with approximately 2 inch maximum
4 size ! 4
b ¢ Bourjce +
4 £y -0 t
1176
4 L
14/6 1
r 1 t
+ 3
| Sand,silty,slightly gravelly,medium }
dense,moist,light brown, (SM)
Q'obSt 12/6 ;
4 £ ‘7/6 3
1376
L L p
+ ¢ +
+ 4 4
115 sefr6/6 i
L0/6
1 Qsorss . |
Formational matertal.sondstone.clavevl
gy soft to medium hard,moderately i
I weathered, lightly tractured,core |
recovered in & foot lensth,qray *
1L L 4
'lO':.uq77/6 ¢ Core from 20' to 25'
Y 3 8 SI"
‘eCOvery = ;—5—,,
* 4 o 1
R " S“IO
f ¢= qr W = g
k < ®
» Bottom of Test Boring at 2% Feet
25
Project Nome Orgjes! Number Figure

ALambert and dAssociates
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LOG OF TEST BORING

Daote Orives SARIA: Fioid ‘”""" fake

Boring Number .-
Locorion 453! 6. .90 £23504.80 Cloverion . 6!53.12
Diomerer o " ones Teto! Depth .~ ° r,,_.:“'" Toble 0N Encounteres 374

) o

Sl Descrigtion

Loboratory Test Resuits

4 4

N
Cla .sandy some aravel .very stiff,
dry to slightly moist, light brown
(CL)

18/ Maximum size grevels approximately
plasticity

0] Some sard layers

/611 inch to 5 inches thick
37

v

6/6
ETIN /6
1 e
4 Increasing gravels ai 12 feet to |
: - feet, subrounded gravels, maximum
? 13 size approximately 2 inches
L 4 L 4
1!
v £/6
4 4STIAIS/6
13/6

19/6] in thickness

8/6

'&# &l/b Sand & clav layers up to 10 inches
ST

Increasing plasticity to medium
plasticity clays

| inch, gravels are sub“arqular, |OwJ

E

p

!

K

-

/ p

>0 nound samples

Project Nome _1FL-57-01, Rifle. Colarade

Lambert and Associates

CONSULTING GEOTECHNICAL ENGINEERS AND MATERIAL TESTING

Projec! Number “570°45F  Fiaurg




. LOG OF TEST BORIN~

(continyed)

<0% el Fela EHQN’COI 3 ke 'onn' Number @€ Re
woc2rcn _N38116.20 §23506.30 Eleverion 2 2110

Ineh 4 2 ;
damerer 2T Totel Deoth il Ll fiei Worer ToBIe o iio0 L0l igva

Son Description

Loborotory Test Results

Clay.sandy.qrave!ly, very stiff,
slightly moist, light brown (CL)

Lo sub angular. naxiiwn size
approximately 2 inches, medium
plasticity

354 7/6
13/6
STK:}M

it

L)

.
40
T 3
| S KSO/ Auger refusc! at 40 1/2 feet on

coobles

s

-
2
el

approximately 20 gqgravels, SUD'OuhOed‘

3
Core run from 40'6" to LL'ipv
fRecovery consisted of a few arave!
and cobbles with 2 maximum size of
5 inches.

L Core run from LL'10" to 46' 113"
recovery consisted of a few oravels
L & cobbles up to &' maximum size
Core run from L6'114" to L9' 6"
¢ recovery consisted of a few nravely

max.mum size 2"
3

nck

Project Nome . NFL-37-01, Rifle, Colorado

Projec! Number __Sl0SL0E Figure
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LOG OF TEST BORING |

(continyed)

Dote .riied a/|16/8% ’l.‘. tﬂ,lh..’ Saker .0"”' Number MER= 11 Continued
Locaorion NSS! '690 f5330;‘80 Elevetion 6153.10
Jameter 8 l0ches Toro! Deoth .. /2 Feet wovrer Toble . oos £:coui.ered 0/12/27
Somple
§ !7' N Y g Loboratory Test Resuits
pe
8/6 Clay,very sandy, sone grgvgi‘ very
t 57 7/6 stiff,slightly moist, light brown, I
F (cL)
s L 6/6 ' . '
Maximum size gravels approximately

| inch, low plasticity, gravels are |
subrounded approximately 50 fimgs J

b4 30/ sands, 20/ gravels !
554
+ |0/ 1
4 4STIN 15/ 4
26/
| + 4 *
? -3 Stop drilling at 57 1/2 feet due to ¢
i 3 twisting off center bit
9 4 4

| Bottom of Test Boring at 57 1/2 Feet

1.4 §
i o !
e P
4704 4
I b
4 ”
4 ¢ v
] 1
L, . 3
Project Nome _NFL-87-01, Rifle, Colorado Project Number 870545 Figure
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LOG OF TEST BORING

/% /%Y » 2 P BRe -
Date Oritied 2 24 % Fiska Engineer . 221° Boring Number _E8- 1 "°
Locotion 8 Feet West of "EB=1] Clovotion . 6!53.00
Diometer 1 _!nches Totol Depth 6! Feet Woter Toble __None Encounteres 824747
1 ’r Nﬁ{ So/ Description Loboratory Test Results
pe
Clay,.sandy,gravel ly,stiff dry, light
4 brown, (CL) ’
& $
1 + ks
L ¢ Scattered cobbles encountered at 4
L Feet
} 54 4

Becoming very s.iff at 8 Feet

d
-
->—

25

Project Nome  RFL-87-01.Rifle Colorado Project Number _“II02L0E Figure
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Dote Oriles 2/32Y
Location B teet west of MEB-11

Jiometer

LOG OF TEST BORING

(continued)

sﬂ

Faker

Fiela Engineer

Boring Number  NEEZ11°8 continues

€.evorion __ 6153.00

« Inches Toto! Depth b fee! Wwoter Tobile _None Encounteres 8/2L/R7

e

Soi Description

Loborotory Test Results

e
-

SO

Clay,sandy, gravelly very stiff,
light brown, (CL)

Cobbles encountered at 37 Feet

-

.

Project Nome

RFL=B7-01 Rifle . Colorade

Project Number MEJOSUCE  Figure e

Lambert and dAssociates
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'I

LOG OF TEST BORING
(continved)
Gore Oriuiea . 2/24/8) Fioid Engineer 2150 Boring Number 87 '"8 continves

Boahen 8 feet west of MEB-)) Clevetion 6153.00
Someter b _Inches Toral Depth &l Feet Wworer Tobie _None Encounterec 3/24/87
E Jomeie Soi Description Loboratory Test Resuits

!'&u N

Clay,sencdy,gravelly, very stiff,
t slightly meist,light brown, (CL) 1
- 1
- +

! + ¢ J’
| 155 1

{1 {
. + 4 *+
i + A Cobbles encountered at 58 Feet :
i T 9 !
| 1604 '

‘ JS( g;: Bottom of Test Boring at 6! Feet l

0/8

fo !

4t |
| 465 '
1] e
e |
Sl 1

\ :

470. +

L |

L L

L 4

1 1

4+ 4 p
Project Nome . REL-87-01,Rifle Colorado Project Number MET05KCE  Figure
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LOG OF TEST BORING

: /127/87 £ ‘ *
Date Orilied - - Fiekd Engineer 218" Boring Number "% 7
Locotion _58380.00 £52415. 00 Clovetion _ $107.90
Diometer & I nches Yool Depth 5 feet woter Toble None Encounteres 3/27/87
}Vm&-—] Sov/ Description Loboratory Test Resuits
Type | N
Clay,silty,sandy,some scattered
1 gravels, stiff to very stiff dry, i
light brown, (CL),chemical deposits
&
!
4
4
Some sand layers encountered 4
L
;-
k?’mational material ,sandstone, |
medium hard to hard,light brown
4
4+
9
Bottom of Test Boring at 15 Feet
3
1 1 (3
t 1 1
< 3
120¢ [ 3
3 p p
L I )
4 +
4
2% s
Project Nome RFL-B87-07,Rifle,Lolorado Project Number MB7OSLGE Figure
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LOG OF TEST BORING

Dote Oried L 25 5] Field Engineer __E2te” Boring Number _MEE- 3-8
Locotion 24 Feet South of NSBE25.00 €52780.00 Eloverion 512810
Diometer _5_nches Toto! Depth -2 "2t wover Toble _None Encountered 5/28/87

i !}FD‘H Soil  Description Loboratory Test Results
pe

Clay,silty,sandy,some scattered
t ¢ gravels,very stiff dry,light brown, |
(CL)

1176 Medium plasticity fines

R J

0St 13/6 Approximetely 102 subangular gravels |
ih/b up to 1 inch maximum size T
4 £ 4
%t sifhiose 1
] 12/6 4
17/6
3 V <
StrY'3/6)Increasing sand at 73 Feet
+ 9 18/6 +
2/6
t ¢ ¢
110t seqme2/é g
1= &0 .
22 /6 50 nound sample
2R ™ 0/6 3
3
1 LR b
Stkl2L/6
, 3/6[Formatioral material,claystone,coft ;T
| | to medium hard,intensely weathered, |
» intersely fractured,gray
tis = L 1= 50 pound sample
z Some iron staining noted Core from 15' to 20'
“ 4
T R\ 2 60u
+ 1 p § (covery m
L2 < 1’ ROD - O
! 3
Bottom of Test Boring at 20 Feet
T 1
+ < 1
; { P
L ] 3
25 d
Project Nome .- t-87-01.Rifle Colorade Project Number ME7054CE  Figurs
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LOG OF TEST BPORING

Dote Dritied 2 22 E7 Fisla Engineer __ 221¢! Boring Number _ZE2°1°
Locotion _N53130.00 £63240.00 Elevetion 625! .80
Diometer £ Loches Totol Depth .1 Teel _  woter Toble . None Encounterco 229787
i !': o % Soil Description Loberatory Test Results
pe
| J Send,gravelly,clayey,medium dense to b

dense,slightly moist,light brown, (SC)]

Approximately 30% subangular gravel
4 ‘L with approximate 2 inch maximum size §

o £ v, I
18/6 S
54 13/6 <

3 03! ‘51/6 4
4y §/2|Cobbles encountered at 10 Feet un !
B to 12 inches in size

cr ost 1‘/6 ‘
12/6

115 : : . ; 1
14/6]Increasing moisture to moist soil

Less moisture at 20 Feet,soil is dry T
i
)
¢
3
— el
Project Nome RFL-87-01,Rifle,Lolorado Project Numper JE1C55CE  Figure
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LOG OF TEST BORING

(continved)
Dare Jrimea 2723787 Fieid Engineer 22" Boring Number __MEB- 15 ontinuec
Locovion _ N59130.00 £53240.90 Elevorion 5251 80
dumerer _ & _Inches Total Depth 5 Fect woter Toble ___None Encountered 9/29/87
Sampie
Soi Description Loborotory Test Rescits
¢ Type | N
Sand,gravelly,clayey,medium dense, e
5 dry,light brown, (§7) V
1 + k1
- Jb

|
| ¢ Tst B/2 4
|
et aepe 1
i [ b 4

, S ¥+
; t ¢+ ™ Auger refusal at 33 feet I Core from 33' to 38'
| Recovery of scattered gravels
; t = 1 uo to 3" maximum size
" 135t = !

3 crc b
T T Tl q

? >

k) g

| 40 i
! : »
I 3
11 ‘

- v 4

3 E 2
' 145¢ 4+

2 Y

4+ L

4 4 ¢

1508 E
Project Nome . KFL:-37-01,Rifle Colorado Project Number "2 05YCE  Fiaure
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LOG OF TEST BORING

(continued) ;

-t N/%Q.Q/2n/87 ) .
d0te Oriea 2/22-2/30/87 g Engineer __22%0" Boring Number _ ME57 15 continued
Location N59130.00 £53240.00 Elevotion _ 6251.80
dameter & Inches Tota! Depth 67 leet woter Toble _'lone Encounteres 1 29/87

Sompie

Soi  Description Loborotory Test Results

Type | N

Sand,gravel ly,clayey,medium dense,
t ¢ light brown, (SC)=CONTINUED p
T 9
{4 4 4
i + ¢ J»
i 55 4
: 1
| Formationa! material,claystone,soft,
b 4 qray <
; + ¢
; 4 {' L 3
l
| ’60’ b
|
1 i
: ! & 3

i
|
t ¢ +