Lepartment of Energy
Albuquerque Operations Office '"DOCKET B
P.O. Box 5400 CENTF?

Albuquerque, New Mexico 871156

% FEB -7 P10

Mr. Leo Higginbotham
Chief
Low Level Waste & Uranium
Recovery, Recovery Projects
Branch, U.S. NRC
Mail Stop 623-S88
Washington, D.C. 20555
Dear Mr. Higginbotham:
Enclosed for your information is Morrison-Knudsen's (M=X)
response to the Nuclear Regulatory Commission's comments on the
Shiprock Phase 11 Design Revisions. Please be advised that M-K
has been directed to complete the Remedial Action Plan

Modification incorporating these changes.

If you should have any questions regarding this matter, please

contact Frank Bosiljevac of my staff at (505) 846-1208,

Sincerely, , / /

/" ,/ L PN . —— A~}. AAA ; - ,:LA

John G. Themelis, Project Manager
Uranium Mill Tailings Project Office

Enclosure

cc w/enclosure;
T. Johnson, NRC, Wash, D.C,.
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Response to NRC Comments of 16 January 1986 on Shiprock Phase II Design
Revisions:

At a meeting on 15 January 1986, NRC made the following further
comments* regarding proposed Phase Il Design Revisions,

1. Could the PHP flow parallel to the embankment erode the natural
material beyond the apron along the SE side of the embankment?

2. Could the PMP overflow from Ditch D-2 erode the natura) material
beyond the D-2 apron.

The responses to these comments are:

1. The grading adjacent to the SE edge of the embankment has been
revised and the thickness and width of the apron have been
increased to safely transfer the flow beyond the apron away from
the emb:nkment at velocities whicn will not erode the natural
materials,

2. The maximum allowable slope beyond the D-2 apron has been set at
10H:1V, which is acceptable for this location,

The supporting Drawings and Calculations are attached as follows:

SHP-P5~10-0012, Rev, 4; Site Plan

SHP-P5-10-0016, Rev. 4: Permanent Drainage Ditches

SHP-P5-10-0018, Rev. 4: Tailings Embankment Grading Plan & Sections
SHP-P5-10-0019, Rev, 4: Site Grading Plan

SHP-PS~10-0020, Rev. 3: Sections & Details

SHP-P§-10-0022, Rev, 3: Borrow Area Grading Plan

Calculation Mo. 04-390-17-04, Sheets B1 through B14

*See Report dated 24 January 1986 (MKE Document No.
4005-5HP-R-01-02155-00) for previous comments and response.

4005«5HP«R-02174-00
1700U/394
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Response to NRC Comments on Shiprock Phase I Design Revisions

~ The Nuclear Regulatory Commission (NRC) comments on the Shiprock
Phase II Design Revisions are presented in the attached telecopy from
Ted Johnson to Jerry Thiers dated 1/6/86. The comments and responses
are:

Corment No. 1.:

“Based on a review of the calculations provided, it is not clear if the
channel riprap design includes an allowance for increased shear
stresses in the areas of channel bends. While it appears that the
alignment, configuration, and sizing of the ditches have been
adequately addressed (in accordance with appropriate Corps of Engineers
references), additional calculations should be provided to document
that the erosion protection at channel bends has been properly
designed. Corps of Engineers EM 1110-2-1601 provides acceptable
guidance for determining shear stress increases and for designing
erosion protection at channel bends. "

Resgonse:

The radius of curvature Ro, for each channel bend is equal to 2 x the
corresponding width of flow, Bs

As indicated on the attached calculation sheets (MKE Calculation
No. 04-390-18-01, Sheets A-] through A-3, and Calculation
No. 04-390-17-02, Sheets 58 and 59:

a. For triangular cross-sections (Ditches D-1 and D-2), the ratio
RO/Bs = 2 results in the maximum shear stress in the

channel bend being the same as the maximum shear stress in the
straight section. Thus no increase in rock size for Bends
D-1/D-2 and D-2/D-7 is necessary.

b. For trapezoidal cross-sections (Di*ches D-5 and 0-6)! the
ratio ROIBs = 2 results in the maximum shear stress in the

channel bend being approximately 25% higher than the maximum
shear stress in the straight section. The mean rock size
required to resist the resulting stress in Bend D-5/D-6 is
slightly larger than that provided by Type B riprap.
Therefore, Type B-1 riprap (see attached PID No. 04-5-23) is
being specified for Bend D-5/D-6.

Comment No. 2:

“We note that statistical extrapolation of data was used to determine
the "1,000-year" storm. However, there is no basis to support such
extrapolations, especially for small ungaged watersheds with limited
flooding and precipitation data bases."

-1 - 4005-5HP-R-01-02155-00
1640L/37U



“We further note that several of the drainage ditches will be designed
to accommodate only this "1,000-year storm", which is also 182 of the
PMP. The bene:its to be gained by labeling the storm a 1,000-year
storm are questionable. We suggest that any reference to a 1000-year
storm by deleted. It should be simply called 18% of the PMP."

Resgonse:

All reference to a "“1,000-year storm" will be deleted and replaced by
“18% of the PMP",

Comment No. 3:

“The elimination of ditches D-3 and D-4 has resulted in a design where
runcff is directed over an apron directly over unprotected slopes into
the excavated borrow area east of the embankment. While this design
concept may be acceptable, i1t is not immediately evident how erosion of
the borrow area slopes will be prevented. SNopes of 5% in silty soils
and 10% in gravelly soils (Reference Drawing SHP-PS-10-0022) may not be
sufficiently flat to prevent erosion and gullying of the slopes over
Tong time periods. This is particularly true if concentrated rather
than sheet flow occurs on the slopes. Based on the design presented,
it appears that concentrated flow could occur, gullies could form, and
the guliies could eventually enlarge and headcut toward the protected
emoankments. In order to resolve this potential erosion problem, the
NRC staff suggests that one or more of the following be performed:

a. Provide calculations which document that the unprotected 5-10%
slopes will not be gullied and eroded.

b. Provide ditches which prevent discharges from flowing over the
borrow area side slopes. (Depending on the configuration,
there will likely always be some discharges dovn the slopes
due to direct rainfall and runoff.)

€. Provide erosion protection for the borrow area side slopes so
that gullying and erosion will not occur,

d. Flatten the slopes (possibly by filling) in the borrow area.,"

"Regardless of the design selected, the final grading plan and design
for the borrow area slopes should be provided for NRC review and
approval.,"

Resgonse:

The embankment side slope along the southeast edge of the embankment
(along the NECA borrow area) has been extended downslope to reagh the
underlying gravel, An armored 10-foot wide apron has been provided at
the toe of the slope, to prevent scour of ihe underlying gravel. The
silt beyond the toe of the apron can be left in place or removed, at
NECA's discretion. [If the silt is left in place, it may eventually

-2 - 4C05-311P-R-01-02155-00
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erode to the gravel surface; but the erosion will not undercut the
apron. Available data indicate that the gravel surface may slope
upward from the beginning of the apron, near the southerly corner of
the embankment, to a point approximately 540 feet along the SE edge.
This means water could pond to this point. This is considered
acceptable. Eventually, the pond could fill with silt, also an
acceptable situation. The depth to the top of gravel near the
scutherly corner of the embankment is approximately 11 to 13 feet. The
depth decreases along the SE edge of the embankment, so that by a
distance of 975 feet along the edge, no excavation is required to reach
tne gravel. From this point on the flow is no longer confined, but
spreads out on the existing gravel as sheet flow.

Runoff from the embankment is no longer directed over unprotected
slopes in silt. Gully development in any silt left in the NECA borrow
area will not threaten the embankment. The ground surface beyond the
apron, or beyond the cut required to reach the top of gravel, will be
sloped to drain away from the SE edge of the embankment at a slope
which does not exceed 53. Calculation 04-390-17-03, Sheet A-5,
indicates that the PMP flow on a 5% slope in this area can be tolerated
by the existing gravel.

Comment No. 4:

“The redesign of ditches D-1 and D-2 has resulted in a design where
only 18% of the PIP will be carried in the ditches and the remainder of
the flood peak will overflow the ditches. While this design concept is
acceptable, it is not clear if the site grading is such that ditch
overflow and off-site floods could possibly enter the ditches further
downstream. Examination of the topography in the immediate area of the
ditches indicates that ditch overflow will not be directed away from
the gitches and that off-site floods could actually overflow into the
ditches."

"Accordingly, documentation and drawings should be provided to
demonstrate that"

a. overflow from the ditches will either not reenter the ditches
further downstream or that the ditches are designea to safely
convey this volume of flow;

b. off-site floods either will not enter the ditches or will be
safely conveyed by the proposed ditch design. (Mote that
floods entering ditches D-1 and D-2 may also affect other
ditches further downstream); or

€. the apron and erosion protection to be provided on the outside
portions of the ditches are capable of resisting (1) PUF
velocities produced by overflow out of the ditches and (2)
velocities produced by an off-site PIF flowing along the
outside toe of the ditch where it meets existing ground.”

. 4CUS-SiP-R-01-02155-00
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“Additionally, if credit is taken for the diversion ditch to
be placed around the perimeter of the M-K borrow area, the
ditch should be designed for a PMF and resulting velccities.
Calculations and documentation should be provided tu
demonstrate that the ditch has been adequately designed."

RESEOHSE

The comment concerns four related issues. The response is subdivided
accordingly:

a. QOverficw from Ditches D-1 and D-2: Overflow from Jitch D-1
will flow away from the embankment, for a distance of at least
75 feet, down the slope formed by the final grading contcurs
shown in Drawing SHP-PS-10-001S5. Some of this flow will enter
the IM-K borrow area and eventually be evaporated, as discussed
under “d" below. Flow which does not enter the M-X borrow
area will run along the south side of the existing access
road, eventually reaching the existing arroyo approximately
1500 feet west of the embankment. Such flows will be
relatively infrequent, so that any resulting erosion along the
access road will not be a significant threat to pile
integrity. Overflow from the southern 800 feet of Ditch D-2
will follow the existing topography to the arroyo west of the
site. (See drawing SHP-PS-10-0019.) Overflow from the
remainder of this ditch will re-enter the drainage system in
Ditch D-7. The dimensions and erosion protection for Ditch
D-7 are adequate to accommodate these additional flows. The
computations supporting this conclusion are summarized on
Sheet 6 of Calculation No. 04-390-17-01. The additional flow
intc Ditch D-7 was accounted for by using the drainage areas
shown on Sheet 57 of the same Calculation. (A copy of this
Sheet is attached, as it was inadvertantly ommitted from some
copies of the Phase Il Design Revisions.)

Off-site Floods: Final site grading will result in contours
wnich direct off-site flooding away from the ditches, except
as follows:

1). Precipitation falling on the area between the escarpment
and Ditches D-5, D-6, and D-7 will flow into these ditches,

2). Precipitation falling on tne area just south of Ditch D-7
will flow into this ditch.

In both cases, the additional flows have been iccounted for in
the design.

Apronc and Erosion Protection on Qutside Portions of Ditches:
The design flows for the aprons along Oitches D-1 and D-¢ and
along the soutneast side of the embankment (formerly Ditch
D-3) are essentially the same as the design flows for the
corresponding Embankment Sides E-1, E-2, and E-3. Resistance
tc the governing flow is evaluated by the Stephenson's Method

-4 - ccus-suP-R-Ol-OZISS-go
1640U/37Y




on Sheet 4 of Calculation No. 04-390-17-01. The specified
rock size is shown to be adequate. Off-site flooding will
either Le diverted away from the ditches, as discussed under
“b" above, or will flow directly into Ditches 0-5, D-6, and
D-7 (also discussed under "b" above), and will not cause flow
alongside any ditch. The ditches are adequately designed for
direct inflow, as shown by Sheet 4 of Calculation No.
04-390-17-01.

Diversion Ditch Around M-K Borrow Area: The diversion ditch
arounda the M-K borrow area will only be required during
constructicn and will be eliminated as part of final grading
of the borrow area. (See Drawing SHP-PS-10-0022.) As a
result, it will be possible for runoff from the south to flow
into the abandoned borrow area. Attached Calculation MNo.
04-390-15-00 indicates that the maximum depth of accummulation
in the pit, caused by the PMP runoff, will not exceed 5 feet
and will be evaporated within approximately 205 days. These
are considered acceptable phenomena.

Attachment 1: NRC Comments
2: Back-Up Calculations
3: P.1.D. No. 04-5-23
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- ' MKE DOCUMENT NO.4005-SHP-R-09-02142-00

SHIPROCK/COMM/TI /85 /12724 :

SHIPROCK PHASZ 1 DESIGN REVISIONS
SJAFACT WATER NYDROLOGY AMD E30SION PRGTZCTION
QUESTIONS AND COMMENTS

1. Bated or a review of the calculatfons provided, it fs not clear {f *he
chennel rigrap dJdesfygn tuuludes an alluwence for fncreased sheiar stresses
. fa the areas of channel bends. Whila it appears that the &ligament,
. cenfiguration, and sizing of the ditches have heen adequately addressad
fn aczercance with aporapriats Corps of Engineers references), additionai

. c2lculations should be provided *a document thet the erosion orotaction at

chenne! bends has bean pregerly designed, Corps of Engineers; IM
+ 1110-2-1691 provides accentable gufdance for determining sheir strecs
increases and for dasigning erosfon arotection at channel bends,

2. We notz that statistical extracolation of dats was used to determine the
"1,000-ye2r" storm. Hewevar, there {s no basis to suppor: such
éxtrepolations, escectally for small ungaged watersheds with limitad
flocding and precipitation data bases.

He furthar note thet seuerz) of the drafnags ditches will be designad to
dccomedite only this “1,000-vear storm”, which fs also 18% of ths -
The benzfits to be geined by lateling the storm & 1,000-vear storm zra
quastionable. We suggect that any, refarencs to 160C-year stoim be
deleted, [t should be simply cal’ed 18% of the PMP,

2. The eliminatian of ditches 0-3 and 0-4 has resultad in 2 desian where
runeff is ciracted over 2a 23ron directly over unprotected slopes fnto tihe
€xcavated harrow area east of the embankment. While this desion concapt
mey be acczptable, 1t is nct imrediately avident how erosion of the berrow
arez slopes will be prevenced. Slopes of §% in silty safls and 10% in
grévelly sotls (Referencs Orawing SHP-PS-10-0022) may not be sufficiently
flat to prevent erosfen and gullying of the slopes over long time
perfods. This {s particularlv true If concentrated. rather than shest,

i0W 0CCurs on the slopes, Based on the design presented, it 2ppears thst ——————-
cancentrated flow could accur, cullfes could form, and the gullfes could
eventually enlarge and headcut *oward the protected embankments. In order
to resolva this patential ercsfon problem, the NRC ctaff suggests that one
or more of the following be performed:

SEIVED - MKE :
T + Provide calculations which document 'la® the unprotectec 5-107
i AN 06 1986 slopes will nat be gullied and eroded.
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SATPROCK/COMM/TJ/85/12/24/1

- ¥ 5

Provide ditches which prevent discharges frem flewing aver the
Darrew 2res side sloces. (Decending on the conflauratian. thars

will 1ikely alweys be some discharyes duwn Lhe slopes duz fo
Alvort weinf3l)l and —UOO“,‘.

Provide erozicn protection for the bSerrew ares side slopes so
that gullying and erosfon will net oceur.

Fletten the slopes (possibly by “f11fng) in the borraw ares,

of the desfcn salectad, the final gr:ding plan and deiign
rrow are: slopes should be orovided for NRC review ard

The racesign ¢f aitcnes U-l and 0-2 hés resultad in a design where
cnly 18% 0f the PM? will be carrfed in the ditches and the remainder
¢f the flood peik w!ll overflow the ditches. While this dzsign
concept is acceptabdle, it fs not clear {f the site qrading s such
thet ditch overflow and cff-site floods could possibly enter tha
ditches further downstream. Examination cf the topagraphy in the
immediate arer of the ditches incdicates thet diteh nverflaw will nne
be directed away from the ditches and that of f-site flands could
sctually overflow {nts the ditches.

Accardinglv, dacumantatinn and Arawinge chanld he pwovidad &a
demonstrate that:

2. overflow from tha ditches wil

&1

ches 2re designed to safelv

1 eit
further downstrezm or that the dit
convey this volume of flow;

her not reenter the ditcrac

0ff-sfte floods wither will not enter the ditches or will be
safalv conveyed by the nrepnses diten design (Nnte that fieods
entering ditches D-1 and 0-7 may also affect either ditches
further dewnstraim); or

the 2orsn and erosfon protestion to be provided on the outside
portfons of the ditches are cacabln of resisting (1) PMF
veloc!ities preduced by nvarfliow out of the dit-hes and (2)
veigcities produced by an off-site PMF flowing along the nutside
to? of the ditch whera 1t meets existing ground.

Additicraily, if credit is taken for she diversicn ditch to be placad
around the perimeter of the M-K borrow ares, the dftch should be

aMGT
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SHIPROCK/COMM/TJ/85/12/2¢/)

Calcuiations ars
rate that the citen

designed for a PMF and resultiag velecitle
documantztign should be provided to demon:
been adequately designed.
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Gradation Limits for Select Rock Material

Lscription of Problem and Recasended Solution [] Qartficatica [JQuge

Spec. 02270.2.1.C.4.a

1. Problem: The Phase II Design revisions require that the material used for portions of Ditches
D-2, D-5 and for D-7 meet the gradation limits given below for Material Type B-1,

2. Solution: Revise Specification 02270.2.1.C.4.a to read:

(See reverse side)
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U.S. Standard
Sieve Size

(S?uareAOpeniqggl

_IES'ILiuch

2-inch
181/2-inch
I1-inch
3/4-inch

T B
10-inch
8-inch
6-inch
4-inch

3-1/2-inch

7!2? B-1

-inch
8-inch
€-inch
S5-inch
4-inch

Percent Passing

(By Weight)

Area

100
30-100
15-50
0-25
0-15

100
50-100
15-100

0-25
0-15

100
50-100
15-75
0-35
0-15

Tailings Embankment Top Slope

Tailings Embankment Side Slope and Aprons, Drainage
Ditches and Intercept Ditches, except for portions of
Ditches D-2, D-5, and D-7, as indicated below.

Portions of Ditches D-2, D-5, and D-7, defined as
follows (See Drawing SHP-PS-10-0016):

Ditch No. Beginning Station Endin Station
D=2 —4 '1T8§79‘ o lmszfmm-m
D-5

507+53 508+39
D=7 522+47 524+47




