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November 10,1997 EXPRESS MAIL

Joseph J.11olonich
Nuclear Regulatory Commission
Division of Waste Management, Uranium Recovery Branch
Washington, D.C. 20555 0001

Dear Mr. Ilolonich:

Please find enclosed some infortnation brought to the attention of the Radiation Control Board
regarding the Atlas tailings Final Technical Evaluation Report (FTER). At the November 5,1997
meeting of the Utah Radiation Control Board, a Ubh citizen, Peter lleaney, requested that the Board

'

require the State to intervene on some issuer 'clating to the FTER. During the meeting, the Division
.

of Radiation Control (DRC) staff responded to many of Mr. licaney's concemt and agreed with a
mglority of the findings in the FTER.

llov.ever, a major issue of concern was identified that focuses on the adequacy of the launchable
rock aproa design such as to protect the pile from the possibility of a probable maximum
precipitation event and river migration. The Board was presented with information from three
sources: (1) Original infonnation from Peter lleaney which was supplemented at the Board meeting
with a U.S. Army Corps of Engineers evaluation of the launchable rock apron design; (2) an
evaluation by the Division of Radiation Control staff reganiing the information submitted originally
by Mr. licancy (excluding the new Corps information); (3) an evaluation of the information by Atlas
Corporation. Since the Board or DRC staff had not had the opportunity to review the latest
infonnation and legal counsel was unavailable, this issue was deferred to the December 5,1997
meeting of the Board.

We are enclosing all informadon received to date regarding this issue. We would suggest that the
NRC review this information to determine the appropriateners of the launchable rock apron design
as described in the FTER. We would suggest that a conference call be scheduled as soon as possible
at a mutually convenient time with you and appropriate stafTto obcuss the state concerns regarding
this issue as well as the information brought to light as a result of the U.S. Army Corps of Engineers
report. Our expectation would be that NRC respond in writing to the issue of the rock apron to the
Division prior to the Radiation Control Board meeting on December 5,1997 You, or anyone from -
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your staff, would be welcome to come and attend the Board meeting and speak to the mck apmn issue. !
We look forward to hewing from you regarding this important issue. If you have any questions, ;

please do not hesitate to contact me. !
t
1

UTAll RADIATION CONTROL BOARD i

f i

'

,.

'
William J. Sincia xecutive %ratary

.

c: Dianne Nielson, Executive Directoi, UDEQ w/o enclosures
;

- Richard Blubaugh, Atlas Corporation w/ enclosures t

Radiation Control Board members wo enclosures |
Richard Bangart, NRC Ofrice of State Programs w/o enclosures

'

Charles llackney, NRC Region IV w/o enclosures
.
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7 Nov 97

Radiation Control Board
State of Utah
Moab meeting

'

Re: Disparities between NRC Final Technical Evaluation Review Design of Launchable
Rock Apron and US Army Corps of Engineers recommendations.

Dear Radiation Control Board:
,

The following are the major disparities between the NRC Final Technical Evaluation Review
Design of the Launchable Rock Apron and the US Anny Corps of Engineers recommendations
as described in the attached letter report.

1.) US Anny Corps of Engineers requires that anticipation of rnaintenance will be part of the
completed project. USACE Engineer Regulation i110 2-1405, the design presentation
must include an operation and maintenance section. The NRC's FTER claims the design
will be free of active maintenance for the 200-1000 year design life.

2.) US Army Corps of Engineers recommends a design channel bottom El 3940 due to local
bend scour, The NRC's FTER use of a design channel bottom El 3947 is not supported
in Appendix 0 of the Atlas Tailings Pile Reclamation Plan.

3.) US Anny Corps of Engineers recommends detennining rock size by using river Dow
rather that overCow, The NRC's ITER recommends detennining rock size by using over
flow.

4.) US Army Corps of Engineers recommends use of 10.2 R.sec as the maximum Dow
velocity in designing the launchable rock apron. The NRC's FTER uses a maximum
flow velocity of 7 R.sec.

5.) US Anny Corps of Engineers recommends use of post launch 18" blanket with a D o3
9.25" with D85/Dl5 = 2 to address river flows. The NRC's FTER recommends an 8"
blanket with a D a of 11.2".3

6.) US Army Corps of Engineers recommends a before launch 1 R. section 54" thick by 31.3
A long or 141n'/ft. The NRC's FTER recornmends a before launch 1 A section 30" thick
by 20 R long or 50 fWA.

The differences in item 6 results in a necessary volume of 13,787 yd' oflaunchable rock riprap
in ine US Army Corps of Engineers design versus 4889 yd in the NRC approved design.2

It is my understanding that the Council on Environmental Quality has funded a study to
determine quantitative and qualitative ground water effects on the Colorado River from leeching
contaminants. They are proposing to drill some sampling wells to obtain the necessary
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information.

In addition to my previous request for Utah State intervention pertaining to the launchable rock
apron, I request that the State of Utah intervene to obtain the necessary infonnation to dcEne
the historical northern boundary of the Colorado Rives through sediment analysis. I also request
the State of Utah intervene to obtain the necessary infonnation to dcEne the subsidence zone at
this site including how far the zone extends under the tailings pile itself.

I thank you for your time.

Sincerely,

*o

Peter llaney
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Dr. James llouston
Waterways Experiment Station
CEWES CV-Z -

3909 l-lall Ferry P. Lad
Vicksburg, MS 39180

October 21,1997

Dear Dr. Ilouston,

The Grand County Council hereby requests the U.S. Army Corps of Enginecis to review
the Nuclear Regulatory Commission's launchable rock apron design. As we understand,
the project wi!! include the following:

a. Design channel bottom elevation resulting from local bend scour,
b. Rock size in apron.
c. Before launch apron configuration and rock quantity.
d. Effect of subsidence on rock apron launching.

We understand that the study will not address the expected duration of the proposed
design afler has launched because no information exists on the long term (250-1,000
years) performance oflaunchable stone. The study will provide a discussion of what
standard Corps practice is for maintaining bank revetments.

Enclosed is the 33,000 fee for the letter report.

Please fax a dran of the letter report for review to 435.259.2574 between the hours of 8
a.m. to 5 p.m. MST or 435.259.2959 thereafter.

Sincerely,
r N

'% v'(n e. .

Q- tt Leavitt, Chairman
Grand County Council

J:\l997\ letters \ houston. doc

125 East CenterStreet * Moab. Utah 84532 * Fox 801-259-2959
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November 7,1997

Coastal and llydraulics Laboratory

SUBJECT: Letter Report: " Review of Rock Apron Design, Atlas Uranium Mill. Moab, Utah"

Grand County Council
A*ITN: Mr. Peter flaney
12$ East Center Street
Mo.ib, Utah 84532

Dear Mr. Ilancy:

Enclosed is subject Letter Report. Should you have any questions concerning this, please
contact Dr. Stephen T, Maynord (601/634 3284).

Sincerely,

<mM I\' . 'f _)'. .. .

2 James R. Itouston, l'hD
Director
Coastal and Ilydraulics !.aboratory

Enclosure
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Review of Rock Apron Design, Atlas Uranlaan Mill, Moab, Utah

T6.troduction and Objoetkee'

The comments presented herein address the proposed rock spron design at the Atlas Uranium
Mill at Moab, Utah. The Nuotoar Regulatnry Commisalon requires that the Atlas proposal meet a
design 114 criteria of 2001000 years such that ongoing active maintenance is not necessary to
preserve Isolatica, During a 2001000 year lift, many factors can affect the stability of the Atlas
mill tallings pile, This review fbcuses only on the design of the rock launching apron that is
placed along the toe of the tailings pile. The rock spron is intended to protect the pilo should the
Colorado River migrate to the poshion of the pile, Specifically, the objective of this review la to
address the fbilowing questions:

1). How does the 1000 year life affect the applicability of t)S Army Corps of Engineers
(USACE) guidance?
2), What has been the historical performance of rock launching sprans and under what conditions
have they been successful,
3), What abould be the design channel bottom elevation for computing the quantity of rock
required in the rock apron?
4). What rock sir.e should be used in the apron?
5) What is the before launch apron configuration and required rock quantity?
6) How would the anticipated subsidence affect the performance of the rock apron?

Descriptier. of Project and Proposed Rock Apron

A layout of the tallings pile along the Colorado River is shown in Enct 1. Enct 2 shows cross. i

section locations near the tallings pile and cross-sections 4 8 are shown in Encis 3 7,11nct 8
'

shows the alignment and location of the rock apron. Enct 9 shows a section through the tailings
pile which includes the rock spron, Appendix 0 (enct 10), " Calculation Brief, Rock Apron / toe
Design", contains details of the design evaluated herein. The rock apron is piaced at the toe of

|

the 3V:10H tailings pile side Mope in a before launch section 20 A wide by 2.5 A thick The
dealan uses a IV:2H launch slope and a scour depth of 21 ft which is based on a riwr thr.!wci,
elevation of 3947 and a beibro launch section bottom elevation of 3968.

Applicability of USACE Culdance

Guidance presented in USACE (1994) is based on the anticipation that aurveillance / monitoring
and, if necessary, maintenance will bc part of the completed project, USACH Engineer
Regulation 1110 2-1405 states that the design presentation must include an operation and
msintenance section. Projects with a design life of 200 1000 years are well beyond the project life
_used in USACE bank stabilization projects and have a greater risk of fhilure before reaching their>

design lifIr if the same design principles are used. This greater risk can be offset somcwhat by
greater conservatism in the initial design. Consequently, a project with a 200-1000 year design,

lifle should apply USACE guidance in a conservative manner,'

jrv el erirl' oN 9P t EI - / F, . 40 " AON ttPE-Pt9-109:0I' 00A
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The objectives of the Atlas protection is to isolate teilings and contaminants without requiring !

active maintenance. In 10 CFR Part 40, Appendix A " Criteria Relating to the Operation of I
Uranium Mills and the Disposition of Tailings or Wasta Produced by the Extraction or !

Concentration of 5ource htterial From Ores Procused Primarily for the;r source Material ;

Content", under Part IV, Long Tam Site Surveillance, Criterion 12 states "As a minimum, annual '

site inspections must be conducted by the government agoney responsible for long term care of ' i
the disposal alte to confirm its integrity and to determine the nad, if any, for maintenance and/or
monitoring." If the rock apron launches, thwe annual site inspections will be required to insure i
the long term performance of the rock apron. Factors such as insuring a reserve quantity of rock r

in the apron, dealing with concentrated overbank drainage, and the stability of the upstream and !

downstream ends of the protection should be evaluated.

Historical Fe:Tormance of Rock Aprons i

i

The rock apron proposed for the Atlas alte is broadly classed as launchable stone protection and !
has be vidt'y used in the USACE. Launchable stone techniques include the following:

'

A. %. aow revelments. Primarily used on Missouri River. Rock is placed along top bank similar
to the proposed Atjes site. Sites installed in the 1970's are performing as designed with a few -

sites having depleted the supply of rock. One of the characteristics of some of the Missouri River i!

sitos is a launch alope much steeper than the IV:2H slope found in purely non cohesive matwial. |
This steep launch slope is almost certainly due to the prosence of cohesive soils. The primary

'

effcet of the steep bank angle is the slope effect on the stability of the rock. !

B. Trench 4lli revetments. Widely und on the Arkanus and Red Rivers, and to a lesser extent on '

the Mississippi River Involves placing the stone section at about the low water reference plane i

preventing significant underwater slope preparation. Above the trench, standard revetment
construction techniques are employed. Trench fdi revetments along the Arkansas River were,

constructed in the 1960's and have performed as designed in conjunction with periodic -
,

L maintenance.
,

C. Weighted riprap too- Riprap is placed at the toe of the eroding bank and the stone launches !
only in response to bed lowering. Weighted riprep too was widely used in the USACE(1981)
experimental bank protection prognm with good performance.

Launchable stone fbactions best when the eroding bank or channel bottom is non cohesive. Since !
few riverbanks are purely non-cohesivo and most contain layas of cohesive soil, the succenful ;

performance _of many field installations ofiaunchable atone shows that some layerins is allowable.
Banks having thick layers of cohesive or highly wosion rulstant soll beneath the launchable !
section will fall in large blocks as they are undermined and the stone will launch in an uneven

'

,

manner leading to poor slope coverage. '

,

' Declan Channel Mottom Elevation-

Many river engineers believe that scour at the toe of bank protection is one of the most common,

- causes of fhilure. The design channel bottom elevation at a protection site that has a design life of ;

2001000 years must consider not only local bend acour but any channel bed degradation that may
occur over the project life. Appendix 0 givu no supporting information for tho selection of El j

!
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3947 as the dwign channel bottom elevation. NUREO(1997),4.5.1.2.3 Colorado River, states
"To utimate the depth of scour awociated with migration of the river, the licennee conservatively
assumed thet the river channel would retaln enentially the same elevations and configuration in its
migrated mate as in its current state." Ill 3947 is the maximum thalweg elevation between cross-
sections 4 and 8. Standard practice is to set the design channel bottom elevation some distance
below the minimum thalweg elevation in the reach. This minimum thalweg elevation is almost
always mcasured at low flow conditions and streams generally tend to locally scour bendways
during higher nows. The magnitude of"some distance" is generally based on experience with the !
same er similar streams and can vary from as littie u l 3 A on a small stream to much larger on
large rivers. The design life of 200 1000 years certainly warrants a conservative selection of the

_

'

design channel bottom elevation.

Musseter and liarvey (1994) was examined for pertinent information concerning selection of the
design channel bottom elevation. They conclude that the bed of the river does not generally >

degrade during a flood event and that long term degradation w!il not occur because of the bed '

rock control downstream at the Portal. This does not preclude local bend scour which will be
addrened in the following paragraph.

To compute local bend scour, a bend configuration must be dallned that is consistent with the
,

Colorado River having migrated over to the tallings pile. One possible mechanism for this
migration le for erosion to begin between cross-actions 4 and 5 which has high velocity
(Munetter and Harvey, Fig 4.5), highest right bank shear (Mussetter and 11arvey, Fig 5.3), and i

lowest centerline radius Rc / water surface width W (Munetter and Harvey, Fig 5.4). Once scour
is projected along the right bank between cross scetions 4 and 5, it is likely that the bend that
forms to go around the tallings pilo could have an Rc/W about equal to the minimum of the
prwent channel which is about 3.0 flowever the Colorado River finds its way over to the tallings
pile, an Rc/W = 3.0 is not overly conservative since it is occurring in the present channel. One
additional concern is that if the river finds its way over to the pile, the East point of the tailings
piWrock apron willintroduce a significant discontinuity along the outer bank.

In addition to the above channel configuration, a flow condition must be defined that produces the
most significant scour, Hankfullis about 40,000 cfh and the Portal producca backwater effects on
the right bank at the higher flows with little innucnce below about bankAall. The guidance used
herein for eettmating local bend scour is presented in Maynord (1996) and is an empirical method
based on flows at about bankful or higher and flows not having significant backwater effects. The
hydraulic profile for a discharge of45,000 cfs was used to define the local bend scour. Higher
flows were not used in the scour analysis because the method in Maynord (1996) wl:1
overestimate scour if significant backwater effects arc present. Using cross-section 4 as
representative of the upstream and of the bend, water surfhce elevation - 3965, main channel
average velocity a 5.45 ft/ soc, channel area = 45000/5.45 - 8257 sq ft, water surface width
W=850 ft, average depth D=8257/850 = 9.7 ft, Rc/W=2.94, and aspect ratio W/D-87.6. Using
Maynord (1996) with a safety factor = 1.08 results in a maximum water depth in the bcnd of
about 25 ft or a design channel bottom clevation of'l965 25 - 3940.

!

i

a _ __JOld _COOloN trtgI_ | 2 6. 20 A0p
_

. Citrt,t709-10_910f _ _ , _ , _ _ 00 {
_ _



Sod tLot *0N nl/n Et:TI L6/10/11
,

..

A dealan bed clevation less than tho El 3947 used in Appendix O is recommended for the rock
apron. Using local bend scour estimating techniques, El 3940 is detennined and is about 5 ft
below the minimum low flow thalweg elevation (c13945) in the existing channel reach (cross-
sections 4 8).

Rock Size in Rock Apron

Appendix O determines rock size for overflow and for river flow and determines that overDow is
the most critical and requires an average stone size of 11.2".13oth overflow and river flow will be
examined in the following analysis.

The overflow analysis in Appendix 0 uses Stephenson (1979) to determina the required rock size
for flow down the IV:21{ launch slope of the rock spron resulting in an average stone alze of
11.2". Stephenson borrows atability coefficients from guidance presented in Olivier (1967) and
apparently ran no tests of his own. This reviewer could not fmd Olivier (1967) but neither
Stephenson (1979) nor Olivier(1973) state the slopes for which the equation is valid. However,
Knauss (1979)(enct I!) reports that Olivier's data were limited to 20 percent slopes. The
derivation by Stephenson results in rock size much larger than Olivier (1973) when both are
extrapolated out to a IV:2il slope. Knauss reports on tests by IIartung and Scheurlein (1970)
which address slopes up to IV:1.511. Knauss simplified the 11artung/Scheurlein work which
showed that the required rock size la less than tl.e size required by extrapolating the Olivier
(1973) equation for the steep slope of 1V.2!I. *Ihe diffbrcnce is attributed to the presence of
entrained air which begins on a rock covered slope at about 15-20 percent Rock size
reconunended by Knauss using ti,e liartung/Scheurlein work for IV;211 slope and q=0.434 cfs/R
is 0.18 A and had a unit stone weight close to that proposed .'; the rock apron. Rock size nom
Olivier(1973) for the same conditions is 0.39 A but note again that Olivier's tests were limited to
20 percent slope. Recent experimental work by R obinson, Rice, and Kadavy (1997) evaluated
slopes up to 40 percent in a physical rnodel and 16.7 and 33.3 percent in a prototype.
Extrapolating their equation up to 50 percent slope (IV:2H) and q-0.434 cfs/n resulted in an
average ock size of 0.21 A which la quite similar to the Knauus results. Robinson, Rice, and
Kadavy used rock having specific gravity of 2.54-2.82 but all but one of the steep slope tests were
conducted with specific gravity of 2.54 2.59 which is close to the 2.47 at the proposed rock
apron. Data norn Abu Sayf(1976) for a IV:211 slope and specl0c gravity of 2.65 were plotted
as part of this analysis and show a required averno rock size of 0.23 A when using a rock size 25
percent greater than the size at falluto, These three similar results strongly suggest that the
Stephenson (1979) method resulting in an average rock size of 11.2" (0.93 n)is too conservative
for a IV.2il slope.

The selection of a unit q = 0.434 cfi/A assumes that there is no concentration or channelization of
Dow. Since this slope will be forened by the launching of the rock apron, the launched stone will
not be smooth and uniform. It also seems un!!kely that the 3V:10H slope of the tailings plic will
introduce Dow uniformly to the rock apron slope all throughout the 200- 1000 year life. Abt et al
(1988) discusses concentration and channellration offlow on an overnow embankment. Abt
recommends a factor of 3.0 for the condition where flow will channelize on the overCow
embankment. Considering that this is a slope formt.d by launching and a design life of 200-1000

e,0 * d 900 * oN 9 tt : 7.1 2f3.20 00N f t t'E-tit 9-109: O f 000
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years, a fhetor of 3.0 timeJ the uniform q seems appropriate. Based on Robinson, Rice, and
Kadavy (1997) the average stone sire should be 0.4 A Abr q = 3(0.434) = 1.3 cfh/A. The Knauus
reintion results in an average stone size of 0.38 A. The Abu-Sayf data show an average stone size
of 0.39 A. The lesser unit weight for the proposed rock apron requires a larger stone size of
about 15% resulting in a recommended rock slae of 0.45 A to handle ovedlow. |

|

Rock size in the apron to remain stable against river flow is determined using procedures in; |
USACE (1994). The same bend configuration used in the daign channel bottom analysis is used
in the dprap design.' The riprap analysis uses the same Ro =2500 A which is the minimum radius-

,

8a F s existing reach. The riprap analysis usos main channel cross-section 4 which is quite similar i
dn channel cross sections at 7 and 8 and differs from cross-sections 5 and 6 primarily i

.ee of the presence of the mid channel bar. Main channel average velocities flrom cross-
don 4 were used in the analysis (enct 12). Cross section 5 yloided similar and only slightly ;

higher velocitim. The primary difference between this analysis and the Appendix 0 analysis is
that the large drop in main channel average velocity between cross sections 5 and 6 (enct 12) is |
not assumed ta last throughout the design 200-1000 year life of the project. Even if one believa

,

this large drop will persist, the hydraulics at cross-section 5 should be used because it is located
near the upstream and of the tailings pile. This large drop in main channel velocity is because the
lea overbank is assumod to convey a significant amount of flow. Whether that remains true for
the next 1000 years depends on factors such as the offsets of vegetation such as the Tamadek on
blockage of the flow and the land practices of the owners of the lea bank, some or all of which
has been purchased by the Nature Conservancy, who may change what has been done in the past.
Riprap alze is determined for flows at or below 70,300 because of the backwater effects llrom the

,

portal at higher flows as well as some conveyance of the overbank across firom the tallings pile. '

Results are shown in the following table.

Q, cf Water main max vel depth at width, A Rc/W D50**,A i

Surface chan avs at outer outer
El_ ve!, A/sec bank *, bank *,A :,

A/sec :

20,000 3959.5 3.8 5.7 10.8 600 4.2 0.19

45,000 3965 5.5 8.3 15.2 830- 3.0 0.47 ,

i

70,300 3968~ 6.8 10.2 16.8 550 2.9 0.77
* velocity and depth at 20% upelope front toe as per USACE(1994) !
" Based on gradation having D85/Dl5=2 and safety factor of 1.1

|

Guidance in US ACE (1994) recommends launchable stone having a D85/D15>= 2.0. - Seone used
in overflow embankment should have D85/D15<=2.0 as per USACE(1994). A gradation having
D85/D15 = 2.0 is recommended. Thickness in Appendix 0 is 2D50 resulting in a recommended
thickness of 2(0.77)=1.54 A. Use T- 18" thick blanket with D85/D15=2 to address river flows.

+

.

Based on ovedlow and tier flow, river flow is the most severe stress r6 requires an 18" blanket
thickness.

,

.
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Nefore Launch Apron Configuration and Rock Quantity

The design in Appendix 0 uses an increase of stone volume of 50 percent (uncertainty thetor =
1.5) for dry placement, launch depth greater than 15 A as per USACE (1994). The volume / unit
lensth of bankis determined as

volume Ift=(scour depth) ($) (1) (uncertaintyfactor)

where T is the required blanket thickness of the riprap ifit had been placed by mechanical means
rather than by strean* launching. Maynord and White (1995) dimuss the finding that the stone
launches to about 85 percent of T. Guidance in US ACE (1994) uscs 100 percent oft to
computo required atone volume. The uso of(8"/12) for T in Appendix 0 is not correct. Using the
parameters from Appendix 0 with T= 2D50-2(11.2")/12=1.87 A results in

volume //t a (218) (1.87) (l.5) *131 ft /ft (2)
3

Using the parameters determlned herein, the required volume is

volume / /t = (3968-3940) (8) (1.5) (1.5) =141 ft'//t (3)

Using a before launch section thickness of 3T results in a section 54" thick by 31.3 a long.

Effect erSubsidence on Performance of Rock Aprvn

Subsidence of rock aprons is not an I: sue that has been studied and not normally required for the
design life of USACB rock apron structures. This section primarily contains opinions of the
reviewer concerning what subsidence scenarios could lead to prob 1 cms with the rock apron.

Subsidence of the before launch too section (becauw ofits relatively manalve nature) could lead to
an unprotected zone between the rock apron and the toe of the tallings pile.

Subsidence of a differential nature along the length of the rock spron could lead to a
concentration of runoff down the launched apron slope and fail the launched slope due to the
concentrated flow,

420*d 200 0N 47: 51 26.40 ADN ttPE-Pt9-109:01 000
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summary ama Cenclustans

Using Corps ofitngineers guidance, de apron design was evaluated as follows:
'

1) A de'an channe! bottom elevation of 39401s proposed for determining stone quantity in the
rook apron. El 3P40 la about 5 ft below the existing low flow thalweg in the reach near the
tallbss pile.

2) Based on this evaluation, river flows will dominate attack of the proposed rock apron. Rock
in the spron should han o 350 of at least 0.77 A that will result in a layer udcknas of 18" aAer
is:cchlag. . The rock gir.dation in the apron abould have a D8S/ DIS = 2. Using a before launch
esodon thi2kness of 3 times tb aaer launch layer thickness, the before launch section should be
54' * hick asth * 2 8 in leapi.

3) Two potes bilssou regarding subsidence are presented.
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Figure 1.1. Location map of the project site (from Belknap,1991).
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Actual and Allowable Sheer _ Stresses for Selected Discharges
in Colorado Pilver usino Army Coro of Enonneer Method ~

11.2 inActual Alloweble Shest, psf _. O60 =

0, cfs - V, fps - Y, f t Shear. naf Bottom Side phi = 26.6 Dog
_

4000 -2.26 4.98 0.09 3.42 2.54 thets -42 Deo-

20000 3.08 12.06 0.12 3.42 2.54

48900 3.3 17.96 0.11 -3.42 2.64

70300 3.3 21.07 0.11 3.42 2.64

123500 3.01 29.24 0.08 3.42 ~- -2.64

178000 2.98 36.39 0.07 3.42 2.64

300000 3.09 49.96 0.07 3.42 2.64 . . _

._

Notes: ,
,

9

v = velocity of Main Channel
Y = Depth of Flow in Main Channel .

Y, Y values are from Mussetter & Harvov,1994

fpgp fff /M

% / d c 7. a n a
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i 1i 1976. }{11 Thosus ist his bock eThe Ercheer:r4 cf Large Damsn.
tm b mv unntant and a6ageous becense of the necewaryc

$ chapter 15. a Flow Through a=d Over Rockfi!!n (Ref. [Ill gives a short I CI IIS l'P O more prac!Cahic rane:s of appbcanos
,

descnpuoi and ccpa of the two compu:ation-trethods. lie states that !be g
{ a resuhs are a reason Me agreement = under special assumptions.This statemers

nay be ecscerned as a very rough estimation.
3. DERIVATION OF max Fr -FORMULAS gs Cin references to the sutzequerW demmt or the two r::ethods an exact s

3 comparisoc. for example. leads to the foIIowing figures: 3.1. M[nico kr acotta no imsucarto at uwontesatrNotas wootmaa 8-

- o downstream slope of the overtepped rockFJ : 1 on 2.5 In their experimecs Unford and Saunders observed the begin of damage d
weight of the average arcre (crushed materi 1): L75 kN the ocwnstream slope at an overstorped mood reckfdl dam (Rd.131). AfaZ

egaivale::t diameter of the average stone: 0.5 m evah:ation of the discharge as ces thresho:d stage in the enodel they coegeds

3 s estural. packing of the scrface layer (p- 1.2 or C-0.6) their test resuns with a theoretal approach using the forowing, wen known
regaired number of stones per crit area: 3.33 equanots.a
mas discharge aner Ucrerd/ Sanders /Orivier:0.6m'/s m

-
(a)Ge=IVv. - continuity equation (critical va!oes) N"

maa Cscharge af.cr liart:mg/Scheceriem : 1.4 cP/s m o
"

The comoc:ed disch2rge varies ccesiderably. Octy for a slope cf aboct 1 en (b) v. = p. gM - cridcal boundary shear s:ress (bydraulic properties, DaN

? g (twing the c6er data d the cra:cpie cmstant) one yic!ds equa! discharge Boys)
_

.

.g (2.3 m'/s m1The czplana6cn ofthese facts is the mais scope of this paper. (c) v = T/-(p. - p.)-g 4 - critical boary shear s* ess Wd p
Due to the resuts of the cap.26.s at PSRA a prelmdnary remart may be per6cs, Shields) y

g gn,en: the value of the so<aued threshold few is determined cely by the s

z di=emio::s and characteristics cf the stones oc the surface of the dowrstream i p
slope ani independent of the undertying riatenal. The design equation was M Vc * - I E he.J - Bow equation (flat stopes. Chery) :

obtained ficm the resuls of tests with an 3.r4ervious downstream slope and Y Ae
i

|therefore wis no seepage flow. By meacs d speczal addition 21 tes:s. however, the 1 e N :/6
stabished computation-method has been shown also applicaMe to s:ructures (e)

.( b ) ftietion factor (Manning-Strickler) E=

eith seepage f.ow. 1, g
*

withC = 19 and valid for #'h > 2.5N 2. DEFINfDON OF Fr .T11E HtOUDE NUMBER OF TliE STONES Es

M A cxxr:panson of the two competatice-enethods in a direct and comprehen. The most important terms are defined as fonows : et

), sive u ay is not pcssaole except in specid design cases with given data. Besides, the 3 = heam slope of e@%
computational procedure as more cr less complica ed. With the fotowing v, = mean (criticM) Way u in@ en (m/s)- Um

$ imte -n of a denersiocless approach a rnore gercralized comparison will be v = cn'. scal shear suess cWm.
..

) availabic. Using the soc!!cd equivalent d:ameter of the stones as characteristic
p., P. = mass density (tere : pe = 2.i t/m' for heavy stones and p = 1.0 t/mo length, a special Froude number may be defined as follows :

-

8

for water)L..

rep.maa hs = UI Combicing these five equatiocs similar to the hydraulics of sedimentFfs g 3n ds /23.

trarnport m open &nnefs kaaion theory) and introducing the defined
crith

,

charactensne Froude number oce fmany arrives at-
,

Fr = Frcede ramber of the stones -

s
= ( r ')513 ( # ~# * ) * p is.A = equivalent diameter of the stones at the surface layer of the dowstream. rnax Fr = - S

stope of the rockfdidam being Idecin! with the diameter of a sphne of tie same 1 0w
~ UIs e

v&Jme as the average store wiiin the layer (m)
qe = mar q = specific. critical (or threshoti) Dow at inc:pient mot:on of Fmm an ever-all evahrstion of the test restats of1.inford and Saunders
indiridualstones(m /s m). one can find the foPewing expr"= for a mean valac of the critical shearl

After some traesformation and rearrangerneat of the given equations a max
Fr -fornrJla can be derivend for either cornputation-method.The possability of v , _= 0.0715.( g ) -

0)
s

the introduction of Freude's law of sinnlarity into the problem under c

144
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' ~ ir.g factor p describint she inGuence of the @ rmgM M b 3 h WN4 IM Md 8AM M D NJ
"

"*

[8PPe ccMiu leyer dee t3 the dam constroc:im. The definition of p =c be and 5 surmiers Fig. 2 presents a graph of the deriwd maa Fr formica accordtag ,

rN
g range of p innstigated was: 0.14 p 41.2. to esation (23 and U1 The steepest slope Westigated in the snodel was I on 5{ pen

U , 0.21 The graph poirns out the essensave extrapolaeson of ness result and

j theory nowards steeper slopes penpaud by Olivier in Ref.il} sadl2! The tenson
e
Efor the estrapolatico is evident since in soci!ill dem constructson seseper slopes 'd 'N

. 35 m n Q 2 h are more iraportart than sm>Ber ones. But as shown Inser. thejustification of this '
~

f /cos ,, extrapolmson is very doubtful. Forte issefy, the r=in are layict on the safe side:I
. c

regardirs dam s: ability. However, the use of overtopped rockf31 as a spiEwayao %
normally depends on the neanimum ad=kNe d'xharge per unit width, andC -

consequently on the relation between the resign flood and tne given length of then-
~ %e

, ,

dam section suitable for overspilling. If the threshold Row is soo srnaN %e o

h.%= overflow of rockfill darns for flood control is of liede in.erest. Olivier's
Q

-*

%. . , a;
extrapoianon towards sieeper storu yields saaminium discharge vahaes with asch*

' 1:t?,511: Cit:%5 -
- I'"P'O W '

\1or]loyers of crushedstones, Itimber. wore mesh.' In Mer\ Mreport W|D nhe design kunnla is writaen in the way
' c5 specia tyarrorsgetilp ~2,7tirtr#3s

5
'

3 Fig. t : 4e = coast. Ip -a w )S!3 1- 7l'. ds /2(m /s . en) 'h
3 3

sw'Z tapaimeral arrag- =ad b W' '--

r,as p enne eschnazw. for crushed retrgh stones with etest.==C235 (p= l.2).
r

This type of formula is well-knesva in bed'.osd thacry as Ibc critica3 e'
discharge equation'after schnatM pesented at first in 1934 and latee ?.

mar Tr rearranged in 1950. Schokinsch proposed a coastsat value et0.26 according so S5 r,* = CMf,.
h , .

;

to g '

3 I 3.2. Msnoc ecacocctD AN bvEst1cATED 9% M um3CrSChC Utim )-to

",9 . erfropolofwa from mtenerous test-series at the Hi*nolie !.iooratory at Obernach 3
.o '

-8 by m yieri (
Scuecerlein developed a theoretical snethod to describe the mechanics of flow so -'

steep a.;d rough open channels (Ref.151 and 15}l The roost important result wasy y. ,,:-- g an equation determining the friction factor as a furiction of relativ roughness. .3

]
- R s
4 ' packing of the roughn:ss elements. channel slope and especsa!!y of air.*

entrainment into the extremely turbulern water Bow.-
.. g ;
ca i N

la their ICOLD-report (Ref.[4D Hattung and Scheuer 1 cia made use of thesc .*-* I '' \ \'% p,qs fundamental T.ow force .as 1 find a method for the design of overflow rockfill
.n. ; i N,'N- dams.They fm:11y came up with a prop zal for the cornputation of the maximum
,

b ?' '

"j 'i } admissible discharge introductag a citerion for the channel stabahty. The I
p, gy

;y eqaations used are given as follows :,
, , , ,

Q1 Q2 43 Qt QS 46 0] ig} y = ag g ,, y

g
, -continuiry equation inchading the influenae of air-entrainement feritical values)

Fig.2 : (b), e = Eh. .Qd s
* amp with E = I.2

'was TsJrssia inses stie dem cf Howh 0 c .Pw
fa f,, ,,,,, f,s. mar ==e/s,er.r.ser -critkal velocity equa: ion Gocipient modon) denved from stability conditions

147-ca
c3
' 3,
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Few the ute nf shc cenemww of the two miputation-menu the se -Igg},g , gg pgg had 12 estrapolate the pa: Ling factor G so o low ~] value dC2.25 Idecre:tsing
s
N , A

reathnost Ihe graper punts out the mscroting fact. th:st .iis entr.'Jament srartsC* ,

-b N with slops mar I on 5. which was the steepest inc'inadon of downstream
embackroent withivi the nests from Linford/Sanoders. Na

k Io
ho

'I n.
| Ec. l - s% 45mm 2 l,2 R7mo,K = .A. leg

o
t * * * ;a wgr...-

yc facscr IScheuerleint. wish the followi:s =Weh deriwd Ecm the.

gjg-hy
~

08 A = . 3.2 , ~ .- y . es4 e-
dss =
5- -l-6Q , Qm-_N s,'ho.s

-

? B,3 c.-(1.7 + 8.1 0 sin 9) r%17:2.517 5 . ,in % p; c -
o-4

~ .

'

a$ hc
c = 1-1.)-sin 9 + 0.CS 1 cyer of crushedsnones. "'''' WU Y, Tc

roecioet arrangedte,-2.7tta?)c.
Z ,

The most finportant terms are defined as fonows: - %3
a :r aeration facecr re!ating the hry c(air-water ndriere to the dessey of -

pure wa1er , % % ,, g%
E = stability factor hecen , - i mannira.se k es,n

ars

o =aegie cf siepe c':i
L = snean hydraslic roughness height mer f'r

-

3O = packing factor (dcEnition will be given tated
4 E

g

$ The comb:ns len and am 4.sel of these equa6ans and the introduction 3- k Q' "

? d de defined characteristic Freude number really lead to the equah ( h.I
9

nji , wy- inthrenced,8 Aa d + 15MdW N .

max Fri = 5. c
y, 's"q % uJrdamen

-
o r.

'% %T The aeration facrer related to enacal flow conditions esay be compuied from

N',I'o a simpEd equation, which was derived from the author as a straight forwant." ' %.,but nearly exad apprcxirnation to the model test resuks : , ,

1- " W M,
Wthe aerthor-

N4,CUS
k4 aars

I y'a, a 1.18 + 048-0 - 1.44 sin 9 forp. = 2.7 t/m') (5) - - 9 + .ms,n 3
'I Y 'i~

."iThe very importait seration of the flow is highly infinencrd by the LJe i i e i

magairude of the dewrstrean. slope and the packir:a factor of the serface layer of 47 42 @ Qt 5 46 y
the rectSII. The range of @ investigated was : 0.15 (e 41.125.

I---raise of modes testsM
in Fig. 3 the experimental arrangeroent of Scheucricia's isvestigation is Fig.4 :

shown schemarkally. Fig. 4 con:ains a graph of the derived max Fr -formula .

s
according to equation (47 and (51 The fasise of slopes experimentally in esigated m ,,,% ,

varial from I on 10 (rather flai) to 1 on 1.5 (very sseep). ,,,,,7,,,,,,g ,

149
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c F,u -

, ,, 3

k. ~K_ stability factor -

p<
- p E

,,
n,L3 E=Q8- E:1,2 *

- computed from Olivier,s-

''0 '1 equation forp = 0,915 = 4-

Fis. 5 :
1,& ~a

wua*s ~~s @ '"'" E-
} = extrapolaticn with--

0 "'**''''"'*"**"''h'*"*" and without air ;?
4.CDMPARISON OF THE TWO MEmOOS I,3 - }

equafion 0

? Cor.skerbg it.e forces acies on the sones within ite surfre layer of the 7,2- - - N)3-N 4.1.S usasn acnac (7)

' . . influe%, f
.T- r--T,2. p--

,

N overre.e4 destream embaniment schecerie m established a stabar:y coexfi- nce o
{

,
~

enfrained air .. k<tion resciting in his critical velocity equrien for mc:piera rmance : ;
y,7 _

| g
,

o
e - EO - ,,. ,, ps coct ; ; 4s)

#s - swr v
,

in this encan the inriuexe or air-estramment a s chancei spe is j i 4 i . . . . -s
0,1 42 0,3 0,4 0,5 0.6 0,7Inc.odei For the:tability factor he chose tSe vetoe E = 1.2 according to the nest ; . g

results ofIsbashTig. 5 and Ref. M ). lsbers equation g ven in 1936 for doening : ..

yoci is ruenieg water reads:
.

Fig.6 :

M* '' '** * I UIA
v : E.h As- Fw -[ - wi* 8= == ma. r m"*"m,''& gto e #wy cw=. * ramen,. * so,.,,w ,,,, g g

" +' ~ ' * M4% C'y From the .Wes Used by Ii: ford and Sauttders for their thecretical.

approach one on derive: ,,,d,m

#s- #wY#' g r,*) 2n,j- t16 [' . 4.2. ROUG1! Ness FARAndET!Dt$, PACKmG FACIORS p AND @
C #5~#*

,f3 Pr j Pw
, -

'
<

e The subtity factor is thus discibed theoretically with : Wsh reference to Fig. 7 some *fdons of the hm ma
5 I#s-#wk#' "C M at 80 r e n's evenmental anangements are to te

E= Cg- | J
-( T *)2,3. P ue ($1 prese;mosed to the next r%tinas:w c

y-3I #* / i = nean hydraulic routhness height -

For the purpose of ecmparison it is immry to introduce the effect of air- f = mean geometric toughness height
err.rainment according so the test results of Sciicuerie:n ir.tn the last equation and I = total height of the average stone
to replace J by sia y for steep slopes as folloss: b = width of the average stone

N=1/b2= number cf stones per unit area
7Ps- #g;gr .);n, g y 1,6 (7) e = r/l= pararneter of the experir.-atal arrangement

.-

y,[C,(#c PT f = st.zpc factor of the average stone
An evaluation of equation (6) and (7) with C = 19, r/ = 0.0115-(1.2/p) Eqdizingtheyhtit.eawsswv = ry %%"*

*

and u, = l 13 + 0.03 *.,- 1.44 san p for p = o = 0.915 leads to the graph in of a sphere (V,= pfb des atamh
,

J

Ps 6. - of the smes: %gae,

The fint result of this consideration and corr.parison is therefore an
~

, yg
approval cf Scheuerlein's assuregion for the stability factor with E = 1.2. ds = (7.f-y)gf3 ggy

o 150m 151
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It is usefull to determine the rockieg factor from datas. which rmy be talt for Waswrbau der Techa. Universitat Munchen.1961 ea

$ measured in a mere direcs way. From a combinaten of the alreacy introde (6] 11. Son u attn-The Mechanics of Flow in Steep. Rough Open Channels. a.-
o equations Paper A 56.IAHR Congress.1stanbul.1973.

-

til S.V lsmasis - Construct.on of Dams by Depositing Rock anto RunningjO =l'. N - equaten(II1. with r = c . I Water. Communication h 3. ICOLDCongress. Washierten.1936.
y g

7 !!] HR.Tesas.The Engineenns of Imge Dams. Chapter 15- How Through
* Yg = f.b2.1 = f.g -with N = p.and . ; and Over RoclJdiJohn Wdey and Sons, tenden. Sydecy.1976.

2 Gs = Yst . P . s Es -

o
SUMMARY **

g , For overspilling of rocklill dams durmg construction and after cem;* tion g- 4 = ,i . .Gs .N3t2 = o_0575.Gs.Nu2 (16 a) f** "Ca*d5 8'e avaaable e detemine the max 2mcm adoissah dacharge aPs 8 -

capacity.The first one drm=d in this peper was presented by Unford/Saundersrg g
'_, with c/f 71.525 according :o the evalcaten of the iest results shown the Table and a wnh the 3 equaten as romaws:
,

o in chapter 4.The packing factor. therefore.cza be computed wnh equation (16 al
^

s.

after recasuricg the weight of the average s'ene wi6in the surface layer of the m = C.II .( 1.2
z

8#1 I .3- 7#8 (1)sockf] sad counting the comber of stones per unit area. 4 ds P.

~
,

For a chosen value of factor 4 and for stones with a given weight the j The waad one was developed by Hartung/Scheuerlein and simplaGcd by en
necessary arracrement of the stones within the surface layer cf the overCowed j the author. His final equation reads: "'.
embank roent can be calculated after a convertion of equaSon (16 a) as fenows : ; *

I "'"
N = 6.7.. H+ 2n instonestm2

'

- = 1.9 + 0.8. 4 - 3. sin e fill(15 b) O ds*$ b
. S

*

"'I Considering the limiting vsloes of cataral and manual pacamg accordirig to Both the equatiord are valid for crushed stones with an artgelar shape and a $
7 the tests under d:scussion. the required number of stor.cs per imit area it cre:tus specife mass density of about 2.7 t/m3.The Tart mg factors for the construction 34 t p to N n p. =.1.5. Ne p d W & W d * aM hM M ese.aW &n w w dr -

-

Concluding this chapter refererxe must be raade to the numerous problems 8 p 1.2 or 1. + 611
!. icvolved in the practicalapplication ofthe above theory to real dam construction. From the results of the comparison of the two methods. the author sugaests

C) Im his paper a Trocgh and Overflow Rocifill Dams-New Design Techniques , the apptstadon of the second equation for the design cf overflowed rockfelt dams
3 (Ref. [2D H. Olivier snes a series of very dhrinct remarts and usefut instructees with steeper downstream slopes in the range of I on 5 to I on 1.5. The formula
O ta the peassary specific design considerations and to the constructen procedure. leads m anore pmsicable Dow capacities at the overspill secten of the dam
*" Together with his several prototype expenences given to ICDLD in Ref. [1] according to the inclusion of the hydraulic advantages of air estramment into the

sofficient information is present to construct the overtopped darn as stable as water a w. A&r evalcating a relationship between the packing factors used
possible. m both experiments (p*' C =0.8), the more densely compacted rock in

Scheuerlein's tests may be compared with the rather coarse ==peckd tocit.
i

REFERENCES fdl in roost of the tests conducted by Linford and Saunders. In order to get a
ins W Fis necessary a anange & senes wisin the swfaceMa nll] H.0imca-So.ne Aspects of Major River Diversion During Construction. .

R. 63. Q. 41.1COLDCongress. Madrid.1973. ayer in suc a way t .at mic obtains a certain mean msmber of rocks per unit ,

[2] H.Ounu - Through and Overflow Rockfill Dams - New Design- area. The best stability condition is reached by manua]Iy placing of more or
at stmeson edge.Techniques. Proc. I C.E 36. Paper No. 7012.1961. i

[3] A. Ltssoaoand D.it StuNDEas- A 11ydractic Invessgation of Through and The general purpose of this report was to work out a theoretical background
Overnow Rockfill Dams. Report RR 888. British flydromechacics Research proved by experiments. which enables to estimate wether sa perspill of rockfiN
Association.1967. is suitable for Dood :catrol at the dam itself or not. Using very his and heavy
14] F. H sartv.and H. Socctxatm- Dessga of OverDow Rockfa'l Dams. R. 35.

boulders on a not too steep dowratream sacpc of the rocifill rather large opacityQ. 36. ICDLD-Ccagress. Montreal 1970. spi 3 ways are posdble.o
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MEMORANDUM

- LTO: ' William Sinclair -
Executive Director Utah Division of Radiation Control

THROUGH: Dane Finefrock .

.

FROM: Woodrow Campbell T
leren Morton %

DATE: November 4,1997

SUBJECT: ORC Staff Response to August 20,1997 Request for DRC Intervention from Mr.
Peter Haney: Atlas Minerals Uranium Tailings Pile near Moab, Utah.

We have completed our evaluation of the questions raised by Peter Haney in a letter dated August
20,1997. It should be noted that Mr. Haney brought out some very interesting points that should-

have received more oirect attention from the NRC. Mr. Hancy's concerns can be organized into five

different groups. DRC staff response for each is provided below.

1. Embankment Protection. Riprap Design. and River Mi tituDn -after completing ourf

evaluation so that we would have a better idea of what questions to ask, we contacted Ted
Johnson of the NRC to ask specific questions about the Atlas /Canonie (A/C) calculations and
the NRC Final Technical Evaluation Report (FTER). Instead of answering specific questions
the response given by Mr. Johnson was in more general terms. He indicated that the
probability of the river moving so that it would directly impinge on the embankment were
very remote. He also indicated that the calculations especially concerning the use of 11.2,

inch rock and a thickness of 8 inches were clearly conservative and therefore concluded that

the present design is adequate. As a result, the NRC concluded that there is no reason to
modify the design or the FTER.

- In general we agree with Mr. Johnson and the NRC that the probability of the river moving
to the point that it impinges on the embankment is very low. -However, we agree with the
NRC that is difficult to quantify this probability for a 1,000 year design life. The low
probability of pile undercutting is based on the following arguments:

a) . The Colorado River is controlled by the opening at Matrimony Springs upstream of
the embankment and more importantly by the Portal downstream which can act as
a funnel slowing Ilood waters,

b) The river would need to move a minimum of 500 feet to contact the pile, and
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c) The Matheson Marsh and to a lesser extent the riparian zones near the embankment
help to slow and store flood waters and also help to protect the banks from erosion.

A. Ioeslooe Riprap Apron Rock Size -in contrast with the NRC, we dr i agree that

the calcul tions for riprap size and thickness are conservative. The A/C calculations
use the Stepheason Method as found in Nelson, et. al. (NUREG/CR-4620). The
following are excerpts from that NRC guidance document:

1) Page 41 " Rock riprap is one of the most economical materials that is
commonly used to provide for cover and slope protection. Factors to
consider when designing rock riprap are: (1) rock durability, density, size,
shape, angularity, and angle of repose; (2) water velocity, depth, shear stress,
and flow direction near the riprap; and (3) the slope of the embankment or
cover to be protected."

2) Page 43 "Since the rock protection requirements are significantly different
on various locations on the cover, it should be apparent that each riprap
design procedure available was formulated to address a specific application."

3) Page 43 "The sizing of the stable stone or roc.k requires the designer to
determine the maximum flow rate per unit width (q), the rockfill porosity (n),'
the acceleration of gravity (g), the relative density of the rock (s), the angle
of the slope measured from the horizontal (0), the angle of friction ($), and-

the empirical factor (C)."

As indicated in these excerpts the slope angle is very important in the calculation of
the rock size. The NC calculations show the side slope as being 10 (horizontal) to
3 (vertical) with the toe slope after launching (COE) being 2 to 1. To calculate the
rock size using the Stephenson method NC basically averaged the two slopes
together; resulting in under-sized rock for the toeslope segment. This approach
would be conservative if looking only at the sideslope, since it would be slightly
steeper using the average. However, use of the averaged slope to represent the
steeper toeslope is not conservative.

We completed an independent evaluation of the needed toeslope rock size using the
actual design slopes. This DRC calculation shows a D50 rock size of 12.57 inches
is needed. After correction for rock quality, using the same NC correction factor,
a D50 rock diameter of 12.8 inches is apparent. This change represents a 14%
increase in needed D50 rock diameter.

B. Rock Apron Laver Thickness - the thickness evaluation performed by NC uses a
rock size D50 of 4 inch and the thickness T equals 2 times the D50 (T=8 in.=2x4 in.)
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or 8 inches for the side slope. This same thickness is used for the toe slope and is
!ncreased by 50% (multiplied the thickness by 1.5) as suggested as a safety factor by
the COE to account for stone lost during launching (Maynord and White, p. 21).
Calculating a volume using a length of 2640 ft, a width of 50 feet (47 feet plus a 3
foot factor of safety) and a thickness of I foot (1.5 x 8 inches) indicates a volume of
4889 cubic yards and this was rounded up to 5000 cy as an added factor of safety.

As pointed out by Peter Haney this is very confusing especially when A/C calculated
a D50 of 11.2 inches on the next page. Table 4-4 Riprap Sizes arid Thicknesses
(page 4-21 FTER) indicates that for the Southwest Drainage Channel the D50 is 11.2
inches and a thickness of 17 inches. Using this same thickness (which is a little over
the 1.5 : D50 of 11.2 as suggested by the COE) the volume would be
[2640x47x(17/12)]/27 = 6510 cy.

Based on DRC staff calculations above, and using a D50 of 12.8 inches and a safety
factor of 1.5 the volume of rock aeeded at the toeslope would be
[2640x 47x 1.5x(12.8/12)]/27=7350 cy.

C. Substrate.for Rock Apron and Vicinity - sheet 2 of 10 of the Atlas Cogoration Final
Reclamation Plan Vo'.. ne I shows an area near the toe of the embankment that is
contaminated that will require excavation. This area will need to be backnited and
if possible revegetated to help prevent the river from moving in that direction
towards the pile.

2. Salt Dissolution Related Subsidence - the NRC has concluded that an acceptable design basis

for the Atlas pile will include a salt related dissolution subsidence rate of,1 meter in 1,000
years (FTER, p. 2-22). No independent analysis of this subsidence rate was unde:taken by
DRC staff. However, comparisons of relative elevations before and after such subsidence

,

were made, as described below.

Atlas engineering design drawings suggest the base of the launchable stone will be found at
the toeslope of the pile at an elevation of about 3,965.5 ft amsl; assuming a 2.5 foot thickness
for the launchable stone, set below a native grade found at about 3,968 ft amst (see 10/14/96
Smith Technologies Report, figures, Sheet 5 of 10, Cross-section A-A').

In April,1994, nearby river elevation was measured at about 3,952 ft amst (Mussetter
Engineering, Figures 2.1 and 4.1). This places the toeslope rock apron at about 13.5 feet
above the river elevations maasured. If salt dissolution causes the land surface near the pile
to subside about 1 meter (3 feet) during the next 1,000 years, the toeslope's riprap apron

(launchable stone) will still be about 10 feet above the river's elevation. Should the river
migrate against or near the pile, the launchable stone will cominue to armor the slope found
south of the pile and above normal river stage (elevation).
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3. ' Effect of Tamarisk on River Migration . Mr. Haney has asked that the Board formally request

the NRC respond to four previous letters regarding the effects of tamarisk on river migration.
Review of the October 10,1997 NRC letter to Mr. Haney shows no response was provided

Mr. Haney on this issue. Such a request of the NRC can be made by the Board.

DRC staff consideration of tamarisk growing on the Atlas side of the river suggests such
riparian vegetation will help prevent crosion of the riverbank. Due in large part to:

A. Binding Action - of roots that reinforce riverbank soils and increase the bank's
resistance to crosional forces.

B. Water Velocity Reduction - the tamarisk and other riparian vegetation found above
the riverbank will resist over bank floods and thereby reduce floodstage water
velocities.

As for the Moab side of the river, tamarisk and other riparian growth would encourage
deposition of sediment, thereby shifting the river channel northwest-ward toward the pile.
This migration tendency could be offset by tamarisk growth on the Atlas side of the river.
However, the pile's design basis already presumes the worse case scenario where river
migration places the cutbank in contact with the embankment. Adequate engineering design
oflaunchable stone in the tueslope's riprap apron can protect the pile for this ptcbability,

4. Effect of Isostatic Adiustment of Tailings Over Salt - Mr. Haney's August 20,1997 letter
outlines two issues: 1) effect of loading caused by the pile on the Paradox Salt formation at
depth, and 2) changes to loading caused by addition of new cover materials to the pile Both
of these issues are described below:

A. Pile Loading Effects 3n the Paradox Salt at Deoth effects of a static load on a soil
or rock foundation car. be estimated using Boussinesq's Equation (Lindeburg, p.10-
10). For the worst case scenario, immediately undemeath the tailings pile, the change

in pressure (AP)in the foundation due to the added load can be calculated as follows:

AP = 3 * Load
22n*z

force caused by the tailings (lbs)where: Load =

depth in foundation below the load (ft).z =
.

Because this is a inverse distance squared relationship, the added pressure to the
foundation is quickly dissipated with depth. DRC staff estimates suggest that a static
load of 100 feet of tailings accumulation, as found near the outside of the topslope

2area, will generate a Ic . af 11,000 lbs/ft at the base of the tailings.- This load would

.

-Tv"- = c e ___________m___ _ _ . - _ . _ . _ - _ _ . _ _ _ . _ _ . . _ _ _
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be quickly depleted to less than 1.0 lb/ft' at a depth of 73 feet below thE failing' pile.s

Considering that the Paradox Salt formation is more than 300 feet below the tailings
in the vicinity of the river, and deeper yet at northern locations under the Atlas pile;
it appears the additional load caused by the tallings would have little, if any effect,
on deep salt movement or displacement.

B. Effects of Incremental trad Increases Caused by Cover System . review of the
proposed cover design, indicates that the thickest part of cover system * vill h
constructed across the inside area of the topslope where tailings are finest (Smith
Technology Corporation, Sheet 5 of 10, Section E E'). At this location, the cover
system will be about 3.5 feet thick. This added thickness represents an increase in
static load of only 3.5% above that calculated for the tailings column described
above. For some reason, if the cover system weie to be increased to 7 feet of

'

thickness, this change would constitute only a 7% increase in static load. Based on
the Boussinesq calculations above, this small increase in static load would be quickly
dissipated within a depth of 75 feet into the foundation materials.

As a result of these DRC staff considerations,it appears that the tailings pile and cover
system will have little effect on deep salt movement or displacement inside the Paradox Salt
formation.

5. Pile Extmption Under Atomic Entrev Act (AEA) Section 84(c) - the final NRC staff
technical position paper attached to Mr. Hancy's August 20,1997 letter, outlines an
exemption option for Title U piles that cannot meet a 200 year stability requirement (NRC
Option 5). DRC staff review of the proposed design, and suggested changes made above,
indicate that the pile can be stable for more than 200 years. On this basis,it appears that the
AEA Section 84(c) exemption is not warranted. Furthermore, such an exemption could only
serve to decrease the engineering design requirements, and thereby offer less protection of
human health and the environment.

.
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Telephone:(303)629-2440 Fao (303) 629-2445

RICitARD L DINBAUGil
Vict i' resident Environmental
And Governmental Arraits

November 7,1997

William J. Sinclair
Executive Secretary
Utah Radiation Control Board
168 North 1950 West
P.O. Dox 144850
Salt Lab City, Utah 84114 4850

RE: Citizen Request for State Intervention in NRC's Fim i Technical Evaluation Report Decision to
Cap the Atlas Tallings Pile in Place

Dear Mr. Sinclair:

Thank you for the opportunity to address the Utah Radiation Control Board in response to the issues
raised by Mr. Peter llaney in his August 20,1997 letter to you.

As you know, the licensing action at issue has been under review for many years, since 1988 if one
considers the initial filing of the modified reclamation plan. There have been several opportunities for
interested parties to raise issues of concern. The request by Mr. llaney appears to be either premature
(since the final licensing action has not been made by NRC) or so late as to be irrelevant.

Ilowever, in order to clarify the misunderstanding and subsequent misrepesentations concerning the
issues raised, Atlas Corporation wishes to offer comments on the following for review and consideration
by this Board:

Potential for the Colorado River to migrate toward the Atlas tailings pile.

Collapsible (self launching) rock aprone

Final Staff Technical Position, Design ofErosion Protection Coversfor Stabili:ation ofe

Uranlurn Milllallings Sites

Radiation exposure and risks associsted with the Atlas tallings pile.e

In advance of any final ruling, Atlas appreciates the consideration given our comments by you and the
Radiation Control Board members.

<

Yours very truly,

Richard E. Blubaugh

Enclosures

-
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Potential for the Colorado Hlver to Migrate toward the Atlas Taillnes Pile

Mr. itancy refers to page 413 of the FTER and quotes tne following:

The licensee has Indicated that the potentialfor migration of the river is very low and that there are
several bases supporting this lowprobability. The stafrequestedthat Atlas provide quantitative
evidence to support this conclusion; however Atlas was not able to do so. Therefore, Atlas intends to
provide a large rock apron at the toe of the disposal cell to protect the pilefrom erosion.

With all due respect to Mr. llaney and other actively interested parties, there is a considerable amo.mt of
background information and knowledge that is not readily available to those who have not been directly

|involved with this licensing process. With respect to this particular issue, Atlas' contractor, Smith
Technologies (formerly Canonic Environmental) contracted Mussetter Engineering, Inc. of Fort Collins, |
Colorado to perform a detailed study addressing the potential of the Colorado River to migrate toward the !

Atlas tallings pile. This work was performed in 1994 and is the basis for NRC's conclusions also
discussed on page 4 13 and elsewhere in the FTER. After reviewing the Mussetter report NRC requested
detailed quantitative proof that the river would not migrate and threaten the stability of the tailings pile,
or, alternatively, an engineering design modifntion that would protect the pile if the river did migrate.
Ilowever, upon learning that the cost of the studies necessary to obtain such quantitative proof was at
least as costly as the engineering remedy for the concern, Atlas elected to propose the enrincered
collapsible rock apron rather than undertake additional studies that would not only be costly and time-
consuming but would also be subject to further criticism, potentially resulting in demands for more data
and yet more studies...and more delay.

Included for your reference is the summary and conclusions from the Mussetter Engineering report

(Attachment 1). Mussetter concludes:

Since theflows that occur in the river on afrequent basis are responsiblefor virtually all ofthe work
done on the channel banks and the physicalfactors that cause higherflows to exert very little stress on
the right bank are permanentfeatures related to the geology of the site, there is no reason to believe that
a tendencyfor lateral migration of the river toward the tallings pile will occur in thefuture.

The complete report titled,"Geomorphic,11ydraulic and Lateral Migration Characteristics of the
Colorado River, Moab, Utah" will be made available if requested.

We believe that the remah. der of the section of the FTER referenced by Mr. llaney (enclosed as
Attachment 2)is at least as important as the statements quoted. This section concludes with the following
statements:

In summary, the stafconcludes that it is smiikely that the river wlit migrate asfar as the tallings pile
within the next 2001000 years. Ilowever, because quantitative proofofbank stability was not provided,
it is prudent to design thepliefor such an occurrence. The licensee intends to provide an erosion
protection apronfor thepile and this measure is considered by the staffto be a conservative methodfor
addressing Colorado hiver erosion concerns.

Mr. llaney, in his evaluation oflateral migration of the Colorado River using a multiple hypothesis
approach to the problem, asks why the Mussetter report only addresses the period through 1985, asserting
that the period from 1985 to 1995 was excluded from the study. The implication is that the exclusion was
intentional to avoid having to deal with evidence that would conflict with the remainder of the findings
developed during the study. In fact, the Mus<etter study included actual site data collected through April
1994 and topographical records based on aerial photography taken in January 1994 (Mussetter, pp.1.1 -
l A, Attachment 1).
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Collamlble(selflaunchind Hoek Apron

Atlas' contract engineer (Smith /Canonie) designed the collapsible rock apron according to methods
provided by the U.S. Corps of Engineers (COE). The rock apron is also referred to as a lavochable or
self launching rock apron. As discussed in Section 4.5.1.2.3 of the FTi'R (Attachment 3), the rock (also
referred to as riprap) will be placed along the sides and toe of the plie (Figure 1). The design included
consideration of the assumed future location of the river channel, the estimated depth of scour and the
volume and size of the rock. It was assumed that the new location of the channel would be immediately

adjacent to the toe of the southeastern side slope embankment. The apron will be installed from the
mouth of the southwest drainage channel northeastward to the point where itjoins the Moab Wash toe
protection (Figure 2).

The following statements reficct the NRC's conclusions concerning the rock apron (FTER, p. 4 18):

The stafreviewed computations provided by the licensee. Based on this review, the staffconcludes that
the proposed opron length and thickness willprovide an adequate volurre ofrock toprotect the side slope
fromfurther migration ofthe Colorado River.

Toprovide the requiredprotection, the licensee used the Stephenson Method to determine that the riprop
apron will need an average rock size ofi1.2 inches. Based on the review of the computations provided
by the licensee, the stafconcludes that this rock si:e is acceptable,

in response to Mr. Ilaney's August 24,1997 letter to Mr.Ted Johnson of the NRC staff, NRC's October
10,1997 letter (Attachment 3) stated:

To directly addressyour assertion that there are errors in the licensee 's calcadations, stafreviewed the
calculations and concludes that no mistakes were made by the licensee in calctdating the volume ofrock

needed

NRC further the clariFed the apparent misunderstanding as follows:

Evaluation ofthe COE design procedures indicates that the volume ofrock needed is based on the
thickness (T) of the rock layer to be placed on the side slope ofthe cell: the volume ofrockfor the apron
is not based on the average si:e (D50) of the rock ()1.2 inches) in the apron, as you suggest. The
proposed thickness of the side slope rock is 8 inches, with a D50 of 4.1 inches. Therefore, the licensee 's
use ofa rock layer thickness of8 inches is correct.

Finally, the October 10,1997 NRC response to Mr. Ilaney concludes:

In summary, the stafconchedes that the licensee 's calctdations are correct and that significant additional
conservatisms, beyond that calledfor in the COE design procedure, have been included in the design of
the rock apron. We conclude that the design is conservative and villprotect the tallings pilefrom
crosion, (f the river channel should migrate all the way to the toe of the tallings pile. As a result, there is
no reason to modify the FTER..
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FinalSteff Technical Position. Deslan ofErosion Protection Covers For Stabilharton of Uranium Mill
Tallings Sites

In his August 20,1997 letter, Mr. Haney observes that the NRC chose Option 4 (sacrificial soil i
'

covers designed to permit controlled erosion) of the Final Staff Technical Posillon, Design of
Erosion Protection For Stabilization of Uranlura Mill Tallings Sites. He fuither asserts that
NRC should have chosen Option 5 (Exemption of the site under 84 (c) of the Atomic Energy Act
based on licenseejustification ofinability to meet the primary regulations).

First, NRC does not choose the option, the licensee selects the option that it believes works best
for the site specific conditions and circumstances. NRC reviews the licensee's proposal and
either approves, rejects or approves with modifications. :

Second, the option that best describes the Atlas proposal is Option 3, which is considered to be
the most efrective method of assuring long term stability (Staff Technical Position, p.12).
Option 3 is described as: Soll covers totallyprotected by a layer ofrock riprop on both the top
and side slopes (Staff Technical Position, p.11). The Atlas proposal does not include a
sacrificial soil cover designed to permit controlled crosion.

Third, Option 5 is the least desirable of the options presented by the staff since it applies to those
sites where designs are not able to meet the minimum long term stability requirement of 200
years. It is intended be the cption oflast resort where active maintenance is clearly
contemplated. Option 5 provides for an exemption of reclamation design not an exemption of
the site.

i
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Radiation Exposure and Hisks Assoelated with the Atlas Taillnes Pile

NRC calculates the current radiation exposure from the site to the maximally exposed individual
results in a total effective dose equivalent of approximately 70% of the NRC limit of 100
mrem /yr. This is generally confirmed by actually monitoring results (Attachment 4). If the
tailings pile were capped as proposed, the pcst reclamation dose to the same individual would be
about 7% of the 10 CFR Part 20 limit. The radiatica risk associated with this site can be
significantly reduced with the implementation of the proposed reclamation plan.

An independent analysis of the health risks comparing Atlas's proposed plan and the alternative
of moving the pile was conducted in 1995 by SENES Consultants Limited. Figure 3.1 from the
SENES report (entsed as Figure 3) shows that the lowest exhalation rates of radon are those
associated with onme reclamation.

We respectfully suggest that this Board, rather than intervene and delay final reclamation even
further than it has been to date, consider the fact that radon is the primary source of potential
radiation exposure to the citizens of Utah and visitors to the area and urge NRC to move
expeditiously to approve Atlas's proposed reclamation plan so that radiation exposures can be
reduced to the required levels at the earliest opportunity.

. ._. . . . _ .
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URANIUM MILL TAILINGS UPDATE

Iloard information item

Receipt of a request to intervene in the Atlas tailings
Final Technical Evaluation Report (FTER) decision

Enclosed in the packet is a letter from the Executive Secretary to the concemed citizen outlining
the process for trying to resolve the issues raised in his letter (also enclosed). Bill Sinclair will
inform the Board of progress to date in resolving this issue.

.
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State of Utah^

e.

DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF RADIATION CONTROL

Mxhael o, Leadt: 168 North 1950 West
0"** P.O. Dos 144850

Diarm R. Nielson. Ph D. salt Lake City Utah 841144850
beam th'"' (501) 544250 Voks

William J, swlair (801) 3354097 res
'*""" (801) $M4414 T.D.D.

September 16,1997

Peter lienney
1991 Cedar Hills Drive
Moab, UT 84532

Dear Mr. Ileancy:

Thank you for your letter dated August 20,1997 which reque'sted State intervention in the NRC's
Final Technical Evaluation Report decision to cap the~ Atlas tailings pile in place. In the
correspondence, you raised several technical engineering and site stability questions that you feel
have not sufficiently been addressed by Atlas Corporation or the Nuclear Regulatory Commission.
The letter was followed up with a meeting between you, Loren Morton of my staff, and myself on
September 4,1997. At that rnecting, we discussed your concems and tried to clarify the issues.

After our meeting,I asked my staff to review your request. My staff has initially reviewed your
request and has infonned me that they would like some additional time to study the issues so as to
make a recommendation to me as how we could proceed on this issue, with or without involvement
of the Board. Since your request also involves potential legal action and filing by the State, I have
informed the Attomey General's Office that I would need their input as to the appropriateness of
your request.- Since both of the activities will constitute research of the part of the legal and tecimical
stafT,it will not be possible to schedule your issue for the October Board meeting. However, I have
recommended to and received concurrence from Dr. Sunderland, Chairman of the Radiation Control

Board that if necessary, we would place your item on the Board agenda for the November 7,1997
meeting. This may prove more conwnient to you since the meeting is'to be held in Moab at the

'

Senior Citizen's Center'beginning at 9 a.m..
'
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September 16,1997
Page 2 .
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As soon as I have a staff and legal recommendation as to how to proceed, I will be back in contact

with you to arrange a convenient time to discuss the matter. IfI can be of further assistance, do not j

hesitate to contact me. i
i

Sincerely, i
,

'

WilliamJ. I lair ;

'

Executive Secretary
- Utah Radiation Control Board |

c: Norm Sunderland, Chairman, Utah Radiation Control Board
'

Denise Chancellor, Utah Attorney General's Office i'

Joseph liolonich, NRC Uranium Recovery Branch
Richard Blubaugh, Atlas Corporation
Dianne Nielson, Ph.D., Executive Director, UDEQ
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William Sinclair, Director g*o

' :,,Division of Radiation Control *

Vc , ,% , ; .: # y
State of Utah
168 North 1950 We:t
Salt Lake City, UT 84115 4850

Re: Request for Utah State Intervention in the NRC's Final Technical Evaluation Report
decision to cap the Atlas Tailing Pile in place pursuant to,2.715(c). (Rules of Practice for
Domestic Licensing Proceedings, page 2 23, attached.)

Dear Bill:

We have promised the citizens of Orand County that science will provide the answers to the
questions concerning the stability of the Atlas Tailings pile in the floodplain of the Colorado
River. With the issuance of the Nuclear Regulatory Commission's (NRC's) Final Technical
Evaluation Report (FTER) there are many science questions that were not answered or even
addressed in the FTER despite public comment and NRC promises.

The NRC has not fulfilled its regulatory obligation concerning the safety of Utah's citizens,
downstream citizens, and our environmenti;it has only professed that sorne launchable rocks
should protect the pile through 1000 years. Page 413 of the FTER states,"The licensee has
indicated that the potential for migration of the river is very low and that there are several bases
supporting this low probability. The staff requested that Atlas provide quantitative evidence to
support this conclusion; however Atlas was not able to do so. Therefore, Atlas intends to provide
a large rock apron at the toe of the disposal cell to protect the pile from crosion."

The NRC has chosen Option 4 (Sacrificial soil covers designed to pennit controlled crosion) of
the Final Staff Technical Position Design of Erosion Protection For Stabilization of Uranium
Mill Tailings Sites. (Portions enclosed,its full length is 100+ pages) With the evidence
presented to date the NRC should have chosen Option 5 (Exemption of the site under 84(c) of
the Atomic Energy Act based on licenseejustification ofinability to meet the primary
regulations)(See attached NRC position paper).

How can the NRC conclude that it has no " quantitative evidence to support this conclusion" that
there is a low probability for the potential migration of the Colorado River and then determine
that it can have a " planned failure" mechanism (the launchable rock apron) to protect the pile in
1000 years? How can one plan to intervene in 1000 years in processes that they don't understand
today?
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The NRC has determined by its issuance of the Final TER that the Atlas Tailings Pile will be
protected from erosion by the Colorado River for at least 1000 years. This determinat on isi'

clearly in error because none of tbc following hypotheses for erosion processes were even !

i marginally addressed. |

~

Hvootheses = 14

i ,

!

H,4 Migration Pattern of river channel

H 4 Effects of salt dissolution subsidence
~

'

Problem -4

(Colorado river erosion) H 4 Effects ofTamarisks3;.

H 9 Isostatic adjustment of tailings pile over salt causing active
diaprism' ,

The following excerpts are from To Interoret the Earth Ten ways to be wrone By Stanley
Schumm, Cambridge University Press,1991.

I...., the problems that are process controlled cannot be solved without an
understanding of the processes operating. (Schumm, p.102)

The experiments with which geological history confronts us are neitLr reversible
nor repeatable, and they are accomplished on a scale of time and space that
precludes as a matter of course exact reproduction. Moreover, they cannot be
directly observed; but they must be reconstructed historically (Bubnoff,1963,
p.3). (Schumm, p. 4)

,

Any of the problems that are considered to be relevant to a research problem must
be resolved before a satisfactory explanation can be developed and certainly
before extrapolation is attempted. (Schumm, p.98)

Recognition of the problem will lead to more thorough research plans. ,

. Consideration of the problems may, therefore, be time-consuming, diflicult and
expensive, but never as expensive as failure. The development of the required

. understanding of natural systems will be intellectually rewarding, and it will be
cost effective'. (Schumm, p.119) (bold added)

A final quotation in Schumm from a 18.92 paper by Chamberlain is instructive:
The studies ofthe geologist are peculiarly complex. h is rare that his

_ problem is a simple unitaryphenomenon explicable by a single simple
cause. Even when it happens to be so in a given instance, or at a given
stage ofwork, the subject is quite sure, ufpursued broadly, to grade into

,
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some complication or undergo some transition. He must therefore ever be
on the alertfor mutations and/or the insidious entrance ofnewfactors. ]];
therefore, there are any advantages in anyfield in being armed with afull
panoply ofworking hypotheses and in habitually employing them, it is
doubtless thefield ofthe geologist. (Schumm, p. 22)

The NRC has accepted non answers to its and the public's questions conceming the processes
involved at this site. it then went on to utilize an unproven technology. The technology that the
NRC is using to protect the tailings pile was denned by the US Army Corps of Engineers and
published in September,1995. It is unproven to protect for 25 years, and can not be extrapolated
to the 1000 years required by regulations.

1.) Given that the monitoring wells drilled by Atlas were meant to interpret water quality
and not site stability, I respectfully request that the State of Utah intervene and drill

*

enough borings to determine the answers NRC's questions conceming the impacts ofIl ,i
H,, and H., Just because Atlas has not answered the NRC's questions does not imply that
the NRC's questions are difUcult to answer, in fact, I have collected data that directly
addresses H, myself, (see enclosure).

2.) Conceming the effect that tunarisk (Th) may nave on river migration, I request that you
to omcially ask Ted Johnson, Senior Hydraulic Engineer for the NRC, to answer the
questions posed by my letters and in person to the NRC last spring conceming the
tamarisk impact. At the May 96 meeting on the Atlas site he said my concerns would be
speci0cally addressed in the FTER, they were not.

3.) Lastly, I do not contest the NRC's legal t.bility to exempt sites that do not meet their
regulations; but I do not know of ar.y regulation that permits the NRC to ignore processes
that will ultimately cause this tailings pile's integrity to fail. Why shouldn't this site be
exempted according to Section 84(c)of the Atomic Energy Act?

I thank you for your time,

Sincerely,

k
Peter Haney

ce: Dr, Jackson, NRC Chairwoman
Senator Orrin Hatch
Senator Robeit Bennett
Congressman Chris Cannon
Radiation Control Board
Grand County Council
Ted Johnson, NRC Hydraulic Engineer

. _ _ . _ _ _ __
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2.716
2.714(c) PART 2. RULES OF PLACTICE FOR DOMESTIC LICEfJSlf4G PROCEEDINGS + "

participate and to introduce evidence.(i) Unless otherwise capres.Lif I -

interrogate witnesses, and advise theto the factors set forth in parapeph vided in the ordes aDowing interv ,-

Comm!ation without requiring the rep.
?', (d;(1)of thle section.ne staff tney 3le tion, the grant.ing of a petition resentaure to take a posluon w1th re.

r
such an answer within fificen (15) days g leave to ictervene does not change r*
after service of the pctition or R enlarge the issues specified in, spect to the issue. Such pardejpants

, snay also fue proposed fin &gs and ex.supplernent. E"#U##'IN*#I"#' .

(d)he Comrniss en, the presiding : cepuona pursuant to il 2.754 and 2.762
olhcer, or the Atomic Safety and 3 (i)The provisions of this sectice do 0 and peutfons for rtview by the Com.
Licensing Board ( reignated to rule on

I riot apply to license oppilcatierts ursumt to i 2 86 Th Eo
Ldoc eled under subpart j of this put, ,, pe

petidone to intervene and/or requats " sentative to indjente with reasonable
for hearing shall permit intervention. in

-

any beating on an application for a 12.71ta Petrtione for review of c.rtain specificity, in advance of the heartng,

license to receive and possess high level ruhnge on petttrone for teen to 6ntervm the s'ubject tnatters on whJch he de-

repository operations area, by the State (a) Notwithstanding the provistorts of
-h kputicipattand/or r*4w*ste foe bearing.

radioscuve waste at a geologic
matter Ls taken up

in which such stea is located and by 12.730(f). an order of the prealding by the Commission pursuant to
w

any affected Indian Tribe as defined In officer or the stornlc safety and licensing i 2.780 or sua sponte, a person who is
pari tiO of this chapter. in all other board designated to rule on petidons for not a party may, in the dtscretion ofleave to intervene and/or requests for the Commission.circumstances, such ruling body or ;
officer shall. in ruling on- 2 hearing rne, be appealed. In accordance rupectively, be permitted to fue a

(1) A petition for leave lo intervene or X with the precisions of this secdon, to the brief '' amicus curiae". A person who is
N Corntninion within ten (10? days efler

p not a party and desires to Ille a briefa request for a hearing. consider the
following f actors, among other things: E service of the order.n* appealshallbe J must submit a motion for leave to do

(i)The notare of the petitioner's right $ esserted by the filing of a t ouce of R so which identules the interest of the
under the Act to be made a party to the appeal and accompanying supporting E person and states the reasons why a
proceeding- brief. An/ other party may file a brief in 8 rief is destrable. Except as otherwiseb

lii)The nature and extent of the support of or in opposition to the appeal provided by the Commission
petiuoner's property, financial.or other v.ithin ten (10) days after service of the * #

appeal. No other appeals from rulings on within the time allowed to the puty
interest in the proceeding f any order - -

""I' " I"8 whose position the brief wtU support.(iii)%e possible effect o8 P' ' " ' ' "
5 that rnay be entered in the proceeding 8hllb''l "'- A mouon of a person who is not a
rr on the petitioner's interest. party to puticipate in oral argument

(2)The admissibility of a cordention. before or the Com.'
mission min be grant <d at the discre-E tefuse to admit a contention it. (b) An order whour denying a pett. the Com.

,

-

(fon of(ij he contention and supporting Llon for leave to intervene stod/or re.
material fail to satisfy the requirements quest for a hearing is appealabic by tnitslon.
of paragrsph (b)(2)of this section: or the petitioner on the question wheth. ~ 0 2.711e Ceneotideuen of partics in con.

(iilThe contentbn. if proven would g er the petitle o and/or hearing request etivcuon Mrmit or cNrodng licenu
be of no consequence in the proceeding should have been granted in whole or p n,c ,,di n g.,
because it would not entitle petitioner to a in put. On modon or on its or his osm inki-(c) An order granting a petition for ative, the Commission or the presiding"b'I'li the Cornmission or the presiding leave to intervene and/or request for a officer Inay order any partles in a pro-

*

(el
officer determines that any of the " heuing is appenlable by a puty other f t

than 11.. pettuoner on the quesdon ,, ceeding for the issustnce o a cons rue.
whether the pettuon and/or the re 0 Uon pema or an oper.Ung Ucense for

admitted cententions constitute pure e

Issuet of law. those contentions must be quest for a hearing should have been : a produ: tion or utt!!1ation f aculty whode..ded on the basis of briefs or oral a have substantlauy the same interest
arst.rnent according to a schedule whouy denled. 5 that rnay '.>e m.ffected by the proceed.

8 2.735 Participadon by a Nroon not a Eing and who raise substantlady thedetermined by the Commission or r
presidh officer. same questions, to consolidate theirI'# #' presentation of evidence, cross-examl.' (f) An order permitting intervention (a) A person who is not a puty may, D* tion, briefs, proposed 11ndinr.3 ofand/or directing a hearing may be

condluoned on such terms as the Com..in the discretion of the presiding offi. f act, and conclusions of law atnd argu.
mission, presiding of ficer or the desig. E Cer, be pennitted to make a limited ap. rnent. Ilowever, it may not order any
noted atomic safety and licensing 0pearance by making oral or written consolidation that would prejudlee the
boud may direct in the interests of: a statement of his position on the issues rights of any puty. A consoUdation
(1) flestricting irrelevant, duplicative,".,at ar.y session of the hearing or any under this section may be for all pur.

conference within suchor trpetitive erldence and argument. * preheutng poses of the proceeding. AU of the
having cotarnon interests repre. . limits and on such cond!Uons as may issues of the proceeding, or w!Lh te(2) be fixed by the presiding officer, but sprct to any one or tuote issues ther~sented by a spokestaan, and (3) retatn. he may not otherwise participate ining authority to determine priorides o f.

and control the compauss of the heu, the proceeding. ~ 9 2.716 Consolidation of proceedings.
I" 8 ' (b) The Secretary w1U sive notice of . On snouon and for good cause showna heartog to any person who requests or on its own inJtlative, the Commis.
El era o ! he f ac o s'et fort the ;; it prior to the issuance of the notlee of slon or the presiding officers of eachthis section,
Commission or the presiding officer hearing, and will furnish a copy of thece of hearing to any puson who . EUected proceeding rnay consolidate
paragnph(dM1)of

finds that the petitioner's interest is t for hearing or for other purposes two

llm!ted to one or more of the titues in. , requests it therestiter. When a commu. :volved in the p*oceeding, any order al. s nicadon bears snore than one signa. O or more proceedings, or mayheutngs with interested States and/or
hold joint

= ture, the Commttslon viu give the g
n tlee to the person firs * algning ' other federal agencies on matters oflowing intervention shalllimit his patt.

Ucipation accordingly, unless the communleation clearly IM!." concurrent juttsdiction, if it is found
..at such action Wijl be conducive to(b) A person permitted to interverst i'. ii

ci The presiding offleer willifford e proper dispatch of its bustness and" " ' " " ' '+

becornes a puty to the procce --

[re(presentatives of an interested State, ' the ends of justice and stil be con.subject to any limitations impos
I cted in accordance with the otherpursuant to paragraph (f) of this se county, Inun!c!pailty, and/or agemeles ivisions of this su5part.

tion, thereof, a reasonable opportunity to ,

/ 2 23 September .29,1995
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.

STAFF TECHNICAL P051110N' *

DE51CN OF ER0510N PROTECTION COVERS FOR -

STABill2AT10N OF URAN 10H HILL TAILINGS SITES
.

.
.

1. INTRODUCTION ,

Criteria and standards for environmental protection may be found in the
Uranium Hill Tallings Radiation Control Act (UMTRCA) of 1978 (PL 95-604) (see j

Ref. 1) and 10 CFR Section 20.106, "Raoloactivity in Effluents 'to Unrestricted i-
'

Areas." In 1983,' the U. 5. Environmental Protection Agency (EPA) established
standards (40 CFR Part 192) for the final stabilitation of uranium mill
tallings for inactive (Title 1) and active (Title 11) sites. In 1980, the

United States Nuclear Regulatory Commission (NR(.) promulgated regulations (10
CFR Part 40. Appendix A) for active sites and later revised Appendix A to
conform to the standards in 40 CFR Part 192. These standards and regulations

*

establish the Criteria in be met in providing long-term stabilitation.
,

}

! These regulations also prescribe criteria for control of tailings. For
the purpose of this staff technical positinn (STP), control of tailings is
defined as providing an adequate cove. *o protect against exposure or crosion.

of the tailings. To help licenseen and applicants meet Federal guidelines,
this SIP describes design practices the NRC staf f has found acceptable for'

f providing such protection for 200 to 1000 years and focuses principally on the
cesign of tailligs covers to provide that protection.,

1 Presently very little information exists on designing covers to remain1

: effective for 1000 years. Numerous examples can be cited where covers for
protection of tallings embankments and other applications have experiencedj ,

significant erosion over relatively short pericds (less than 50 years).'

| Experience with reclamation of coal-mining projects, for example, indicates:
that it is usually necessary to provide relatively flat slopes to maintain
overall site stability (wells and Jercinuvic, 1983, see Ref. 2).

-

! 4

i t Occause of the basic lack of design experience and technical information
d in this area, this position attempts to adapt standard hydraulic design methods;

i !
and empirical data to the design of erosion protection covers. The design

| methods discussed here are based either on: (1) the use of documented
i hycraulic procedures that are generally applicable in any area of hydraulic
| desigr; or (2) the use of procedures developed by technical assistance

contractors specifically for long term stability applications.

I lt should be emphasized that a standar6 industry practice for stabilizing
I tailings for 1000 years does not currently exist. However, standard practice

does esist for providing stable channel set.tlons. This practice is widely used,

If to design drainage channels that do not erode when subjected to design flood
~

flows. Since an embankriient slope can be treated as a wide channel the . staff
I concludes that the hydraulfr design principles and nractice associated with

*

!ll e .,

1
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The technical basis for using rock for long time periods {$
,

we11-developed. Jahns (1982, see Ref. 23) points out that many kinds of rocks
are relatively resistant to weathering. Most of these more resistant rock
types have long been used as construction materials,'in monuments, or forHowever, it must bedecorative purposes, with varying degrees of success.
recognized that there are limitations associated with procedures that are used

i,c
''

to assess rock performance for a 1000 year period.
,.

Determining the quality of riprap needed for long term protection and '
Verystability can therefore be a somewhat difficult and subjective task.

little design guidance is available to assess the degree of oversizing needed
for a particular rock tyDe to survive for long periods, based on its physical ,*

properties,

in assessing the long term durability of erosion protection, the NRC staff
has relied on the results of curability tests performed at several uranium mill*
sites and on informstion and analyses ceveloped by technical assistance con-
tractors, which provide methocs for essessing rock oversi2ing requirements to
meet long term stability criteria. Intse procedures have also conlidered
actual field data from several sites and have been' modified to provice
flesibility to meet construction recuirements.

3. R[CUtAiORY P0511104
40in accordance with .10 CFR 192, Subparts A, B, and C, and 10 CFR Part

Appendin A, the cesign of protective covers should provide reasonable assurance
The design should provide for control of tallings forof long term stability.

1000 years, if reasonably achievabie, but, in any case, for at least 200 years.

Several reethods have been developed f or designing unprotected soli ccvers
or soil covers with some vegetation, to prevent the development and inhibit the

These methrids, illustrated in Appendix A to this STP, aregrowth of gulifes. applicabic hydraulicbased on staff itcensing and review esperience and
The computational procedures outilned in Appendix Aengineering principles. i

were developed based on HRC staf f experience with damage to erosion-protect onOfstructures during the occurrence of relatively minor storm events.
necessity, thete procedures attempt to account for the limited quantitative

long term degradation and the questionabledata base available to document Reasonable and
ability of vegetated soll covers t,o be ef fective in arid areas.

! conservat,1ve engineering judgment has been used, af ter evaluating the results
of the various methods, to decide on the best estimate of the stabic slope.1

|

Methods are also presented for the design of sacrificial soll slopes
B), for evaluation of f easibility of covers (Appendix C), and for the(Appendia

design of riprap ( Appendix 0).

The aforementioned design procedures are concerned only with surface water
lhe aeditional soll cover .needed to account f or winderu,lon of the cover,*

.

'
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erosion or sheet erosion needs to be factored into the soil cover design. Pro-
cedures discussed by Nelson, et al. (1986, see Ref. 24) may be used to
determine the additional cover requirements.

'

in designing a protective cover, there are many options and design
combinations that may be used. There are, in f act, an infinite number and
variety of designs,.and their selection will depend on ${te-specific conditions
and phenomena. In general, however, cover designs f all into several broad
categorie$. Dased on NRC licensing experience with' Title 1 and Title !! . sites.

'-

'

various options are normally employed to design cover systems:
.

Option 1 Soil covers designed to be stable for 1000 years. .

Option 2 Combinations of soil covers on the top slopes and rock protected
soil covers on the side slopes, both designed to be stable for
1000 years. .

.

'

Option 3 Soil covers totally protected by a layer of rock riprap on both.
the top and side slopes.

Option a Sacrificial soil covers designed to permit controll'ed erosion.*

.

Option 5 Designs that are not able to meet the minimum long term
stability requirement of 200 years. Such designs may be ,

eatepted under Section 64(c) of the Atomic Energy Act (see Ref
25) for Title 11 sites and under the supplemental standards of
40 CFR Part 192 for Title ! sites. Such exemptions may be .

granted, based on licensee justification of inability to meet
primary' regulations,'

lhe preferred options to design a cover system are Options 1,2, and 3;
such designs will be stable and will be effective for a 1000 year period.
Option 4 is not considered to be a preferred design option; this option should-

be used only when detailed justification can be provided to demonstrate that ,

designing for time periods greater than 200 years is not reasonably achievabic.

Option 1 can generally be implemented only for very short slope lengths,
' or where significant credit can be given for vegetation. Discussion of
unprotected stable soll covers may be found in Section 3.2.1, p. 14; design
guidance may be found in Appendix A.<

Option 2 may be implemented if Option 1 is impractical due to pile height,
size, or topography. In these cases, combinations of stable soil covers over

- flatter areas and rect. protected soll covers over steeper areas should be
considered as possibilities in meeting the 1000 year stability requirerent.
Olscussion of combination covers may be found in Section 3.2.2, p. 16. Design

guidance may b'e found in Appendix A (for soil top slopes) and in Appendix 0
(for rock protect,ed side slopes).

Il
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Option 3 may be implemented in those cases where rock riprap is available.
The placement of riprap protected covers is considered by the iMC staf f to be
the most ef fective method of assuring long-term stability. Discussion of
riprap cover design is provided in Section 3.3, p. 17. Design guidance may be
found in Appendix 0. -

Option 4 may be implemented if providing combined stable soil top slopes
and/or rock protected side slopes is not pract{, cable or is excessively costly.
In such cases, sacrificial side $1 opts that permit controlled erosion may be
acceptable, providad that the tailings will not be exposed or eroded. In
general, this option sh0uld be considered only when tallings are r.ot placed
directly under the soll slope. The staf f considers that such designs should be
adopted o,n_iy when licensees or the V. S. Department of Energy (00() can provide
detailed justification that designing for a 1000 year stability period is not
reasonably achievable and that designing for e 200 year period is the only
reasonably achievable design option. Olscussion of sacrificial side slopes,
where tailings are not placed under embankment cutslopes, may be found in ,

Section 3.2.4, p.16; design guidance may be found in Appendix 0. Discussion
of the detailed justification needed to demonstrate that other designs are not
reasonably achievable may be found in Appendix C.

Option I, may be implemented in those cases where designing for a 200 year ,

stability period is not reasonably achievable. Where DOE or licensees can
document the clear impracticability of such designs, they will be considered on
a case by case basis, considering the possibility of alternatives under Section
04(r) of the Atomic Energy Act fcr commercial processing sites, or under the
supplement'al standards of 40 CfR Part 192, for inactive sites.

For the convenience of licensees and designers, Table 1, "$un ary of
Design Guidance," may be used to direct attention to appropriate sectioris of
this $1P and to provide guidance in the design of various features, according
to the design optier. Selectec.

,
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An evaluation oflateral migration of the Colorado River using a
multiple hypothesis approach to the problem. |

The following quote frem Schumm (1991) is applicable to the cunent problem.

When only one hypotheslu is generated and an attempt is made to demonstrate its conectness, it ,

becomes a ' ruling hypothesis', which dominates the thinking of an investigator and may lead to
'

seriot's enor. The preferred method then is to develop as many explanations of a phenomenon as ;

possible. Through the process of data collection these hypotheses are either modified or
ellrninated until a solution is developed, or perhaps until a solution is developed, or perhaps until
multiple explanations or hypothesco ute combined to obtain a composite solution or theory.
(Schumm, p. I1)

The 1ollowing must be considered relative to the Colorado River erosion and migration.

'

Il 4 Migration Pattem of river channeli

11 4 Effects of salt dissolution subsidence
Problem 4

(Colorado river crosion) 114EfTects of Tamarisks3

lh 41sostatic adjustment of tailings over salt with possible '
diaprism

Of the 4 hypotheses pertaining to the problem oflateral migration of the
Colorado River, the NRC did not rule any in or out.

11,9 Migration Pattern of river channel

The Mussetter paper only addresses the period through 1985. Why was the period from
1985 1995 excluded from the study? Could it be that the period was one of erosion on the north
bank, significant enough to erase all aspects of the aggradation of the period before? This is in
fact true, the river has eroded away all aspects of previous historical aggradation and is cunently
further North than any known historical time. The main channel in now adjacent to the North
bank.

Also, for the period 1905-1970 the south bank had been stable when viewed in historical photos
and maps. With the invasion and colonization of tamarisks of this river reach, the south l'ank has
eunently migrated further north than where the North bank was in 1970. What will stop this
cunut process?

Mussetter Engineering has put forward the hypothesis that the Colorado River has not been north

-. . . .- . - - . . . - _ - - - . ..
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ofits present location in the recent past, and that the north bank of the river is composed of fan
sediments from Courthouse ano Moab Washes. If this is true the sediments on the north bank
should have the mineralogic composition of the nearest vmh rather than that of the river.

1

To test this hypothesis I sampled sand from the river, sand from Courthouse Wash, and using a
hand auger / soil sampler I drilled and sampled a hole (T-1) on Tex McClatchy's property about

150 feet north of the river and about two tenths of a mile west of where Courthouse Wash enters
the river. I was able to collect samples from the hole (T-1) down to about 14 and a half feet. I'

looked at the samples with a hand lens and (for all sand samples) rolled a small magnet around
in the sand and looked at the edge of the magnet with a hand lens.

I found that the sand from Comthouse Wash was almost all quartz with very minor magnetite,

only a few grains of magnetite' stuck to the magnet. The Colorado River sand, in addition ?o
i

quatz contained dark mineral grains, some mica and abumioni magnetite. The magnet was ,

almost completely covered with magnetite grains. The sand samples fsom T 1 were finer grained .

'

and included quite a bit of silt, but magnetite was still generally common in spite of the smalkr
grain size.

.
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ABUNDANT COMMON MINOR VERY MINOR

(Color:Jo her) (T-1) (Courthouse Wash) ,

Magnetite grains on edge of magnet at 20 x.

This proves to me that the river has been north ofits present location in the recent geologic past,
and therefore could migrate laterally toward the pile in the future.

'11 -+ Effects of salt dissolution subsidence3

Question 6 of the NRC Nov 4,1994 questions clearly asks " Effects of salt dissolution and/or
subsidence on the location of the river channel." The Mussetter response is to call subsidence / .

salt dissolution at this site,"some very speculative conclusions by ;tructural geologists...." ,

However the subsidence / salt dissolution model is presented by both Woodward /Clyde and

Cooksley Geophysics and demonstrates that subsidence / salt dissolution is an active process at
this site. The conclusion that subsidence needs to be epirodic to be of consequence to the

tailings pile is not correct. The tailings pile could sint relative to river level at a fairly constant
rate of subsidence. lf the earth that is holding the tailings pile up is sinking, as is documented in
the Cooksley Geophysics report, then what will keep the pile out of the river? If the rock apron
designed to protect the pile also sinks, then what will protect the pile?

_ -- . - - . ___ _ _. _ _ _ _ _
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Y ' age 13 of Cooksley Geophy.<les, Inc. n port, August,199.':
}

t

l

!

!Smai:er faults along which subsidence has taken place are wellindicated on sections A
and C. Such faults can not 'ae interpreted from Une B which is very close to and parallel
to the Moab fautL These smaller faults. some of which may be no more than fractures.

'

,

probably strike northwesterly similar to the Moab fault. Doelling. (1985), attributes tha ,

formation of these structures to the dssolutiori of the sa!t and subsequent co!! apse of the , *

overlying strata He des ribes the fauft blockt and their attendant faults af, elongate in *

thydirection of the valley. In the case of the site surveyed, their strike'would bo simi'ar i
,

to that of Bo Moab iault. It is probably not pot.sible to map all these smaller structures. . *

but the snore obdous ones are denoted on tije seismic sections. An overprint of tilting I

and apparent foldt,)g has ruuttcd from the collapse of the rock strata overlying the
dissolution are'is. Most. If not all of these fauf:s have Emhed vertical extent.

|

I
.

.

;..

Pai e 17 of Cooksley Geophysics, Inc. report, August,1995 with subsittenceg ,

i.one' overlay: .
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11, + Effects of Tamarisks

Despite my repeated requests: Apiil 96, May 96, July 96, Jan 97 letters to the NRC, the issue of
how tamarisk will impact Colorado river migration and tailings pile stability has never been
addressed. It is and has been my contention that the recent lateral movement of the river channel !

towards the tailings pile is primarily due to the invasion and colonization by tamarisk of the
Colorado river system. This has not been addressed in the FTER. ;

;

11 + Isostatic adjustment of tallings over salt with possible diaprism
4

Sensitivity -propensity ofa system to respond to a minor eziernal change.
The change occurs at a theeshold, which when exceededproduces a significant

-adjustment. (Schumm,1991)
>

Complerity - composed ofnumerous Interconnectedparts. Natural
systems are inherently complex, but the comple.tity referred to here is the
complex response that results when the system isperturbed The complex system
when interfered with or inodified is unable to adjust in a progressive a sd
systematicfashion, and its response can be complex. (Schumm,1991) ,

What have been the isostatic adjustment effects of loading the salt structure be neat!: this site :

with more than 10 million tous of tailings? What will be the cumulative effect of adding more

than 1 million tons of additional cover material and rock armor? i

Has that threshold for isostatic adjustment been exceeded by a triggerable process? Could the
1995 Level 1 survey by Grand County be indicative of that adjustment? That survey measured
several inches ofincreased elevation over the past 40 years of the gas pipeline cast of the site

since a Level I survey in 1955.
i

i
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(Log of hole T-1.
|

0 '

5 @. O surruce muds from historic Doods.
.

-c e
I ''|||d ;

iq 4-
2 ,Y .:.3 . .

-F f2:!ri Light greyish yellow. brown subangular quartz sand

,:'Q|.7
g 1/4 mm or less plus sitt

E 3
'

i !

.* d,
Common One grained magnetite% '

;

.g ;r ** 1. f. - Little or no iron stain on sand grains
,, ,

4-
,..cy.

5 ..E.6 J !
.

.

m '*

* '
'

6 'd' ,

'

g Clay rich muds . very plastic when wet, similar to 1,,

- wg
Light greyish red brown subangular quartz sand I

- [
t g '

d .

, , , ,g-

p }g'#!*,, About 1/8 mm plus silt ; ', '

[5.0%, @ Minor Une grained magnetite'

N.f.[*I Minor iron stain on sand grains ito y,A
., . * * G

II
'

Interbcdded clay rich mud and One sand;
.I2 @ ,

-
-

.. .;Qf Light greyish red brown subangular quartz sand
,;.

;g13
1,V,*.i h About 1/8 mm plus sitt -

IF .hty, Magnetite is minor to common and One grained
,

it. T.1 Color gets browner at bottom,of the hole
-,

7
IS

t6
,

- Courthouse Wash
Colorado River..

-

Pale reddish tan
.

Medium grey brown - subangular sub.ounded quartz II4 mm or less
* subangular sand 1/4 mm or less

Abundant magnetite -
. Well sorted . little or no Ones -

Very minor magnetiteSome iron stained sand grains
Minor inica and dark mineral grains Very light iron stain on most grains

- No feldspar, mica or dark mineral grains.
|- Minor feldspur.
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Recent Lateral Migration of tite Colorado River.

No scale
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This data was digitized from scanned aerial photos (150 dpl) and reetified
using Arc / info. The data was then matched at the Colorado River bridge to
allow for better matching.
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24 Aug97 I
.

Ted Johnson !
Nuclear Regulatory Agency
Mall Stop 5 E-4:

WashingtonD.C. 20555 - <

Re: Calculations of Rock Apron Volume Requirements !

Dear Ted:

I was reviewing the Atlas Reclamation Plan, Oct %, while composing the accompanying letter.
'

On page 1 r f Appendix 0, Calcu;. tion Brief Rock Aprontfoe Design, the Du f the proposedo

rock apron equals 11.2". Yet on page 2, T (thickness) = 8" was used in the calculations to
determine necessary vo!ume per linear foot. Shouldn't 11.2' have been used in the calculations -

as this is the T (thickness) of the Bank Revetment aRer launeb? This would result in 21T5"x
11.2"l12 x 1.5 instead of 2 If5'x 8"/12 x 1.5. This results in a linear foot volume requirement of
65.74 ft'/fl instead of47 ft'/ft as calculated on page 2. This results in Rock Apron total volume
requirements being 6427.9 yd ather than the 4889 yd' or 5000 yd' (e difference of 30%)8

shown in the Calculation Brief on page 3, and the Final Technical Evaluation Report, Nureg .
1532. ,

'' '

%is would also require a different construction design of the launchable rock apron. The 50
ft'/R configuration of 20' by 21/2' would be inadequate.

If my c&dations are correct, then please revise the FTER to account for this discrepancy.

Sincerely,
,

b RA
Peter Haney

1991 Cedar Hills Dr
Moab,IJr 84532

cc: Dr. Jackson, NRC Chairwoman-

Senator Orrin Hatch
Senator Robert Bennett

. Congressman Chris Cannon
- Utah Radiation Control Board
Grund County Council

.
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been designed with a launchable rock apron to protect the pile if the river migrates
laterally toward the pile. j.

$. 6.4 Embankment Toe and Rock Apran Design

The tallings pile toe has been designed to accommodate the, erosive forces which would ;

be produced should the Colorado River migrate toward the tailings pile to such an extent

- that the river channells located directly against the; slope of the pile. The design provides |

for protection of the toe by use of a launenable rock apron (COE.1991). As scour and
erosion occur, the rock in the apron is undermined and launched, rolling or sliding down "

: the slope of the eroded bank to protect against edditional erosion. The location of the !
i

apron is shown on Sheet 4. A design detail of the toe of the pile slope and the rock j.
*

apron is shown on Sheet 5.
i

The rock apron consists of.11.2 inch Da iprap which is adequately sized to be stabler

against both overland flow and river velocities. The apron is 2.5 feet thick and 20 feet
wide, which provides an adequate volume of rock to collapse into a stable configuration
in an eroded channel. To account for turbulence at the toe. the 11.2 inch D., rock has

been extended approximately 5 feet up the talling pile side slope. The apron win be e

constructed at tho samo slopo as the existing ground adjacent,to the tallings pile to
minimizo flow concentration and erosion. The design calculations for the rock apron / toe

design are provided in Appendix 0. 3

i
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Sepc1,1997-

LThe Honorable John McCain- - 1
'

*

- United States Senate'
241 Russell-
Washington, D.C. 20510 0303 - -

- Re: Concerns of NRC's responses to Senator McCain's concerns regardi g the Colorado River's -n

effects on the Aths Tailings Pile. Request for U. S. Army Corps of Engineers (USACE) .
*

evaluation of NRC proposed "launchable rock spron" erosion protection design.

Dear Senator McCain:

I thank you for your interest in the interesting problem of the Atlas Tailings Pile in Moab, UT.
.

In the NRC's June 4,1997 responses to your April 25,1997-letter, NRC Chairwoman Jackson
wrote,"However, even if the 1984 flood were exceeded, no erosion damage to the pile is
anticipated because there is a temporary cover that will avoid tailings contact with the river, and
a stated above, floods on this reach of the Colorado River are non-erosive. It should be noted
that the 1984 flood reached the toe of the tailings pile with no adverse consequences." -

<

-I believe the " temporary cover" referred to was for wind blown tailings and was not related to ,

etosion protection. I know of no recent measures to " avoid tailings contact with the river . . . "
'

: Between 1975 and 199:s there was considerable erosion along this reach of th'e Colorado River -
'

. with the vast majority occurring during the 1983 and 1984 floods. The NRC received this same
~

'

information documented with aerial photographs in April,1996. (See also an attached letter to

Bill Sinclair.) ''
-
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The NRC is utilizing a U.S. .bmy Corps of Engineers design, Toe Scour and Bank Protection
Using Launchable Stene, Technical Report HI 95 ll, September 1995, to theoretically afford
the necessary protection for the tailings pile. This report is just two years old, and is still just
theory and not a pmven technology.

I, therefore, respectfully request the Senator ask the US Army Colps of Engineers at their Flood
Control Structures Research Program of the Coastal and Hydraulics Laboratory at the Waterways

Expeninent Station in Vicksburg, Mississippi; to review the adequacy of the NRC's ,
"launchable rock apron" erosion protection design described in the Final Technica: Evaluation
Report, NUREG-1532, as compared to the theoretical USACE design, H1 95 11.

If and when this ie"iew might happen,'I would respectfully request a copy of the USACE
findings also be sent to me. .

I thank you for your continuing interest in this problem.

Sincerely,

ie
Peter Haney

1991 Cedn Hills
Moab, UT 84532 ,,

..

cc: Dr. Jackson, NRC Chairwoman
Senator Orrin Hatch
Senator Robert Bennett
Congressman Chris Cannon
Bill Sinclair, Utah Radiation Control Board
Grand County Council
Ted Johnson, NRC Hydraulic Engineer

.

. _ _ _ _ _ _ . . _ _ _ _ _ . _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _
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Technical Report HL 9511.

Flood Control Structures September 1995
, f/ - Research Program

40. N l '15. l.1

Toe Scour and Bank Protection
Using Launchable Stone
by Stephen T. Maynord, Douglas M. White

U.S. Army Corps of Engineers
Waterways Experiment Station
3909 Halts Ferry Road ggg }N9 4 ,L,\ ,

Vicksburg, MS 39180-6199

..
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US CF.-C
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Final report

Approved for public release; distribution is unlimited
.
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Prepared for U.S. Army Corps of Engineers
Washington, DC 20314-1000

_

^ ' ' _



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

*

.
-

.

- k I F .
_

'

URANIUM MILL TAILINGS UPDATE
,

Board information item

- Request to intervene in the Atlas Tailings Final Technical Evaluation Report decision

'

. As indicated at the last Board meeting, a citizen (Peter Heaney) of Moab has requested the State
to intervene on his behalfin the decision regarding the Atlas Tailings Final Technical Evaluation

'

Report. in the last Board packet, you were provided with a copy of the letter outlining Mr.
'

Heaney's concerns (I have enclosed it again). The Board cannot make a final decision in this
matter at the Boa d meeting because of the unavailability of both of our legal counsel. This issue ,

requires both technical and legal considerations. To take advantage of our meeting in Moab, I
- have requested Mr. Heaney to come and summarize his issues to the Board. I have also directed
the staff to prepare and report the DRC technical position relative to Mr. Heaney's issues, and

- thirdly, I have invited Atlas representatives to provide their prospective to Mr. Heaney's
concems. I have advised each group to try to limit their prospective to 20 minutes or less on this
issue. Following the three discussions, the Board will be able to address questions to any of the
parties.- I have also encouraged the parties to provide the Board any appropriate information to
you at the time of the Board meeting. Finally, since a legal decision cannot be rendered at the
meeting, I will set the final decision on this item for the December agenda which will include
discussion by the Utah Attomey General's Office of the legal issues.

C

., ,, - ., ~ , . . , ,
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State of Utah '
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! y DEPARTMENT OF ENVIRONMENTAL QUALITY ,

1 DIVISION OF RADIATION CONTROL .
.

Mshut gleavitt 164 North 1950 West

Te uu'v"s f"r

. p"- <.o t, , ,- , ,

(801)lM 4414 T.D.D.

.i

October 24,1997

Peter Heaney
1991 Cedar Hills Drive
Moab, UT 84532

Dear Mr. Heaney:

This is a follow up to your letter dated August 20,1997 which requested State interventien in the NRC's
FinalTechnical Evaluation Report decision to cap the Atlas tailings pile in place. In the correspondence,
you raised several technical engineering and site stability questions that you feel have not sufficiently been
addressed by Atlas Corporation or the Nuclear Regulatory Commission. As a result of your letter and
issues raised, I have scheduled the issue for the next meeting of the Utah Radiaiion Control Board to be
held at the Senior Citizen's Center in Moab beginning at 9:30 a.m. A copy of the tentative agenda is
enclosed.

At the Moab meeting, I am rquesting that you take twenty minutes or less to address your issues to the
Board. This will be followed 'oy a report by my staff on the issues. Atlas Corporation also requested time
at our last Board meeting to address the issue and they will also be afforded the same amount of time.
Unfortunately, the Attomey General staffis not as allable to attend the meeting. Without their legal advice,
I feel that a final decision on this issue would be premature. However, this meeting will give the Board
the opportunity to hear the various technical issues from all sides such that they c.an render a final decision
at the December Board meeting to be held December 5,1997 in Salt Lake City. This will also allow the
Board time to study the various technical issues and information before making a final decision.

Please feel free to provide the Board with any handouts or other information you feel is appropriate
regarding your intervention request. We look forward to hearing from you at our Moab meeting. Ifyou
have any questions, please do not hesitate to contact me.

Sinc,erely, s
/ ~

| f) h ~

G |s 'J -

William J. S!nclair
Executive Secretary
Utah Radiation Control Board

c: Norm Sunderland, Chairman, Utah Radiation Control Board
Denise Chncellor, Utah Attorney General's Office
Joseph llolonich, NRC Uranium Recovery Branch
Richard Blubaugh, Atlas Corporation
Dianne Nielson, Ph.D., Executive Director, UDEQ
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f-*' PWilliam Sinclair, Director
'

o
'/I,

,.. ,

Division of Radiation Control '1 n.oietion
. **"" . :;State oiUtah ' . . .

P.O. Box,144850 Q ",...g,,..(' /
'

168 North 1950 West
--

Salt Lake City, UT 84119850

Re: November Radiation Control Board Meeting in Moab. Response to Citizen Request for Utah
State Intervention in the NRC's Final Technical Evaluation Report decision to cap the Atlas
Tailing Pile in place pursuant to,2.715(c) of NRC Rules of Practice for Domestic Licensing
Procedures.....

Dear Bill:

Thank you for your response dated September 16,1997. Please confirm if the concerns
addressed in my letter,20 August 97, will be on the November Board meeting agenda, your
letter says "if necessary". I still feel that answers are necessary.

Again,I would like to invite you and the Board to examine directly my concerns. This would be
accomplished by ajet boat tour of the Colorado River adjacent to the Atlas Tailings Site Both
shores could then be examined at yours and the Boards leisure for aggradation and erosion.
Either the aftemoon of November the 6* or 7* or both are available. Any experts Atlas or the
NRC nishes to send, who could help explain the evidence, are welcome to joir, us.

I thank you for your time.

Sincercl"
1

I (
Peter Haney
1991 Cedar Hills Dr
Moab, UT 84532

.

cc: Dianne Nielson, Ph.D., Executive Director, DEQ
'

Norman Sunderland, Ph.D. Chairman of DRC Board

2.715(c) The presiding officer will afTord representatives of an interested State, county,
municipality, and/or agencies thereof, a reasonable opportunity to participate and to introduce
evidence, interrogate witnesses, and advise the Commission without requiring the representative
to take a position with respect to the issue. Such participants may also file proposed findings and
exceptions pursuant to {{2.754 and 2.762 and petitions for review by the Commission pursuant
to }2.786. The presiding officer may require such representative to indicate with reaso lable
specificity, in advance of the heariag, the subject matters on which he desires to participate.


