State of Utah 70 3453

DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF RADIATION CONTROL

Michael O Leavin 168 North 1950 Wew
Sotume PO Box 144850
Disse R Niebson, PhD. Sult Lake City, Utab 841144850
Buscuive et (01) 5364250 Voice
Wadiem ). Sinclair ~ (801) $33.4097 Fax
Boeter | (801) $364414 TD.D
November 10, 1997 EXPRESS MAIL
Joseph J. Holonich
Nuclear Fegulatory Commission

Division of Waste Management, Uranium Recovery Branch
Washirgton, D.C. 2G555-0001

Dear Mr. Holonich:

Please find enclosed some information brought to the attention of the Radiation Control Board
regarding the Atlas tailings Final Technical Fvaluation Report (FTER). At the November §, 1997
meeting of the Utah Radiation Control Board, a Uah citizen, Peter Heaney, requested that the Board
require the State to intervene on some issues “elating to the FTER. During the meeting, the Division
of Radiation Control (DRC) staff res »onded to mauy of Mr. Heaney's concerns and agreed with a
maiority of the findings in the FTER.

Howv.ever, a major issue of concern was identified that focuses on the adequacy of the launchable
rock apron 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 information from Peter Heaney which was supplemented at the Board meeting
with a U.S. Ariny Corps of Eugineers evaluation of the launchable rock apron Jesign; (2) an
evaluation by the Division of Radiation Control staff regarding the information submitted originally
by Mr. Heaney (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
information and legal counsel was unavailable, this issue was deferred to the December §, 1997
meeting of the Board.

We are enclosing all informarion received to date regarding this issue. We would suggest that the
NRC review this information to determine the appropriateness 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 staff to aiscuss 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 1o come and attend the Board meeting and speak 1o the rock apron issue.
We look forward to hearing from you regarding this important issue. If you have any questions,
please do not hesitate 1o contact me.

UTAH RADIATION CONTROL BOARD

v '\({7 -:'\ %
il Kl

William J. Sincl ecutive Sacratgry

¢ Dianne Nielson, Executive Director UDEQ w/o enclosures
Richard Blubaugh, Atlas Corporation w/enclosures
Radiation Control Board members w/ ) enclosures
Ricliard Bangart, NRC Office of State Programs w/o enclosures
Charles Hackney, NRC Region IV w/o enclosures

Enclosures



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 Army Corps of Engineers recommendations
as described in the attached letter report.

1) US Amy Corps of Engineers requires that anticipation of maintenance will be part of the
completed project. USACE Engineer Regulation 1110-2-1405, 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 E1 3940 due to local
bend scour. The NRC's FTER use of a design channel bottom El 3947 is not supported
in Appendix O of the Atlas Tailings Pile Reclamation Plan.

3)  US Army Corps of Engineers recommends determining rock size by using river flow
rather that overflow, The NRC's FTER recommends determining rock size by using over
flow.

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

5)  US Amy Corps of Engineers recommends use of post launch 18" blanket witha D,
9.25" with D8S/D15 = 2 to address river flows. The NRC's FTER recommends an 8"
blanket with a D, of 112",

6)  US Amy Corps of Engineers recommends a before launch 1 fi. section 54" thick by 31.3
ft long or 141t The NRC's FTER recommends a before launch 1 fit section 30" thick
by 20 ft long or 50 ft'/ft.

The differences in Item 6 results in a necessary volume of 13,787 vd’ of launchable rock riprap
inwe US Army Corps of Engineers Gesign versus 4889 yd' in the NRC approved design.

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



information.

In addition 10 my previous request for Utah State intervention pertaining 10 the launchable rock
apron, | request that the State of Utah intervene to obtain the necessary information to define
the histoncal northern boundary of the Colorado Rivei through sediment analysis. | also request
the State of Utah intervene 1o obtain the necessary information to define the subsidence zone at
this site including how far the zone extends under the tailings pile itself.

| thank you for your time.

Sincerely,

W

Peter Haney



Dale Mosher
Frank Nelson

MOUNTY' comer somesraaron

Earl W. Sires

JUT:&)H e

sl i e |

Telephone: 801-259-1346

Dr. James Houston
Waterways Experiment Station
CEWES-CV-Z

3909 Hall Ferry P ad
Vicksburg, MS 39180

October 21, 1997
Dear Dr. Houston,

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

a. Design channel bottom elevation resulting from local bend scour.

b. Rock size in apron.

¢. 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 after has launched because no information exists on the long term (250-1,000

years) performance of launchable stone. The study will provide a discussion of what
standard Corps practice is for maintaining bank revetments.

Enclosed is the $3,000 fee for the letter report.

Please fax a draft of the letter report for review to 435.259.2574 between the hours of 8
am to 5 pm MST or 435.259.2959 thereafter.

Smcerely,

%n‘ Chumun '

Grand County Counci!

7 \199\etters\houston. doc

125 East Center Street * Moab, Utah 84532 ¢ Fax 801-259-2959
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DEPARTMENT OF THE ARMY

WATEAWAY S KXPEMMENT BTATION COMPS OF UNWINERNS
IUOW HALLS FERRY ROAD
MIBEIBLIPP 891800 100

nery To
ATTENTION O
November 7, 1997

Coastal and Hydraulics Laboratory

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

Grand County Council
ATTN: Mr. Peter Haney
125 East Center Stree:
Moab, Utah 84532

Dear Mr. Ulaney:

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

Sincerely,

" ‘ - 4 -
’f.'“mr) A . ‘,:‘f‘_}(‘.

“James R. Houston, PhD
Director

Constal and Hydraulics Laboratory

Enclosure
COASTAL ARD HYDRAACS GROTROMICAL STRUCTUAES ENVIRONMENTAL INFORMATION TEGHO OO
LARIRA TORY LASORA TOR Y LABORA TORY VABO RATOR Y LABOMATORY

d PANONM BC:TY IR . JN ANN CCPC-peQ-100: 17 aan
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Review of Rock Apron Design, Atlas Uranlum Mill, Moab, Utah

Ti.troduction and Objectives

The comments presented herein address the proposed rock apron dosign at the Atlas Uranium
Mill at Moab, Utah. The Nuclear Regulatory Commission requires that the Atlas propossl meet &
design life criteria of 200-1000 years such that ongoing active maintenance is not necessary to
preserve isolativa. During a 200-1000 year life, many factors can affect the stability of the Atlas
mill tailings pile. This review focuses only on the design of the rock launching apron that is
placed along the toe of the tailings pile. The rock apron is intended to protect the pile should the
Colorado River migrate to the position of the pile. Specifically, the objective of this review is to
address the following questions.

1). How docs the 1000 year life afect the applicability of US Army Corns of Engineers
(USACE) guidance?

2). What has been the historical performance of rock launching aprons and undor what conditions
have they been successful

3). What should be the design channel bottom elevation for computing the quantity of rock
required in the rock apron?

4). What rock size should be used in the apron?

§). What is the before launch apron configuration and required rock quantity?

6) How would the anticipated subsidence affect the performance of the rock apron?

Description of Project and Propesed Rock Apron

A layout of the tailings pile along the Colorado River is shown in Encl 1. Fincl 2 shows cross-
section locations near the tailings pile and cross-sections 4-8 are shown in Encls 3-7. Lingl 8
shows the alignmenit and location of the rock apron. Encl 9 shows & section through the tailings
plle which includes the rock apron. Appendix O (encl 10), “Caloulation 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 Jlope in & before launch section 20 ft wide by 2.5 it thick, The
design uses a 1 V:2H launch slope and a scour depth of 21 it which is based on 8 river thalivoy
elevation of 31947 and a before launch section bottom elevation of 3968

Applicabllity of USACE Guidance

Guidance presented in USACE (1994) is based on the anticipation that surveillance / monitoring
and, if necessary, maintenance will be part of the completed project. USACE Engineer
Regulation 1110-2-1405 states that the design presentation must include an operation and
meintenance section. Projects with a design life of 200-1000 years are well beyond the project life
used in USACE bank stabilization projects and huve a greater risk of failure before reaching their
design life if the same design principles are used This greater risk can be offset somewhat by
greater conservatism in the initial design  Consequently, a projoct with a 200-1000 vear design
lifo should apply USACE guidance in a conservative manner,

7O'A SNN'ON $piZ21 2R, 20 ADN CEVeE-0e9-109:01 aam
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The objectives of the Atlas protection is to isolate tuilings and contaminants without requiring
active maintenance In 10 CFR Part 40, Appendix A- “Criteria Relating to the Operation of
Uranium Mills and the Disposition of Tailings or Wastes Produced by the [ixtraction or
Concentration of Source M..terlal From Ores Processed Primarily for thesr Source Material
Content”, under Part IV, Long-Term Site Surveillance, Critorion 12 states “As & minimum, annual
site inspections must be conducted by the government agency responsible for long-term care of
the disposal site to confirm its integrity and to determine the nved, If any, for maintenance and/or
monitoring "' If the rock apron launches, these annual site ingpections will be required to insure
ihe long term performance of the rock apron Factors such as insuring & reserve quantity of rock
in the apron, dealing with concentrated overbank drainage, and the stability of the upstream and
downstream ends of the protection should be evaluated

Historical Performance of Rock Aprons

The rock apron proposed for the Atlas site is broadly classed as launchable stone protoction and
has b~ ~ vdd'y used in the USACE. Launchable stone techniques include the following:

A Wi ow revetments- Primarily used on Missouri River. Rock is placed along top bank similar
to the proposed Atlas site. Sites instalied in the 1970's are performing as designed with a few
sites having depleted the supply of rock  Ono of the characteristics of some of the Missour! River
sites is a launch slope much steeper than the 1V:2H slope found in purely non-cohesive material.
This steep launch slope is almost certainly due to the prosence of cohcsive soils  The primary
effcct of the steep bank angle is tho slope effect on tie stability of the rock

B. Trench-fill revetments- Widely used on the Arkansas and Red Rivers, and (o a lesser extent on
the Mississippi River. Involves placing the stone section at about the low water reference plane
preventing significant underwater slope preparation  Above the trench, standard revetment
construction techniques are employed Trench-fill revetments along the Arkansus River were
constructed in the 1960's and have performed as designed in conjunction with periodic
maintenance.

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

Launchable stone functions best when the eroding bank or channel bottom is non-cohesive. Since
few riverbanks are purely non-cohesivo and most contain layers of cohesive soil, the successful
performance of many field installations of launchable stone shows that some layering is allowable.
Banks having thick layers of cohesive or highly erosion resistant soil beneath the lanchable
section will fuil in large blocks as they are undermined and tho stone will launch in an uneven
manner leading to poor siope coverage.

Design Channel Bottom Elevation

Mary river engineers believe that scour at the toe of bank protection is one of the most common
causes of failure. The design channel bottom elevation at a protection site that has a design life of
200-1000 years must consider not only local bend scour but any channel bed degradation that may
occur over the project life. Appendix O gives no supporting information for the selection of El

CN A CANAON PR 7T JE .0 ANN SEPS-pEa-109:01 aam
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1947 as the design channel bottom elevation NUREG(1997), 4. 5.1.2.3 Colorado River, states
“To estimate the depth of scour associated with migration of the river, the licensve conservatively
assumed thet the river channel would retain essentially the same elevations and configuration in its
migrated scate as in its current state ' El 3947 iy the maximum thalweg slovation betweon cross-
sections 4 and 8. Standard practice is 10 set the design channel bottom elevation some distance
below the minimum thalweg elevation in the reach  This minimum thalweg elevation ls almost
always mcasured at low flow conditions and streams generally tend *o locally scour bendways
during higher flows. The magnitude of “some distance” is generally based on experience with the
same c7 similar streams and can vary from as little as 1-3 ft on & small stream to much larger on
large rivers. The design life of 200.1000 years certainly warrants & conservative selection of the

design channel bottom elevation

Musseter and [Harvey (1994) was examined for pertinent information concerning selection of the
design channel bottom elevation. They conclude that the bed of the river does not genorally
degrade during & flood event and that long term degradation w'i! not occur because of the bed
rock control downstream at the Portal This does not preclude local bend scour which will be

addressed in the following paragraph

To compute local bend scour, a bend configuration must be defined that is consistent with the
Colorado River having migrated over to the tailings pile. One possible mechanism for this
migration is for erosion to begin betwoen cross-sections 4 and 5 which has high velogity
(Mussetter and Harvey, Fig 4.5), highest right bank shear (Mussetter and Llarvey, Fig 5.3), and
lowest centerline radius Re / water surface width W (Mussetter and Harvey, I'ig 5 4). Once scour
is projected along the right bank between cross-sections 4 und 5, it is likely that the bend that
forms to go around the tailings pile could have an Re/W about equal to the minimum of the
present channel which is about 3.0, [lowever the Colorado River finds its way over to the tailings
pile, an Re/W = 3 0 is not overly conservative since it is ocourring 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
pile/rock apron will introduce 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. Bankfull is about 40,000 cfs and the Portal produces backwater effocts on
the right bank et the higher flows with little influence below about bankfull. The guidance used
herein for estimating local bend scour iy 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 of 45,000 cfs was used to define the local bend scour Higher
flows were not useu in the scour analysis because the method in Maynord (1996) wil!
overestimate scour if significant backwater effects arc present. Using cross-section 4 as
representative of the upstream end of the bend, water surface elevation = 3965, main channel
average velovity = 5,45 R/soc, channel aroa = 45000/5.45 = 8257 sq i, water surface width
W=850 fi, average depth D~8257/850 = 9 7 f, Re/W=2 94, and aspect ratio W/D=87 6. Using
Maynord (1996) with a safety factor = | 08 results in & maximum water depth in the bend of
about 25 ! or & design channel bottom clevation of 3965-25 =« 3940,

aam
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A cesign bed clevation less than the Bl 3947 used in Appendix O is recommended for the rock
apron. Using local bend scour estimating techniques, £l 3940 is determined and is about § #t
below the minimum low flow thalweg elevation (el 3945) in the existing channel resch (cross-
sections 4-8).

Rock Size in Rock Apron

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

The overflow analysis in Appendix O uses Stephenson (1979) to determine the required rock size
for flow down the 1V :2H launch slope of the rock apren resulting in an average stone size of
11.2"%. Stephenson borrows stability coefficients from guidance presented in Qilvier (1967) and
apparently ran no tests of his own. This reviewer could not find Olivier (1967) but neither
Stephenson (1979) nor Olivier (1973) state the slopes fo. which the equation is valid. However,
Knauss (1979) (encl 1 1) reports that Olivier's data were limited to 20 percent slopes. The
derivation by Stephenson resulis in rock size much larger than Olivier (' 973) when both are
extrapolated out to a 1V 2H slope. Knauss reports on tests by Hartung and Scheurlein (1970)
which address slopes up to 1V:1 SH. Knauss simplified the Hartung/Scheurlein work which
showed that the required rock size is less than tl.e size required by extrapolating the Olivier
(1973) oquation for the steep slope of 'V 241 The difference is attributed to the presence of
entrained air which begins on & rock covered slope at about 15-20 percent. Rock size
reconunended by Knauss using ti.e Hartung/Scheurlein work for 1V.2H slope and q=0 434 ofwft
is 0.18 ft and had a unit stone weight close to that proposed “ : the rock apron. Rock size from
Olivier(1973) for the same conditions Is 0.39 ft but note again that Olivier's tests were limited to
20 percent slope. Recent experimental work by Robinson, Rice, and Kadavy (1997) evaluated
slopes up to 40 percent in a physical model and 16.7 and 33.3 percent in a prototype
Extrapolating their equation up to 50 percent slope {1V 2H) and q=0.434 cfs/ft resulted in an
average rock size of 0.21 ft which is 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 from Abu-Sayf (1976) for a 1V:2H slope and specific gravity of 2.65 were plotted
us part of this analysis and show a required average rock size of 0.23 f whon using a rock size 25
percent greater than the size at fallurc. These throe similar results strongly suggest that the
Stephenson (1979) method resulting in an average rock size of 11.2" (0.93 ) is too conservative
for a 1V 211 slope

The sclection of & unit q = 0.434 cfWft assumes that there is no concentration or channelization of
flow. Since this slope will be fortaed by the launching of the rock apron, the launched stone will
not be smooth and uniform. Tt also seems unlikely that the 3V:10H slope of the tailings pile will
introduce flow uniformly to the rock apron slope all throughout the 200- 1000 year life. Abt et al
(1988) discusses concentration and channelization of flow or an overflow embankment. Abt
recommends a factor of 3.0 for the condition where flow will channelize on the overflow
embankment Considering that this is a slope formed by launching and a design life of 200.1000

S0'd SON"ON Sp:Z1 26,20 ADN LEPE~PEQ-109:01 aam
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years, & factor of 3.0 timey the uniform q scems appropriste. Based on Robinson, Rice, and
Kadavy (1997) the average stone size should be 0.4 it for g = 3(0.434) =~ 1.3 ofwf. The Knauus
relation results in an average stone size of 0.8 i, The Abu-Sayf data show an average stone size
of 0.39 R The lesser unit weight for the proposed rock apron requires & larger stone size of
sbout 15% resulting in a recommended rock size of 0.45 f! to handle overflow.

Rock size in the apron to remain stable against river flow is detcrmined using procedures in
USACE (1994). The same bend configuration used in the design channe! bottom snalysis is used
in the riprap design.  The riprap analysis uses the same Rc <2500 ft which is the minimum radius
=" v existing reach. The riprap analysis usos main channel cross-soction 4 which is quite similar
ain channel crose-sections at 7 and 8 and differs from cross-sections § and 6 primarily
.0 of the presence of the mid channel bar  Main channel sverage velocities from cross-

«on 4 were used in the analysis (encl 12). Cross-section § yielded similar and only slightly
higher velocities. The primary difference betwoen this analysis and the Appendix O analysis is
that the large drop in main channel average velocity between cross-soctions § and 6 (encl 12) is
not assumed to last throughout the design 200-1000 year lifo of the project. Even if one believes
this large drop will persist, the hydraulics at cross-section 5 should be used because it is located
near the upstream ~ud of the tailings pile. This large drop in main channel velocity is because the
left overbank is assumed to convey a significant amount of flow. Whether that remains true for
the next 1000 years depends on factors such as the effects of vegetation such as the Tamarisk on
blockage of the flow and the land practives of the owners of the lelt bank, some or all of which
has veen purchased by the Nature Conservancy, who may change what has been done in the past.
Riprap size s determined for flows at or below 70,300 because of the backwater effects from the
Portal at higher flows as well as somc conveyance of the overbank across from the tailings pile.
Results are shown in the following table

Q, cfs Water main max vel depthat | width, & | Re/W DSO**, f
Surtuce | chan avg | at outer | outer
El ve!, ft/sec | bank®, bank*, f
fV/sec
20,000 3959.5 38 57 10.8 600 4.2 0.19
45,000 3965 3.9 B3 15.2 830 3.0 0.47
70,300 3968 6.8 10.2 16.8 850 29 0.77

* velocity and depth at 20% upslope from toe as per USACE(1994)
** Based on gradation having D85/D15=2 and safety factor of 1.1

Guidance in USACE (1994) recommends launchable stone having a D8S/D | 5>= 2.0, Stone used
in overflow embankment should have D85/D 1 5<=2.0 as per USACE(1994). A gradation having
D85/D1S = 2.0 is recommended. Thickness in Appendix O is 2D50 resulting in a recommended
thickness of 2(0.77)=1.54 & Use T—18" thick blanket with D85/015=2 to address river flows.

Based on overflow and river flow, river flow is the most severe stress r . requires an 18" blanket
thickness.

Q0'Ad SO0'ON Qp: 71 6.0 ADON SEVE~PEO9-109:01 ganm
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Before Launch Apron Configuration and Rock Quentity

The design in Appendix O uses an increase of stone volume of 50 percent (uncertainty factor =
1.5) for dry placement. launch depth greater than 15 it as per USACE (1994). The volume/unit
length of bank is determined as

volume / fi=(scour depth) (J3) (1) (uncertainty factor)

where T is the required blanket thickness of the riprap if it had been placed by mechanical means
rather than by stream launching Maynord and White (1995) discuss the finding that the stone
lsunches to about 85 percent of T. Guidance in USACE (1994) uscs 100 percent of T to
computs required stone volume. The use of (8"/12) for T in Appendix O is not correct. Using the
parameters frem Appendix O with 7= 21DS0=2(11 2'V12=1.87 fi results in

volume / fit = (21/8) (1.87) (1.5) ~131 /it )

Using the parameters determined herein, the required volume is

volume / f1 = (1968 -3940) (V%) (1.5) (1.5) =141 ' 3)

Using a before launch section thickness of 3T results in a section 54" thick by 31.3 ft long.
Effect of Subsidence on Performance of Rock Apron

Subsidence of rock aprons is not an issue that has been studied and not normally required for the
design life of USACE rock apron structures. This section piimarily containg upinions of the
reviewer concerning what subsidence scenarios could lead to probloms with the rock apron.

Subsidence of the before launch toe section (because of its relatively masasive nature) could lead to
an unprotectod zone between the rock apron and the toe of the tailings pile.

Subsidence of u differential nature along the length of the rock apron could lead to a

concentration of runoff down the launched apron slope and fai the launched slope due to the
concentrated flow.

40°d §O0°ON ¢p: 21 46,20 AON EEPE-PE9-109: 01 aan
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|
|
Summary ana Cenclusions
Using Corps of Engineers guidanco, the apron design was evaluated as follows

1) A 4cv'gn channe! bottom elevation of 3940 is proposed for determining stone quantity in the
rock apron. El 3040 is about § ft below the existing low flow thalweg in the reach near the
talligs pile.

2) Based on this ovaluation, river flows will dominate attack of the proposed rock apron. Rock
i vhe spron should have 2 =30 of at least 0.77 & that will result in & layer thickness of 18" after
isi.chl g The rock gredation ir the apron should have a D8S/D15 = 2. Using a bofore launch
section thizkness of 3 times th+ gler launch loyer thickness, the before launch section should be

S4" *hick witd 1 2 B o lengt

3) Two poter [\l lssu-i regarding subsidence are prosented.
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15 1976 HH Thomas in hs book « The Eng wenng of large Dams s,
,, Chaper 15. « Flow Theough and Over Rockfll » Ref (3]} gives 2 shom
“. descripuoe and companson of *he TWo computation methods He states that the
3 « esults ase in peasonabie agreement » under special assumptions. This statement

mn:mmad&ammdhm
exirapaiancn of model w3t resulls up 10 more prcticabie ranges of appicanos
nOt covered by the experamenis.

mav Be concerned as 3 very Jough estimator.

4 Witd references 1o the subsequens dscusnion of the Two merhods an exact 3 DERIVATION OF max Frg FORMULAS o
~ comparison. for cxample. leads (o the foliowing figures 3.1 METHOD INTRODUCED A NG INVESTIGATED 8T UNFORD/SALNDERS ANDOLIVIER -~
o downseam slope of the ovencpped rockfill - 1 o 2.5 In their experiments Linfosd and Ssunders observed the begin of ‘
Z weight of the average stone (crushed matesial) L7S kN mmm--mam&.m
5 “mdummﬂua rvaluation of the discharge a1 Qus threshold stage m the model they compared
= «nswrals packiog of the serface layer (p~ 1.2 or & ~10.6) thew 15t resalts with a theoreucal approach using the following. well-known
“wmd’wwam:ul“m’, equations -
_qm “I-‘ 'B llu‘*- sm - s - - % .. oy
max discharge after Hartung/Schewerlein : 1.4 m'/s-m (2) g =, -v, - continuity equation (critical values) s
- The computed discharge varies considerably Ondy for 2 slope cf about | en ) v, =p,-g-1-J - critical boundary shear siress (hydraulic properties, Du v
=3 ; mmm&m:‘ constany -~ one ywlds ;pa!m Boys) 2
~ (23 m'/s-m) The acts 1s the main scope of Uvis paper. B L=t - A)e-d - alissd Sonnd 5
2 Dug to the resulis of the experiments at PURA a2 prebinunary remark may be é&md' shear stmess (material pro- -
2 gen: the value of the so-called threshold flow is determined cnly by the ~
>  dimmensions and characieristics of the stones on the surface of the downstream [
slope and indepencent of the underlying material The design cquation was v = .4/32-Nhc.J - fow egquation (Nat stopes, Chery)
obtained from the resubs of tests with an impervious downstream siope and c
m-n»mmummammm.m 1 c B 16
establshed computzuon-met shown also applicable ‘0 structuses e} - R =N) friction factor - . -
with seepage flow. ;; W \’ Ts o (Mzaning Strickler) -
-
with C = 19 and valid for —~>2.5
2. DEFINITION OF Frg, THE FROUDE NUMBER OF THE STONES & -~
A compansor of the fwo competation-methods in & direct and comprehes- The most imponant terms are defined as follows - -
sive way S not possibie excepl 1 special design cases with given data. Besides. the ] - °
mmwzgimaummwnmm v, em“ m:)"!‘dm " -
mniroduction of 2 dimensioniess approach 2 moce generzized comparson will be - velocity at inciprent motion (m/s)’ "

ID:601-634-3433

UD D

available Using the so-calied equivalent diameter of the siones as chasacteristic
w;wfmmmhe&ﬁrdqm:

r.* = critical shear stress cor’ | ~ery
p,.p,ezssquﬁut:p,—llvh’hhﬂymmha iOUm*

ﬁ,—\/‘.."mmmﬁs 7 &1 o Combining these five equations similar 10 the hydravhics of sed:
_ lransport in open channels (raction theory) and inroducing the defined
with characiersuc Froude number ore finally arnves a; -

Frz = Froude mumber of the stones
A = equivalent damewer of the stones af the surface fayer of the dowmstream
stope of (he rockfill dam. being identical with the diameter of 2 sphe-¢ of the same
votume 25 the average stone within the layer (m)
*zquwx.aid(aumaowummd
individuai siones im’/s m).

After some transformation and rearrangeme it of the given equations a max
Frg fornuls can be denvend for exther computation-method. The possibalicy of
the introduction of Froude’s law of similarity into the problem under

144

max Frg = -E‘- ={r., )30 (ﬂ!"_'.".)’".,.u;

(b

From an over-all evalvation of the test results of Linford and Saunders

mmlﬁ_u:fob-ignmbamr&d&m“ shear

TS = eams .1-';"—) -

145



‘ - ' 1he influence of ihe variing roughness of ihe
".w“.mm&::mﬁammm, The delintion of p will be
\f”hu The most wpornant range of p invesugated was - 08 Sp € 12

+
. |
-
x: \\-\\ 15mm 2 g = 60mm
o —
z 9 logg
‘I\ . WI
- .
o o
~N
.,.A..i
g N Y
> PRSI BIIS[IS —= impervious pione
n i ;
1.2 or 3 layers of crushed stones, (fimber, wire mesh.
= speciolly arranged {p .~ 2,7tm%)
2 Fg !
> Faporimenty) arrangemen wied by Linford/Saoaders
i
%
e
o
O
]
>
-
o)
— 74 : ‘I \\\\ \\\\\ -
“‘ ] — - pt )
':\i': ‘: \‘.‘—"—s pPs ,.)
lé' 11 Y — v ]
Qr Q2 93 0« 05 06 O7

sange of moct tests

Fig. 2:
Sormuie o F1, mas £epres Hortung/Schencrieta.

146

wbD

Fig | shows schemuncally the experimental arrangement used b Linford
an Ssunders Fy .’mamdmmwmfkmm
10 eQuation (2) and (3} The sieepest siope iavestigate’ i the mode! was | on §
-0 Tummukmmdmmm
theory towards sieeper siopes propased by Olivier in Ref. {1] 20¢ [2] The reason
hmmmsmu’nnﬂilhmmm
nm”t&mﬁmhamw.mmd&
extrapolaton s very doubtfu! Fortunaely, the results ase laying on the safe side
regarding dam siabulry Hmu.ﬂcudWmtﬂaam

2 tendency.
In Otviey "% ICOLD-repon: (Ref [ 1]) the design formula = wrnen in the way
25 -Pw
P
for crushed rough stones with const <2435 (p= L2\
Mtyvedl’anhcvd-hnw-hwmth«ynmaias
mmmmm&wmpm-hmnxmm

w-tsw.&mm.mmdmmu
,* =007

513
Gc = const { }OFNe 4V mdis m)

3.2 METHOO INTRODUCED AND INVESTICATED 8Y HARTU NG/ SO ERUEIN

mem-mn,ﬁu&!.myuw
S&MWIMIWDM!&MJMb
steep 3+ rouzh open channels {Ref {S) and [8]) The most imporant result was
anmm&mﬁ“hfmhha«uaﬁmﬁudnhﬁvmm
mdumsmmmanmdw
entrainment 1nto the extresely turbuient water flow.

lanCOlD—wpm(ld.lll)HnmmMntmdm
fundamental fow fory ast-f-\dauthalamdaipclmﬂunuﬂ
M,Tmyﬁsﬂyomupwkhtmnlhmmdlhemm
20mussible dscharge introducing a Citerion for the channel stabilicy. The
equanons vsed are given as follows -

wlge = @c. he.ve
-mmm}nmmmudwmbww

Mvc=t.42;. "—:‘c—"&"';.qd,m withE = 12
jay
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H'¢=ﬁ J'. b sng

- Now equation iswep dopes)

! &
w -.A-h (k..——-——)
;?lc 4 e
- frevon (actor (Scheverien), with the loflowing subsutations derived fom the
s

A=z.)2

)
B, =0, (L7+81-0-sing)

ge= 1-13 sing 00.03%-

The most important terms are defined as follows -
¢ = aenation lactor relating the demsity of air-water mixture to the density of
pure water
E = suability factor
¢ = angle of dope
b =mean hedraslic roughness height
® = packing factar (definition will be given later)

The comiination and rearrangement of these equations and the introduction
of the defined characieristic Froude nuanber finally lead to the equation -

The aeration factor related to critical flow conditions may be computed from
2 simplified equation, which was derived from the author s 2 straight forward,
but nearly exadt sppreximation 1 the model test results

a,~ 118 + 0.08-0 — 1.44 sin ¢ (for p, = 2.7 V") )

The very imporia+t reration of the flow is highly influenced by the
magmiude of the downstrean. siope and the packing facior of the surface layer of
the rockfill. The range of @ investigated was - 0.75 € @ < 1.125.

In Fig 3 the experimenta! armangement of Scheuericin’s investigation &
showsn schemaically. F@dmﬁunmdumm&,—h“
mﬁgnmwm(ﬂmwdmmw
variod from | on 10 frasher flat) 1o | on 1.5 (very sicep)

148

-  F
1 W0LL517:2511:15 " - impervious piome
""?’“WM lm.. grovel)
M’"‘”"“’;-Z?ﬂlﬁ)

Fg 3:

Experimesal arengemens o34 by Schevericic.
Prociié expivimesral wibisé par Sehenertom.

M Fr formul ssing the Sats of Humung/Scheverten,
Formuke du Fr, mar &epois Racsung/Schosprisin
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WwbbD

QW

E-08 E=12

Fig §:
ldbash’s rezalny “omcermeng mabicy lscue £
Wiscuars £ irbash sur b factews de mabcdes.
4 COMPARISON UF THE TWO METHODS

4.1 SuscnmyraCvRe

Consicering 2 forces acting on the stones within the surface layer of the
overflgwed downstream embaniment Scheverieir exablished 3 stabalrty cond:-
tior, resuiting in his crmtics] velocny egquanon for mOpent motion -

o2 Ps - Fw s

vw=E \r; J—;—';: Jgs.-“?

in s eguasion the influence of av-emiminment and channei siope ©
incloded For the stability factor he coose e value E = 1.2 according 10 the test

sesuies of Isbash Fig § and Ref [7]). Isharb’s eouation given in 1938 for dumping
rock e runping waler reads

Ye= E.JS: J"P’;:' F

From the cjuaiions used by Linford and Saunders for thewr iheoreiical
approach one can devive :

C ps- pw Yt 3 2 r" Ps- Pw
. = S ‘].IJJ e 3, E i B8 M ﬁ
e ;’J( ( Py ) . “ ﬁ Pw

The swabiity acior i thus duscribed theoretically with

o it
E= Cg (—’-!;2) fc')L)‘j-U( 8
\ A

For the purpose of ComPanson it 1S necessary io introduce the effect of 2ur-
enramwnent according 10 the test results of Scheueriemn intn the lasi equation and
io replace | by sing for steep siopes s follows :

o 3
= < s ('g.) (ﬁn” i 0
.. P

An evaluaiten of equation {6) and (7) with C = 19, v.* = 0.6715-(1.2/p)
and g, = 1.18 + 0.03-2 — 1.44 . gin ¢ for p= ® = 0.915 icads 1o the graph in
Fig. 6 3

The final result of this consideration and comparison is thercfore an
wamxmm:amnmyw-ne-u

150

s

G we
stabslsty factor
E
15 computed from Oliwer’s
equetion for p =0315= §
14+ i
. +——= extropolction with
13 i ond without air
3 equation
124 -....._.1.-- - {Z}. 12
influence of
114 | entroined air
i ’ 5]
o 1 T g e 4
01 02 03 04 05 Q06 Q7

Comgarison of Scheuericn’s approack for 1.0
vt the ey ressin (o Lolord/Seundeny
Compors:sca de “wyporhe de Schese sia pow §
(1.2) avec los sevwiats expevimensan Ce Linfors Sounders.

42 ROUGHNESS FARAMETTERS, PACKING FACTORS p AND @

With reference 1o Fig 7 some definitions of the characrerists geomers
&mdth:m&m&bwldn‘swmm:nsuw:
Presupposed 1o the next considerations :

L =mean hydravlic roughness height

r = mean geametric coughaess height

I = 1012l height of the average sione

b = width of the average sione
N-szmdudmwmim

¢ =1/l = parameter of the experimenta!

e e arrangement

Emmiﬁn;lhevdmdum*m(\'_ = 102 1) with the volume

dlmw = n ' - &
pris. o /6 G5’} one ammives at an equation for the squilavent dametey

r 3 i
T Toad w

151
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NUV

Tw:
L o sy sk ooy Frdbasmn sumengue g paramese se mgowe £ . FoxgQ
max %= s
- n vaiues (measured! % u;w
§32 Loy
-~ %
B‘E [ ’ EE !
3 g i ! N M .
i g kind of 3 4 p
o A ~
2-3 {m) ”””?) - used stones
{ + JTk 2 | y— begin cf oir - entroinmen
54 sn@= Q1755055
0043 | 299 | gws) | T Y
o | simplified eguolion :
cr 3 4o
0093 | 1066 | 0% Y| limestanes : 41 max Frg= 19408 2 Z-sing
! exact volues
0135 | 685 1,7254 i
crushed 154

U1 =-B34-3433

ib

1#] get 5], Scheurlein's experimenis i .[QS]
-~ r A
~iY
S 5 . ‘ 2 - ® COMDQrison - -4
=S = - £ . £ g : 5 < p~0.8
Y I 171 IREY \ '
2l T Rj=|8|>]8 ¥ & g
e : “ f E «gl'l E } J:02 Q3 0L 05 Os Q7 e,
ER -~ "RRE R I R
: . J
SNQ = ~=—
03505 | 1,515) 0793 » : VA1
03385 | 1501 1] 1525 | 0786} 08 - {A} mox Fig = 11J,§) by Hortung! Scheverlein
{B) mox Frg=f{J, p) by Lintnrd | Sounders
0364 | 1564 0813 : and Oirvier
- F":
Qm ,;520 018‘8 Comparron of the dllerem formatas max Fr - fisin oo ®or prioe p + 2Ium’

WDD

Comparacsan des dffevrvies facmules mus Vo o Jueo @ snplpon: p = 17 wes.
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7. Ja Fig ? the desived max Frpfommulas are plorad and may mow be
% mpared. in the range of opes from | 6n 190 | oo $ the compuied values for
~yoth methods are I 3 move o 1SS reosonable agreement With sierper slopes &
Qqa( want difference Defween (he evaluxied curves appears The most ieportant
eason for ths dscrepancy i the omussion of aw-entrainment in Olvier's
odemMMmmmmu
Z ¢ water mixture aliows 3 “aghey crcal welocity and flow depth and thercfore
ip increase of the admiseble decharge than pure wates. A furnther ressor of
¥ malier but also significant influence most be seen m the necessary replacement of
4 = 1@ @ by sin @ for steeper slopes.
' A problem on principle i the use of 2 flow equation (Maszing Strickler) for
be theoretical interpezmanon fo the test resubs (Linford and Sawders), which is
-t valid for the very rough mebulent flow in the case under considerasion
O relativ rosghness ho/dg € 1. As know jrom fondememal bydeaulics the
Mdmmm&uhmse‘am:mm
“ibove Wd, > Z5.

Hav

5. PROPOSED COMPUTATION PROCEDURE

i.1. THE AUTHORS SIMPLIFIED asxFR, FORMULA

The author's conciu.on emerging {rom the esiabiished . cussion of the two
nethods s 1o recommend the apphcation of the comgraation py “00s2i given by
{arung/Scheverlein, which leads (0 more practcable mavi=~-n discharge
atues. The complex equations (4] and (5). however, should e replaced by the
, amplsfied expwession :
"’mFr,=|9+M -® —3-sing un
~‘>
L The justification of this simplification is shown in the graph of Fig. 9. The
> yew formula is valid in the interesting rang” of siceper slopes beginning v ith 1 on
‘5 o somewhat smalier.

—4

O
05 3 M axnsar DECHARCE EOUATION

o Combining equation (1) and {13) and introducing the weigh! of the average
one (G.) instead of the equivalent diameter () one finds :

3 = Py ;.—:~.d,! = 11365.4) inkN 14
wit?y = L7Um and g = 981 mis?

wnd therefore

nxq=084 VG,-(19+08-@—3-smg) inm¥im s

This final result of the investigation & evalunted and ploited ia Fig 10 for the
m‘um-sdmmmmmmmmm
Wmdwmmmnfmbmm
nonual packing is described by the term ¢ ~ 1/3

356

WwhD

Q.

manue' packing
placed embankment

§-0625

o
A
-1 255 -

noturai packing
dumped embankment

3
i48.06 OszZﬂIm

815

‘ dg=10m

GS = O8SkN
$-1125 {1,415¢)

”O' ds-a7sm

Ge = S.85kN
{0,595t)

dSrQSIn

GS = 175kN
- (0,175t)

0445

-~

R JER iy T»J

a1 G2 03 Q¢ Q5 Qs 07
Fig. 10

Marimers discharge verun downurcam slope
e rep woghi o wones and packeg facior (eal muuk of wneogsuon:
Déby marime! veianf é Fongle de poos
4 la grondes m ou poids drs peceoes o1 aw rans v \assremem (vesalim defarn! de o recheveiel
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5.3 DRI 4TI 00 PACKING ¥ ACTOR ) AN AREANCE e T O sTONES

It s vsefull 10 derermine the packing factor from dawn. which may be
measured in a more direc! way. Frmacunhmbmdﬂztwyhmduad

squations

¢ =f.N - equation {1 [, with I' = ¢ |
% P GRS

Vag=1d t=1( N withN = -5 .and "

G -.V’_”.'

one can find -

$ =5 G, NI = 00875 G, N2 s
f P58 !

with c/f = 1525 according %o the evaleation of the st results shows the Tabje
gml.mmhﬁ.mmummwm(ud
devmmrku!lrwagmdlkmpm'mﬂru&emdm
rockfill and counting the somber of stones per unit zgea.

For 2 chosen value of factor 4 and for stones with a given weight the
necessary arrangement of the stones withm the surface layer of the overflowed
embankment can be calculated after a convertion of equation (16 2) as foliows -

N = 62 e:) i in stones/m? (15 n)

Considering the imiting values of natural and manua! pacting according 1o
the tests under éscussion. the required number of stones per unil area increxss

Concluding thus chapter reference must be mads 10 the numerous problems
iovolved in the practical application of the above theory 1 real dam construction.
In hus paper « Trough and Overflow Rockfdl Dams — New Design Techmques »
(Ref [21) K. Otivier grves a series of very distinct remarks and useful instructions
zoxmmw:hmmm:demMMm
Together with his several prototype experiences given to IOOLD in Ref. [1)
sufficient information 15 present 10 canstruct the overtopped dam as stabie ag
possible.
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SUMMARY

For overspilling of rockfill dams during construcuon and 2fier completion
wo methods are available 10 determine the maxmem admssible dscharge
capacity. The first one discussed in thes paper was presented by Linford /Saunders
and Ouwier with the resulting equation as follows -

max q 1.2
\/3_-.—‘;7}- = C.“.(—;—W’.]”“ 14}

The seconc one was developed by Hartung/Scheuerle:n and simplified by
the suthor. His final equation reads -

—\/'?:“_—‘:‘grzn.soo.x.o-l.ny (n

Both the equations are valid for crushed stones with an angular shape and a
specilic mass density of about 2.7 t/m’. The packing factors for the construction
dlhmﬁahwdmmmmmmummmo‘
08Sp<ildor 1252 & 20625

memsdmmd:kmmmmmm
the apphcation of the second equation for the design of overflowed rockfill dams
with steeper downstream slopes in the range of 1 on 5 to | on 1.5. The formula
i2ads 1o more practicable flow capacities 8t the overspill section of the dam
according 1o the inclusian of the hydrautic advantages of aw -entrainment into the
water flow. After evaluating a relationship
mmmw-oauxmmwwwma
Scheueriawn’s tests may be compared with the rather coarse compacted rock.
snhmdmmwnm«ausmumwp.
emahydigbduismm.ugchmm'k&wfu
lquhndanymumm-mmmdm:mni
mmbmawymhwuwyﬂxn;dmw
jess flat stones on edge.

The genersi purpose of thus report was (0 work out 2 theoretical background
proved by experiments. which enables o estimate wether an overspili of rockfill
smﬂkhﬁ@mﬁammuam.mmmmm
buﬂasmaummdwmﬂwcdlkmmwm
spaliways are poscible.
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TO:

WO.OC:-':
—

William J. Sinclair
Duecion

State of Utah

u DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF RADIATION CONTROL

William Sinclair
Executive Director Utah Division of Radiation Control

THROUGH: Dane Finefrock ﬁ

FROM:

DATE:

Loren Morton

Woodrow Campbell : Ll bf

November 4, 1997

SUBJECT: DRC Staff Response to August 20, 1997 Request for DRC Intervention from Mr.

Peter Haney: Atlas Minerals Uranium 12ilings Pile near Moab, Utah.

We have completed our evaluation of the questions raised by Fster 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 airect attention from the NRC. Mr. Haney's concerns can be organized into five
different groups. DRC staff response for each is provided below.

l.

iprauon -after completing our
evaluation so that we would have a better idea of what questions to a-k, 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. Johnsoi 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 downstrear whick can act as
a funnel slowing 1lood 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.

Toeslope Riprap Apron Rock Size - in contrast with the NRC, we dc * agree that

the calculations 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 rock requires the designer to
determine the maximum flow rate per unit width (q), the rockfiil 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 A/C 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 A/C 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 guality, using the same A/C correction factor,
a D50 rock diameter of 12.8 inches is apparent. This change represents a 14%
increase in needed D50 rock diameter.

Rock Apron Layer Thickness - the thickness evaluation performed by A/C 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
increased 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 1 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. Teble 4-4 Riprap Sizes and 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 1i.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 .eeded at the toeslope would be
[2640x47x1.5x(12.8/12))/27=7350 cy.

C.  Substrate for Roch Apron and Viginity - sheet 2 of 10 of the Atlas Corporation Final

Reclamation Plan Vo.. ne | shows an area near the toe of the embankment that is
contasninated that will require excavation. This area will need to be backfilled and
if possible revegetated to help prevent the river from moving in that direction
towards the pile.

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 elevaions 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 amsl (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 amsl (Mussetter
Engineering, Figures 2.1 and 4.1). This places the toeslope rock apron at about 13.5 feet
above the river elevations measured. If salt dissolutiun 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 conunue to armor the slope found
south of the pile and above normal river stage (elevation).
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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 erosion of the riverbank. Due in large part to:

A. Binding Action - of roots that reinforce riverbank soils and increase the bank's
resistance to erosional 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
of launchable stone in the tueslope's riprap apron can protect the pile for this probability.

Effect of Isostatic Adjustment of Tailings Over Sali - 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 on the Parados Salt at Depth - effects of a static load on a soil

or rock foundation car. be esti:nated using Boussinesq's Equation (Lindeburg, p. 10-
10). For the worst case scenario, immediately underneath the tailings pile, the change
in pressure (AP) in the foundation due to the added load can be calculated as follows:

AP = 3% Load

2n* 2
where: Load = force caused by the tailings (lbs)
z = depth in foundation below the load (ft).

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
area, will generate a lc.._ of 11,000 Ibs/ft? at the base of the tailings. This load would
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be quickly depleted to less than 1.0 Ib/ft* at a depth of 73 feet below the tailings pile.
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 tailings would have little, if any effect,
on deep salt movement or displacement.

- review of the
proposed cover design, indicates that the thickest part of cover system ‘vill @
constructed across the inside arca of the topslope where tailings are finest (Smith
Technology Corporatien, 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 1oad 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.

Pile Exemption Under Atomic Encrgy Act (AEA) Section 84(c) - the final NRC staff

technical position paper attached to Mr. Haney's August 20, 1997 letter, outlines an
exemption option for Title I 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 iess protection of
human health and the environment.
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AT]_AS CORI)OI{ATION I % g:f:‘:l::kc?oh:gzg;o Seventeenth Street, Suite 3050

Telephone: (303) 629-2440  Fax: (303) 629-2445

RICHARD E. BLUBAUGH
Viee President Environmental
And Governmental Affairs

November 7, 1997
William J. Sinclair
Executive Secretary
Utah Radiation Control Board
168 North 1950 West
P.O. Box 144850
Salt La¥, City, Utah 84]14.4850

RE:  Citizen Request for State Intervention in NRC's Fin: | Techinical Evaluation Report Decision to
Cap the Atlas Tailings Pile in Place

Dear Mr. Sinclair;

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

As you kaow, 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. Haney appears to be either premature
(since the final licensing action has not been made by NRC) or so late as to be irrelevant.

However, in order to clarify the misunderstanding and subsequent misreresentations 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

o Collapsible (self-launching) rock apron

o Final Stqff Technical Position, Design of Erosion Protection Covers for Stabilization of
Uranium Mill i ailings Sites

¢ Radiation exposure and risks associsted with the Atlas tailings pile.
In advance of any fina! ruling, Atlas appreciates the consideration given our comments by you and the

Radiation Contro! Board members.

Yours very truly,

%;,_7; Vg
Richard E. Blubaugh
Enclosures



Potential for the Colorado River to Migrate toward the Atlas Tailings Pile

Mr. Haney refers to page 4-13 of the FTER and quotes we following:

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 erosion.

With all due respect to Mr. Haney and other actively interested parties, there is a considerable amount 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 Canonie 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 tailings 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 ~ot migrate and threaten the stability of the tailings pile,
or, alternatively, an engineering design modif ~ tion that would protect the pile if the river did migrate.
However, 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 ine enpineered
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 the flows thai occur in the river on a frequent basis are responsible for virtually all of the work
done on the channel banks and the physical factors that cause higher flows to exert very little stress on
the right bank are permanent features related to the geology of the site, there is no reason to believe that
a tendency for lateral migration of the river toward t':e tailings pile will occur in the future.

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

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

statements:

In summary, the staff concludes that it is unlikely that the river wi:l migrate as far as the tailings pile
within the next 200-1000 years. However, because quantitative proof of bank stability was not provided,
it is prudent to design the pile for such an occurrence. The licensee intends to provide an erosion
protection apron for the pile and this measure is considered by the staff to be a conservative method for
addressing Colorado kiver erosion concerns.

Mr. Haney, in his evaluation of lateral 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 Mussetter study included actual site data collected through April
1994 and topographical records based on aerial photography taken in January 1994 (Mussetter, pp. 1.1 -
1.4, Attachment 1),
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Collapsible (self-launching) Rock 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 lavachable or
self-launching rock apron. As discussed in Section 4.5.1.2.3 of the FTLR (Attachment 3), the rock (also
referred to as riprap) will be placed along the sides and toe of the pile (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 channe! 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 it joins the Moab Wash toe

protection (Figure 2).
The following statements reflect the NRC's conclusions concerning the rock apron (FTER, p. 4-18):

The staff reviewed computations provided by the licensee. Based on this review, the staff concludes that
the proposed apron length and thickness will provide an adequate volure of rock to protect the side slope
Sfrom further migration of the Colorado River.

To provide the required protection, the licensee used the Stephenson Method to determine that the riprap
apron will need an average rock size of 11.2 inches. Based on the review of the computations provided
by the licensee, the staff concludes that this rock size is acceptable.

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

To directly address your assertion that there are errors in the licensee's calculations, staff reviewed the
calculations and concludes that no mistakes were made by the licensee in calculating the volume of rock
needed

NRC further the clarified the apparent misunderstanding as follows:

Evaluation of the COE design procedures indicatcs that the volume of rock needed is based on the
thickness (T) of the rock layer to be placed on the side slope of the cell: the volume of rock for the apron
is not based on the average size (D50) of the rock (11.2 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 of a rock layer thickness of 8 inches is correct.

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

In summary, the staff concludes that the licensee s calculations are correct and that significani additional
conservatisms, beyond that called for in the COE design procedure, have been included in the design of
the rock apron. We conclude that the design is conservative and “vill protect the tailings pile from
erosion, if the river channel should migrate all the way to the toe of the tailings pile. As a result, there is
no reason to modify the FTER..



In his August 20, 1997 letter, Mr. Haney observes that the NRC chose Option 4 (sacrificial soil
covers designed to permit controlled erosion) of the Final Staff Technical Position, Design of
Erosion Protection For Stabilization of Uranium Mill Tailings Sites. He further asserts that
NRC should have chosen Option § (Exemption of the site under 84 (c) of the Atomic Energy Act
based on licensee justification of inability 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 effective method of assuring long-term stability (Staff Technical Position, p. 12).
Option 3 is described as: Soil covers totally protected by a layer of rock riprap 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 erosion.

Third, Option § 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 ¢ ptivn of last resort where active maintenanrce is clearly
contemplated. Option § provides for an exemption of reclamation design not an exemption of

the site.



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 p. st reclamation dose to the same individual would be
about 7% of the 10 CFR Part 20 limit. The radiati~n 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 (en “~sed as Figure 3) shows that the lowest exhalation rates of radon are those
associated with onu.e 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.



URANIUM MILL TAILINGS UPDATE
Board 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 concerned citizen outlining
the process for trying 10 resolve the issues raised in his letter (also enclosed). Bill Sinclair will
inform the Board of progress to date in resolving this issue.



State of Utah

DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF RADIATION CONTROL

Michael O Leavin 168 North 1950 West
Goverser P.O. Box 144850

Diarsw R Nielson, Ph D Salt Lake City, Utah 841144850
Eaccnave Duveser (801) $36-4250 Voice

William J Sinclair (801) $33-4097 Fax
e (801) 3364414 TD.D.

September 16, 1997

Peter Heaney
1991 Cedar Hills Drive
Moab, UT 84532

Dear Mr. Heaney:

Thank you for your letter dated August 20, 1997 which requested 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 meeting, we discussed your concerns and tried to clarify the issues.

After our meeting, | asked my staff to review your request. My staff has initially reviewed your
request and has informed 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, | have
informed the Attorney General's Office that | would need their input as 10 the appropriateness of
your request. Since both of the activities will constitute researchi of the part of the legal and technical
stafl, it will not be possible to schedule your issue for the October Board meeting. However, | 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 cons cnient to you since the meeting is to be held in Moab at the
Senior Citizen's Center beginning at 9 am..
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As s0on as | have a staff and legal recommendation as to how to proceed, 1 will be back in contact
with you to arrange « conveni=nt time to discuss the matter. If I can be of further assistance, do not

hesitate to contact me.
Sincerely, Z

ORSL80
William J. lair

Executive Secretary
Utah Radiation Control Board

¢ Norm Sunderland, Chairman, Utah Radiation Control Board
Denise Chancellor, Utah Attorney General's Office
Joseph Holonich, NRC Uranium Recovery Branch

Richard Blubaugh, Atlas Corporation
Dianne Nielson, Ph.D., Executive Director, UDEQ
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20 August 97 S ) |
William Sinclair, Director 1 s &
Division of Radiation Control . 5y
State of Utah 17
168 North 1950 West i OCRPPTY >
Salt Lake City, UT 841154850

Re: Request for Utah State Intervention in the NRC's Final Technical Evaluation Report
decision 1o 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 Grand County that science will provide the answers 1o 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 environmentl, it has only professed that some launchable rocks
should protect the pile through 1000 years. Page 4-13 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 10e of the disposal cell to protect the pile from erosion.”

The NRC has chosen Option 4 (Sacrificial soil covers designed to permit controlled erosion) of
the Final Staff Technical Position Design of Erosion Protection For Stabilization of Uranium
Mill Tailings Sites. (Portions enclosed, its full iength is 100+ pages) With the evidence
presented 1o date the NRC should have chosen Option 5 (Exemption of the site under 84(c) of
the Atomic Energy Act based on licensee justification of inability 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 10 intervene in 1000 years in processes that they don't understand
today?



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 determination is
clearly in error because none of the following hypotheses for erosion processes were even

marginally addressed.
Hypotheses = H,
H, ®*Migration Pattern of river channel
H, < Effects of salt dissolution subsidence
Problem =

(Colorado river erosion) H, 9Effects of Tamarisks

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

The following excerpts are from To Interpret the Earth Ten ways (0 be wrong By Stanley
Schumm, Cambridge University Press, 1991,

.., 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 neithor 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, difficult and
expeusive, 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 1897 paper by Chamberlain is instructive:
The studies of the geologist are peculiarly complex. It is rare that his
problem is a simple unitary phenomenon explicable by a single simple
cause. Even when it happens o be so in a given instance, or at a given
stage of work, the subject is quite sure, if pursued broadly, to grade inlo



some complication or undergo some transition. He must therefore ever be
on the alert for mutations and for the insidious entrance of new factors. If,
therefore, there are any advantages in any field in being armed with a full
panoply of working hypotheses and in habitually employing them, it is
coubtless the field of the geologist. (Schumm, p. 22)

The NRC has accepted non answers to its and the public’s questions concerning the processes
involved at this site. It then went on to utilize an unproven technology. The technology that the
NRC is using to protect th.e tailings pile was defined 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
10 the 1000 years required by regulations.

1)

2)

3)

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 concerning the impacts of H,,
H,, and H,. Just bec2use Atias has not answered the NRC's questions does not imply that
the NRC's questions are difficult to answer. In fact, [ have collected data that directly
addresses H, myself, (see enclosure).

Concerning the effect that tamarisk (H,) may nave on river migration, I request that you
to officially 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 concerning the
tamarisk impact. At the May 96 meeting on the Atlas site he said my concerns would be
specifically addressed i the FTER, they were not.

Lastly, I do not contest the NRC's legal ubility to exempt sites that do not meet their
regulations, but | do not know of any reguiation that permits the NRC to ignore processes
that will ultimately cause this tailings pile’s integnty 1o fail. Why shouldn't this site be
exempted according to Section 84(c) of the Atomic Energy Act?

1 thank you for your time,

Sincerely,

Peter Haney ;

¢C.

Dr. Jackson, NRC Chairwoman
Senator Omin Hatch

Senator Robert Bennett

Congressman Chnis Cannon

Radiation Control Board

Grand County Council

Ted Johnson, NRC Hydraulic Engireer



54 FRJ33168

2.714(¢)

10 the factors sel forth in paragreph
(d;(1) of this section. The stafl may dle
such an answer within fifteen (15) duys
after service of the petition or
supplement.

d) The Commission, the presiding
officer, or the Atomic Salety and
Licensing Board ¢ ignated to rule on
rcmum 10 intervene and/or requests
or hearing shall permit intervention, in
any hearing on en application lor a
license 1o receive and possess high-leve!
radioactive waste at a geologic
reposilory operations area, by the State
in which such area is located and by
any affected Indian Tribe as defined in
part 80 of this chapter. In all other
cireumstances, such ruling body or
officer shall, in ruling on~

(1) A petition for leave lo inlervene of
o request for @ hearing. consider the
following factors, among other things:

(i) The nature of the petitionet’s right
under the Act to be made a party to the
proceeding.

(i1) The nature and extent of the
petitioner’s property, financial, or other
interest in the proceeding

(i) The possible effect of any order
that may be entered in the proceeding
on the pelitioner’s interes!

(2) The admissibility of a cortention.
refuse 1o admil a contention il

(i) The contention and supporting
material fail 1o satisly the requirements
of paragraph (b)(2) of this section; or

(1) The contentian, il proven, would
be of no consequence in the proceeding
because it would not entitle petitioner 1o
reliel

{e) Il the Comnmission of the presiding
officer determines that any of the
admitied ¢~ nlentions conslitule pure
issue: of law, those contentions must be
de .ded on the basis of briels or oral
argutaent according 1o a schedule
determined by the Commission or
presid:- ¢ officer

(1) An order permitting Intervention
and/or directing & hearing may be
conditioned on such terms as the Com-

mission, presiding officer or the deslg-
licensing -~ PeArance by making oral or wrillen

of « statement of his position on the lssues

nated atomlc safety and
board may direct in the Interests

(1) Restricting irrelevant, duplicative,
or rapetitive evidence and argument, ¥
(2) having coiamon inlerests repre-
sented by & spohesman, and (3) retain-
ing suthority to determine priorities
and control the compass of the hear:

ing.

(g) In any case in which, afler con-
sideration of the factors set forth in

frg notice of hearing.

(i) Unless otherwise expressly
vided in the order allowing {nterv
granting of & petition
Jeave to intervene does not change @t
enlarge Lhe lssues specified In

() The provisions of this sectior do
not epply to license applications
doc .eled under subpart | of this part.

g~

3

§ 27148 Petitions for review of certain
rulings on petitone 1or keave 10 intervens
and/or requests for hearing

(s) Notwithstanding the provisions of
§ 2.730(0), an order of the presiding
officer ot the atomic safety and licensing
board designated 1o rule on petitions for
leave to intervene and/or requests for
hearing me, be appesled. in accordance
with the pro visions of this section, to the
Commission within ten (10" days sfter
service of the order, The appeal shall be
asserted by the filing of a rotice of
appesl and accompanying supporting
briel. Any otier party may file a briel in
support of ot in oppesition to the appeal
v ithin ten (10) days after service of the
sppeal. No other appeals from rulings on
petitions and/or requests for hearing
shall be allowed.
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~ (b) An order wholly denying & peil-
tion for leave to Intervene and/or re-
quest for a hearing s appealable by
the petitioner on the question wheth-
o er the petitien and/or hearing request
s should have been granted in whole or
~ |n part

¢ (¢) An order granting a petition for
“ Jeave o Intervene and/or requect for &
= hearing is appenlable by & party other
' (han ). petitioner on the guestion

I:vhclhn the petition and/or the re

quest for a hearing should have been
wholly denled.

2115 Participation by a person nol »
party.

(a) A person who Is nol a party may,

« in the discretion of the presiding offl

® cer, be permitted to make a limited ap-

% al any sesslon of the heariug or any
T prehearing converence within such
lmits and on such conditions as may
be fixed by the presiding officer, but
he may not otherwise participate In
the proceeding.

(b) The Secretary will give notice of
s hearing to any person who requests
it prior to tie lssuance of the notice of

paragraph (d)(1) of this section, the o ».ovin
" g, and will furnish a copy of the
Commission or the presiding officer 5 o vioe of hearing to any person who

{inds that the petitioner's interest is

" requests it thereafter, When a commu-

Jimited Lo one or more of the issues in- : nication bears more than one signa:

volved in the proceeding, any arder

Al g ture, the Commission will give the

Jowing intervention shall Hmit his par- & notice to the person firs® sl

ticipation according!y.

(h) A person permiited to interve
becomes & party to the procee
subject to any Uimitations lmpo
pursuant to parsgraph () of this
tion.

unless the communication -

l’ (c) The presiding officer will afford
representatives of an interested Slate,
county, municipality, and/or agencies
thereo!, & reasopable opportunity to
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PART 2 ¢« RULES OF PHLACTICE FOR DOMESTIC LICENSING PROCEEDINGS - -«

participate and o introduce evidence,
interrogate witnesses, and sdvise the

spect

may also fle proposed findings and ex-

ceptions pursuant to §§ 2.754 and 2.762

and petitions for review by the Com-

mission pursuant to § :&l:.“;!;hc :'r:

offioer may req re

e to indicate with reasonable
{n advance of the hearing,
matters on which he de

r s taken up
by the Commission pursuant to
§ 2.780 or sus sponte, & person who s
not & party may, o l:;‘c dhacﬂonotx

3
ruspectively, be permitied to fle &

I person and

W
b

brief “amlicus curiae”. A person who Is
not & party and desires to file a brief
must submit & motion for leave to do
so0 which Identifies the interest of the
states the reasons why &
brief Is desirable, Except s otherwise
provided by the Commission

such brief must be flled
within the time allowed to the party
whaose position the brief will support
A motlon of a person who is not a
party to participste in oral argument

before or the Com-

mission will be granted at the discre-

tion of the Com:-
|_mission.

927158 Consolidation of parties In con:
struclion permit or Cpersung license
procecdinge.

On motion or on its or his own Inld-
ative, the Commission or the presiding
officer may order any parties in a pro-

15127

ceeding for the lssuance of a construc:
tion permit or an opel ting lcense for
& produstion or utllization facliity who
o have substantially the same interest
« that may De affected by the proceed-
ning and who ralse substantially the
same questions, to consolidate thelr
presentation of evidence, cross-examl-
nation, briefs, proposed findings of
fact, and conclusions of Jaw and argu-
ment. However, it may not order any
consolidation that would prejudice the
rights of any party. A consolidation
under this section may be for all pur-
pases of the proceeding, all of the
fssues of the proceeding, or with re
spact Lo any one or more issues ther -

Lo(.

~§2.716 Consolidation of proceedings.

_ On motion and for good cause shown
of on its own initiative, the Commls-
sion or the presiding officers of each

JFR 17798

affected proceeding oAy consolidate
for hearing or for other purposes two
or more proceedings, or may hold joint
hearings with Interested States and/or
other federn] agencles on matters of
concurrent jurisdiction, If It is jound
at such action will be conducive Lo
¢ proper dispatch of ILs vusiness and
the snds of Jusilce and will be con-
cled in accordance with the other
visions of this suhpart.

September 9, 1995



g FINAL
STAFF TECHNICAL POSITION
DESICN OF EROSION PROTECTION COVERS FOR
STABILIZATION OF URANIUM MILL TAILINGS SITES

1. INTROOUCTION

Criteria an¢ standards for environmental protection may be found in the

Uranium Mil) Tailings Raciation Control Act (UMTRCA) of 1978 (PL 95-604) (see
. Ref. 1) ano 10 CFR Section 20,106, "Rao.oactivity in Effluvents to Unrestrictod
2 Areas.” In 1983, the U. §. Environmenta) Protection Agency (EPA) established
standards (40 CFR Part 192) for the fina) stabilization of uranfum mill
tailings 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 reguiations
establish the criteria to be met in providing long-term stabilization,

These regulations also prescribe criteria for control of tailings, for
the purpose of this staff tezhnical positinn (STP), control of tailings 1s
defined as providing an adequate cove. ‘0 protect against exposure or erosion
¢ of the tailings To help licensees and applicants meet Federal guidelines,

“ this STP describes cesign practices the NRC staff has found acceptable for
providing such protection for 200 to 1000 years and focuses principally on the
cesign of tailings covers Lo provide that protection,

Presently, very 1ittle information exists on designing covers to remain
effective for 1000 years. HNumerous examples can be cited where Covers for
protection of tailings embankments and other applications have experienced

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

2 fxperience with reclamation of coal=mining projects, for example, indicates
i that 1t is vsually necessary to provide relatively flat slopes to maintain
x overal)l site stability (wells and Jercinuvic, 198], see Ref, 2)

Because of the basic lack of design experience and technical {nformation
X in this area, this positfon attempts to adapt standard hydraulic design methods
\£ and empirica)l data to the design of erosion protection covers. The design
'y methods discussed here are based either on (1) the use of documented
hycraulic procedures that are generally applicable in any area of hydraulic
cgesigr; or (2) the use of procedures developed by technical assistance
o contractors specifically for long-term stability applications.

1t should be emphasized that a standare industry practice for stabilizing
tatlings for 1000 years does not currentiy exist, However, standard practice
goes exist for proviging stadble channel sections., This practice fis widely used
X to design drainage channels that do not erode when subjected to design flood
A flows. Since an embankment slope can be treated as a wice channel, the ;1511
concludes that the hydraulic cesfgn principles and nractice assocfated with







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

In designing & protective cover, there are many options and design
combinations that may be used. There are, in fact, an infinite number and
variety of designs, and their selection will depend on site~specific conditions
and phenomena. In general, however, cover designs fall into several broad
categories, Based on NRC 1icensing experience with Title I and Title 11 sites,
various options are normally employed to design cover systems:

Option 1 Sol) covers designed to be stable for 1000 years.
Option 2 Combinations of sof) covers on Lhe top slopes and rock-protected
soil covers on the side slopes, both designed to be stable for

1000 years

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

Option 4 Sacrificial sof) covers designed to permit controlled erosion,

w

Designs that are not able to meet the minimum long-term
stability requirement of 200 years. Such designs may be
exempled under Section B4(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

Optien

The preferred options to design a cover system are Options 1,2, &nd 3;
such designs w11) be stable &nd will be effective for 2 1000-year period,
Option 4 is not considered to be a preferrad design option; this eption shovld
be used only when cdetalled justification can be provided to demonstrate that
designing for time perfods greater than 200 years {s not reasonably achievable

Option 1 can generally be implemented only for very shorti slope lengths,
or where significant credit can be given for vegetation, Discussion of
unprotected steble soi) covers may be found in Section 3.2.1, p. 14; design
guidance may be found in Appendix A

Optien 2 may be implemented {f Option 1 is impractical due to pile height,
size, or topography. In these cases, comdinations of stable soil covers over
flatter areas and rcch-protected soi) covers over steeper areas should be
considered as possidbilities {n meeting the 1000-year stability requirement,
Discussion of combination covers may be found fn Section 3.2.2, p. 16, Design
guldance may be found fn Appendix A (for sofl top slopes) and {n Appendix D
(for rock=protected sioe slopes)

1l




Option 3 may be implemented fn those cases where rock riprap is available.
The placement of riprap protected covers {s considered by the N°C staff to be
the most effective method of assuring long-term stability. ODiscussien of
riprap cover design is provided in Section 3.3, p. 17. Design guidance may be
found in Appendix D,

Option 4 may be implemented {f providing combined stable soil top slopes
and/or rock-protected sige slopes is not practicable or is excessively costly.
In such cases, sacrificial side slopts that permit controlled erosion may be
acceptable, provided that the tailings will not be exposed or eroded. In
general, this option should be considered anly when tailings are rot placed
directly under the soi) slope. The staff considers that such desfgns should be
adopted only when licensees or the U. 5. Depariment of Energy (DOE) can provide
oetailed justification that designing for a 1000-year stability perfod is not
reasonably achievable and that designing for 2 200-year pericd 15 the only
reasonably achievable design option. Discussion of sacrificial side slopes,
where tafilings are not placed under embankment cutslopes, may be found in 2
Section 3.2.4, p. 16; design guidance may be ‘ound in Appendix B, Discussion
of the detailed justification needed to demonstrate that other designs are not
reasonably achievable may be found in Appendix C.

Option & mey be implemented in those cases where designing for a 200-year
stability perfod is not reasonably achievable. Where DOE or licensecs can
document the clear impracticadility of such designs, they will be considered on
s casesby-cate basis, considering the possibility of alternatives under Section
B4(r) of the Atomic Energy Act fer commercia) processing ¢ites, or under the

supplemental standards of 40 CFR Part 192, for inactive sites.

For the convenience of licensees and designers, Table 1, “Sunmary of
Pesign Guidance," may be vsed to girect attention to appropriate sections of
this STP and to provide guidance in the design of varfous features, according
10 the design optior selectes




An evaluation of latera! migration of the Colorado River using a
multiple hypothesis approach to the problem.

The following quote fr~m Schumm (1991) is applicable to the current problem.

When only one hypothesis is generated and an attempt is made to demonstrate its correctness, it
becomes a ‘ruling hypothesis', which dominates the thinking of an investigator and may lead 1o
seriovs error. The preferred method then is (o develop as many explanations of a phenomenon as
possible. Through the process of data collection these hypotheses are either modified or
eliminated until a so'ution is developed, or perhaps until a solution is developed, or perhaps until
multiple explanations or hypothese: ure combined to obtain a composite solution or theory.
(Schurmm, p. 11)

The tollowing must be considered relative to the Colorado River er~sion and migration
H, <*Migration Pattern of river channel

H, “¥Effects of salt dissolution subsidence
Problem =
(Colorado river erosion) H, <»Effects of Tamansks

H, =¥ 1sostatic adjustment of tailings over salt with possible |
diapnsm

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

H, -*Migration Pattern of river channel

The Mussetter paper only addresses the period through 1965. Why was the period from
1985-1795 excluded from the study? Could it be that the penod was one of erosion on the north
bank, significant enongh 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 currently
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 bank has
currently migrated further north than where the North bank was in 1970. What will stop this
currr \ process?

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



of its present location in the recent past, and that the north bank of the river is composed of fan
sediments from Courthouse ana Moab Washes. If this is true the sediments on the north bank
should have the mineralogic composition of the nearest wash ruther than that of the river.

To test this hypothesis | sampled sand from the river, sand from Courthouse Wash, and using a
hand auger/soii sampler | dnlled and sampled a hole (T-1) on Tex McClatchy's property about
160 feet north of the river and about two tenths of a mile west of where Courthouse Wash enters
the river. 1 was able to collect samples from (he bole (T-1) down to about 14 and a half feet. |
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 Courthouse Wash was almost all quartz with very minor miagnetite,
only a few grains of magnetite stuck to the magnet. The Colorado River sand, in addition ‘o
quartz contained dark mineral grains, some mica and abunaant magoetite. The magnet wus
almost completely covered with magnetite grains. The sand samples fiom T-1 were finer grained
and included quite a bit of silt, but magnetite was still generally common in spite of the smal'sr
grain size.

ABUNDANT COMMON MINOR VERY MINOR
(Colorado River) (T-1) (Courthouse Wash)
Magnetite grains on edge of magnet at 20 x.,

This proves 1o me that the river has been north of its present location in the recent geologic past,
and therefore could migrate laterally toward the pile in the future.

H, <»EfTects of salt dissolution subsidence

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 Mussener response is to call subsidence/
salt dissolution at this site, “some very speculative conclusions by utructural 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 eficodic 10 be of consequence to the
tailings pile is not correct. The tailings pile could sinb relative to river level at a fairly constant
rate of subsidence. 1f 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 10 protect the pile also sinks, then what will protect the pile?




((O'A . A
Y Page 13 of Cooksley Geaphysics, Tne, report, August, 1995

Smaier fuults along which subsidence fcs taken piace are well indicated on sections A
and C. Such fauls can not Ye interpreted from Line B which is very close 10 and paraliel
10 the Moab faull. These smaller fauts, some of which may be no more than fractures,
probably strike nonhweslerly similar 1o the Moab faull. Doeliing, (1945), attributes the
formation of these stiuctures 10 the dissolution of the sat and subsequent collapse of the
overlying strala He des~ubes the faull blocks and their attendant faults ac elongate in
the direction of the valley. In the case of the she surveyed, their strike would be simitar
10 that of " Moab 1ault. 1t is probably not possible 10 map all these smaller stiuctures,
but the 11ore obvious ones are denoted on the seismic sections. An overprint of tilting
and apparent folcing has resulicd from the collapse of the rock sirata overlying the
dissolution ares. Most, if not all of these fauls have imited ventical extent.

Page 17 of Cooksley Geophysices, Inc. report, August, 1995 with subsidence
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H, Effects of Tamarisks

Despite my repeated iequests: April 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
Cnlorado river system. This has not been addressed in the FTER.

H, ->1sostatic adjustment of tailings over salt with possible diaprism

Sensitivity - propensity of a system to respond 10 a minor external change.
The change occurs at a threshold, which when exceeded produces a significant
adjustment. (Schumm, 1991)

Complexity - composed of numerous interconnected parts. Natural
systems are inherently complex, but the complexity referred 1o here is the
complex response thal results when the system is p.-turbed. The complex system
when interfered with or modified is unable to adjust in a progressive and
systematic fashion, and its response can be complex. (Schumm, 1991)

What have been the isostatic adjustment effects of loading the salt structure be neat's this site
with more than 10 million tons of tailings? What will be the cumulative effect v adding more
than 1 million tons of additional cover materal and rock armor?

Has that threshold for isostatic adjustment been exceeded by a triggerable process? Could the

1995 Level | survey by Grand County be indicative of that adjustment? That survey measured
several inches of increased elevation over the past 40 years of the gas pipeline east of the site

since a Level | survey in 1955,

.
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Log of hole T-1.
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~subangular sand 1/4 mm or less

o
E g (D Surface muds from historic Noods.
| . .’L,'.o":
s {7t
£ AL,
e Light greyish yellow-brown subangular quartz sand
3 1 SN0 1/4 mm or less plus silt
WA ) Common fine grained magnetite
& ORI Little or no iron stain on sand grains
Ma¥
§
e
6 (3 |
@ Clay rich muds - very plastic when wet, similar to 1
7
1
T Light greyish red-brown subangular quartz sand l
9 [T Alout 1/8 mm plus silt |
'*‘: %, @) Minor fine grained magnetite
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TR
et
i (e
T
Fﬂ @ Interbedded clay rich mud and fine sand
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Colorado River Courthouse Wash

Pale reddish tan

subangular - sub ounded quartz 1/4 mm or less
Well sorted - little or no fines

Verv minor magnetite

Very light iron stain on most grains

Nu feldspar, mica or dark mineral grains

Medium grey brown

Abundant magnetite

Some iron stained sand grains
Minor iica and dark mineral grains
Minor feldspar



Recent Lateral Migration of the Colorado River.
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This data was digitized from scanned aerial photos (150 dpi) and n'ctiﬁed
using Arc/info. The data was then matched at the Colorado River bridge te

allow for better matching.
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Ted Johnson

Nuclear Regulatory Agency
Mail Stop 5-E-4
Washington D.C. 20555

Re: Caleulations of Rock Apron Volume Requirements
Dear Ted:

| was reviewing the Atlas Reclamation Plan, Oct 96, while composing the accompanying letter,
On page 1 ~f Appendix O, Culou.«tion Brie, - Rock Apron/Toe Design, the Dy, of the proposed
rock apron equals 11.2", Yet on page 2, T (thickness) = 8" was used in the calculations to
determine necessary volume per linear foot. Shouldn't 11.2* have been used in the calculations
us this is the T (thickness ) of the Bank Revetmest afler launch? This would result in 215 x
10,212 x 1.5 instead of 21J5 x 87/12 x 1.5. This results in a linear foot volume requirement of
65.74 '/t instead of 47 f*/ft as calculated on page 2. This results in Rock Apron total volume
requirements being 6427.9 yd® iather than the <889 yd’ or 5000 yd’ (2 difference of 30%)
shown in the Calculation Brief on page 3, and the Final Technical Evaluation Report, Nureg -
1532. ’

Tius would nlso require a different construction 'd«igu of ihe launchable rock apron. The 50
f'/ft configuration of 20" by 2 172" would be inadequate.

1l my sal- dations are correct, then please revise the FTER to account for this discrepancy.

chacly.

Pem Hancy AW,@

1991 Cedar Hills Dr
Moab, UT 84532

o Dr. Jackson, NRC Chairwoman
Senator Omin Hatch
Senator Robert Bennett
Congressman Chris Cannon
Utah Radiation Contral 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.

48

564 Embankment Toe and Rock Apron Design

The tailings pile toe has been designed to accommorate the erosive forces which would
be produced should the Colorado River migrate toward the tailings pile to such an extent
that the river channel is located directly igainst the slope of the pile. The design provides
for protection of the toe by use of a launcnable rock apron (COE, 1931). As scour and
erosion occur, the rock in the apron is undermined and launched, rolling or sliding down
the slope of the eroded bank 1o protect against «dditional erosion. The location of the
apron is shown on Sheet 4. A design detail of the toe of the pile slope and the rock
apron is shown on Sheet 5.

The rock apren consists of .11.2-inch Dy, riprap which is adequately sized to be stable
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 1o 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 tailing pile side slope. The apron wi be
constructed at the same slope as the existing ground adjacent to the tailings pile to
minimize flow concentration and erosion. The design calculations for *he rock aproi/toe
design are provided in Appendix O.

PO B O WAL  AEC AN WPT (00t 14 10081



APPENDIX O

CALCULATION BRIEF
ROCK APRON/TOE DESIGN
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Sepc 1, 1997

The Honorable John McCain
United States Senate

241 Russell

Washington, D.C. 20510-0303

Re: Concerns »f NRC's responses to Senator McCain's concerns regas {17g ¢ Colorado River’s
«ffects on the Atiss Tailings Pile. Request for U, S. Army Corps of En,neers (USACE)
evaluation of NR”. proposed “launchable rock apron™ erosion protection design.

Dear Senator McCain:
I thank you for your intercst 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 Chairwornan Jackson
wrole, “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. | know of no recent measures to “avoid tailings contact with the nver...”

Between 1975 and 1995 there was considerable erosion along this reach of the 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.)

Taikings Pile
_Ls.tuL
TT=C  oemsons
| — 08N7/95
Recent Lateral Migration of the Colorudo River.
No scale
May 8, 1996

This data was digitized from scanned serial photos (150 dpi) and rectified
using Arc/infa  The data was then maiched st the Colorado River bridge to
sllow lor berter matching,



The NRC is utilizing a U.S. .Army Corps of Engineers design, Toe Scour and Bank Protection
Using Launchable Stcne, Technical Report HL-95-11, September 1995, to theoretically afford
the necessary protection for the tailings pile. This raport is just two years old, and is still just
theory and not a proven technology.

I, therefore, respectfully request the Senator ask the US Army Coips of Engineers at their Flood
Control Structures Research Program of the Coastal and Hydraulics Laboratory at the Waterways
Expenment 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 0 the theoretical USACE design, HL-95-11.

If and when this ieiew might happen, | would respectfully request a copy of the USACE
findings also be sent to me.

| thank you for your continuing interest in this problem.

Sincerely,

| &

Peter Haney

1991 Cedar Hills

Moab, UT 84532 3

cc: Dr. Jackson, NRC Chairwoman
Senator Omn Hatch
Senator Robert Bennett
Congressman Chnis Cannon
Bill Sinclair, Utah Radiation Control Board
Grand County Council
Ted Johnson, NRC Hydraulic Engineer
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Research Program
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Toe Scour and Bank Protection
Using Launchable Stone

by Stephen T. Maynord, Douglas M. White

U.S. Army Corps of Engineers
Waterways Experiment Station

Technical Report HL-85-11
September 1995

3909 Halls Ferry Road Caidal {7 "\'\f\*“ dg lebidey

Vicksburg, MS 39180-6199
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Final report

Approved lor public release; distribution is unlmied

Prepared for U.S. Army Corps of Engineers
Washington, DC 20314-1000




URANIUM MILL TAILINGS UPDATE
Board information item
Kequest 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 behalf in 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 Board meeting because of the unavailability of both of our legal counsel. This issue
requires both technical and legal considerations. To take advantage of our me=ting in Moab, |
have requested Mr. Heaney to come and summarize his issues to the Board. 1 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
concerns. | 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. | 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, | will set the final decision on this item for the December agenda which will include
discussion by the Utah Attorney General's Office of the legal issues.



State of Utah

DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF RADIATION CONTROI
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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 intervention in the NRC's
Final Technica! 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 fee! have not sufficiently been
addressed by Atlas Corporation or the Nuclear Regulatory Commission. As a result of your letter and
issues raised. | 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, | am ruquesting 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 staff is not available to attend the meeting Without their legal advice,
| fee!l that a final decision on this issue would be premature. However, this meeting will give the Board

the Opp

srtunity to hear the various technical issues from all sides such that they can render a final decision
r v )
at the December Board meeting to t This will also allow the

Board time 1o 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. W+ look forward to hearing from you at our Moab meeting. 1f you
have any questions, please do not hesitate to contact me

)
. LA

William J. Sinclair

Executive Secretary

Utah Radiation Control Board

Norm Sunderiand. Chairman, Utah Radiation Control Board
Denise Cranceilor, Utah Attorney General's Office

Joseph Holonich, NRC Uranium Recovery Branch

Richard Blubaugh, Atlas Corporation

Dianne Nielson, Ph.D., Executive Director, UDEQ

LAOT,




12 October 97

William Sinclair, Director
Division of Radiation Control
State of Utah - Hod
P.O. Box 144850 b LIS
168 North 1950 West e i
Salt Lake City, UT 841144850

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, | would like to invite you and the Board to examine directly my concerns. This would be
accomplished by a jet 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 aftenoon of November the 6" or 7* or both are available. Any experts Atlas or the
NRC 'vishes 1o send, who could help explain the evidence, are welcome to joir us.

I thank you for your time.

Sinccrclf

Peter Haney (PW""@
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 afford 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
1> 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 reasonable
specificity, in advance of the heariag, the subject matters on which he desires to participate.



