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Mr. Leo Higginbot. ham
Chief
Low Level Waste & Uranium
-Recovery, Recovery Projects
Branch, U.S. NRC

Mail Stop 623-SS
Washington, D.C. 205b5

Dear Mr. Higginbotham:

Enclosed for your information is Morrison-Knudsen's (M-K)

response to the Nuclear Regulatory Commission's comments on the

Shiprock Phase II 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,
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John G. Themelis, Project Manager
Uranium Mill Tailings Project Office
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Response to llRC Comments of 16 January 1986 on Shiprock Phase II Design. .

Revisions:

At a meeting on 15 January 1986, tJRC made the following further
comments * regarding proposed Phase II Design Revisions.

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

2. Could the Pf!P overflow frca Ditch D-2 erode the natural material
beyond the D-2 apron.

The responses to these coments 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 embankment at velocities which will not erode the natural
materials.

2. The maximum allowable slope beyond the 0-2 apron has been set at
10H:lV, which is acceptable for this locaticn.

The supporting Drawings and Calculations are attached as follows:

SHP-PS-10-0012, Rev. 4: Site Plan
SHP-PS-10-0016, Rev. 4: Permanent Drainage Ditches
SHP-PS-10-0018, Rev. 4: Tailings Embankment Grading Plan & Sections
SHP-PS-10-0019, Rev. 4: Site Grading Plan
SHP-PS-10-0020, Rev. 3: Sections & Details
SHP-PS-10-0022, Rev. 3: Borrow Area Grading Plan
Calculation No. 04-390-17-04, Sheets Bl through B14

*See Report dated 24 January 1986 (!!XE Document flo.
4005-SHP-R-01-02155-00) for previous coments and response.

4005-5HP-R-02174-00
1700U/390
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Response'to NRC Comments on Shiprock Phase II 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:

Coament No. l.:

" 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."

Respoitse:

The radius of curvature R , for each channel bend is equal to 2 x theg
corresponding width of flow, B ~

s

As indicated on the attached calculation sheets (ItKE Calculation iNo. 04-390-18-01, Sheets A-1 through A-3, and Calculation
No. 04-390-17-02, Sheets 58 and 59:

For triangular cross-sections (Ditches D-1 and D-2), the ratio i
a.

R,/8 = 2 results in the maximum shear stress in the3

channel bend being the same as the maximum shear stress in the I
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 (Ditches 0-5 and D-6), the
ratio R /B = 2 results in the maximum shear stress in the '

o s
channel bend being approximately 257. higher than the maximum

.

shear stress in the straight section. The mean rock size i
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.

t

Comment No. 2: '

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

:

-1- 4005-SHP-R-01-02155-00
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"We further note that several of the drainage ditches will be designed
to accoramodate only this "1,000-year storm", which is also.18% of the,

PMP. The benefits to be gained by labeling the storm a 1,000-year
storm are questionable. We suggest that any reference to a 1000-yearstorm by deleted. It should be simply called 18% of the PHP."

Response:
I

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

} Comment No. 3:
1

"The elimination of ditches 0-3. and D-4 has resulted in a design where
runoff 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, it is not immediately evident how erosion of
the borrow area slopes will be prevented. flopes 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
long 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 gullies could eventually enlarge and headcut toward the protected

' ecoankmen ts. _In order to resolve this potential erosion problem, the
NRC staff suggests that one~ or more of the following be performed:

;

Provide calculations which document that the unprotected 5-10%a.
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 down the slopes
due to direct rainfall and runoff.)

,

Provide erosion protection for the borrow area side slopes soc.
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."

Response:

The embankment side slope along the southeast edge of the embankment
(along the NECA borrow area) has been extended downslope to reach the
underlying gravel. An armored 10-foot wide apron has been provided at
the toe of the slope, to prevent scour of the underlying gravel. The
silt beyond the toe of the apron can be left in place or removed, at

-

|t
:

NECA's discretion. If the silt is left in place, it may eventually ,

.

-2- 4005-SilP-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
accep tabl e. Eventually, the pond could fill with silt, also an
acceptable situation. The depth to the top of gravel near the
southerly 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
the 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 5%. Calculation 04-390-17-03, Sheet A-5,
indicates that the PMP. ficw 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 Plf 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 tne 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 ditches and that off-site floods coulif 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 designed 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. (Note that
floods entering ditches 0-1 and 0-2 may also affect other
ditches further downstream); or

c. the apron and erosion protection to be provided on the outside
portions of the ditches are capable of resisting (1) Pl4F
velocities produced by overflow out of the ditches and (2)
velocities produced by an off-site P!tF flowing along the
outside toe of the ditch where it meets existing ground."

-3- 4C05-OiP-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 to
demonstrate that the ditch has been adequately designed."

Response

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

a. Overflow from Ditches D-1 and D-2: Overflow from Ditch D-l
will flow away from the emoankment, for a distance of at least
75 feet, down the slope formed by the final grading contours
shown in Drawing SHP-PS-10-0019. Some of this flos will enter
the M-K borrow area and eventually be evaporated, as discussed
under "d" below. Flow which does not enter the M-K 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 I

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 0-7. 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 flo. 04-390-17-01. The additional flow
into 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 II Design Revisions.)

b. Off-site Floods: Final site grading will result in contours
wnich airect of f-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 r.ccounted for in
the design.

c. Aprons and Erosion Protection on Outside Portions of Ditches:

The design flows for tne aprons along Ditenes D-1 and D-2 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
to the governing flow is evaluated by the Stephenson's Method

.
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on Sheet 4 of Calculation No. 04-390-17-01. The specified
rock size is shown to be adequate. Off-site flooding will,

either be diverted away from the ditches, as discussed under
"b" above, or will flow directly into Ditches D-5, 0-6, 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.

d. Diversion Ditch Around M-X Borrow Area: The diversion ditch
arouna the M-X borrow area will only be required during
constructica 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 No.
04-390-15-00 indicates that the maximum depth of accutmulation
in the pit, caused by the Pf 9 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.I.D. No. 04-5-23
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5HIPROCX PHASE II DESIGN RE'/ISIONS
!

SUR.: ACE WATER HYOROLOGY AND E:0SION PROTECTIONi
QUESTIONS AND COMMENTS

i

i 1. Based on a review of the' calculations provided, it is not clear if the
j chennel rfprep design includes an olluwence for increased shear stresses

in the arcas of channel bends. While it appears that the alignment,,

|
*

ccnfiguration, and slaing of. the ditches have been ' adequately) addressed (in acccedance with appear.riate Corps of Engineers references , additicnai
.

calculations should be provided to document that the erosion protecticn at-

channel bends has been prcperly designed. Corps of. Engineers EM.
,

1110-7.-1601 provides acceptable guidance for determining shear stressi . .

increases and inr dasiening eroston protection at channel bends.
2.

We note that statistical extracolation of data was used to determine the
"1.000-year" s torm. Howevar, there is no basis to support such ;

extrapolations, escecially for small uncaged watersheds with limited "

,

; floeding and precipitation' data bases.
*

.,.
.

We further note tha t se'.eral of. the drainage ditches will be designed to
acccmodate only this "1,000-year storm", which is also 185 of the FMP.
The benefits ~ to be gained by labeling the storm a 1,000-year storm are
questionable. We suggest that any reference to a 1000-year stora be

; deleted. It she'J1d be simply calied 18% of the FMP.

3. The eliminatinn of ditches 0-3 and 0 4 has resulted.in a desian where
runoff is tirected over an apron directly over unprotected slopes into the
excavated horrow area east of the embankment. While this design concapt
may be acceptable, it is nct immediately evident how erosion of the berrcw
a.rea slopes will-be prevented. Slopes of 5" in silty soils and 10% in

.

gravelly soils (Reference Orawing SHP-PS-10-C022) may not he sufficiently
flat to prevent erosion-and gu11ying of the slopes over long time
periods. This is particularly true 'I f concentrated. ra ther than sheet.
flow occurs on the slopes. Based on the design presented,'il appears that -

concentrated flow could nccur, gullies could form, and the gull f es could
eventually enlarge and headcut towsrd the protected embankments. In order
to resolve this potential erosion problem, the flRC staff suggests that one,

. or more of the following be performed:,

3E0/EQ MKE
r* a. provide calculations which document tha t the unprotected 5-10%, ,

AN 061986 slopes will not be guitted and eroded. '

;

' 1dTRAo S.F. . i
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i
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b. Provide ditches wh!ch prevent discharges fren ficwing 'over the
borrew area side sleces. (Decendtnc on the conffeuration. th e r=
will itkely alw:y: be some din herso euwn uit: slopes due to
A4.... -.<-,.n . ..-.,,3

Provide ero: ion protection for the bcrrcw area side sicpes soc.
that gullying and erosion will not occur.

,

d. Flatten the slopes (possibly by filling) in the borre,w area.
'

Regardless of the design selected, the final grading plan and design
for t.5e bcrrow area slopes should be provided for NRC review and
apcreval.'

4 rne recesign of citenes 0-1 and 0-2 has resultad in a design where
only 18% of the PM; will be carried in the ditches and the remainder
of the flood peak will overflow the ditches. *dhfle 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
di tches further downs tream. Examination of the topography in the
i. media te are) of the ditches indicates that ditch nver/1nw will netbe directed away fecm the ditches and that off-site floods could
actually overflow into the ditches.

Accordinc1v. ricerm.a n ta e t nn a nd A -.wi-ce eka.1s k. r-v.44.s *ade cnstrate that:

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

b. off-site floods wither will not enter the ditches or will be
safely conveyed by the oreposed diten design (Note tha t floods
entering ditches 0-1 and 0-7 may also affect either ditches
further dcwnstrc2a); or

the acrcn and erosion protection to be provided en the cutsideC.

portions of the ditches are capable of resisting (1) PMF
veloc!tte: produced by overflow cut of the dit:hes and (2)
velocities produced by an off-site PMF flowing along the outside
toe of the ditch where it meets existing ground.

Additionally,. if credit is taken for tne diversion ditch to be placed !around the perimeter of the M-X borrow area, the ditch should be-
'

.
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*e nITCH no: 5 (SECTION 2) ..
.. -- ......... *=

W A I.E f_*.t.$ F.,O_ A o E_A
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** DITCH LENGTH
( A_q_Rg.11,; _5,9oa

-- . . .

(FEET ): 200.000
_ **

HYO9AULIC LENGTH**
(FEET ): 10.000 **

* a.J.I.0.Ls L.0 P E
f qcG. . -): 20.000

**- 1: 1.1. 113eo BOTTOM WIOTH (FEET ___ **

LONGITUDINAL SLOPE (% 1: 0,750
**

** '
en

** N 1** K:050 Y H GV 00 V T IPHP SAFETY **
..

** f.!M) (FT) (CFS1 (FT/SEC1 (NIN) (IN/HR) FACTOR **

-

---... ..... ...... ...... .(CFS)
es
en 2.22 1.68 0 n25 1.07 293.22 6.15 4 16 49.10 1.00 **

..... ........ ...... ....... --.... en ~-

,

en

s a. a n. * * = s .e n.e .s.* o s s e s a = * s e n .e r.. . a..s_a.u s. n...u._n e u.r. ..,., o. a., e . s a.s_ e. r e w e r e , , * , a. .r e. e . n . * * * < e .*.*...* * * * * *
... -

. . . .

e.****e....ne**, ...... e,. ........,*e.... . . - . -
.. .

eo , .**.e***,.en*********
,

on O ~Pto :
5 ( S EC T IO. N 3)- .. ITCH ---

**

,

ee
ee .....-.... '

- - - _
_

** HATERSHED AREA
- - --

(ACRES): 10.602
.e

10 OITCH LENGTH FEET ): 290.000 -. . - * * *
**

HYORAULIC LENGTH
.80

(FEET ): 290.000 -** SIDE SLOPF *,(OEG. ): 11.310ee 60TTON WIOTH (FE"T : 20.000 **

LONGITUDINAL SLOPE (: ): 0.750
.. _ - _ _ _

-- - .- - -

** -
"*

en **
** KuG50 Y N QV C0 V T IPHP SAFE,TY-

en
- se (IN) (FT) (CFS) (CFS) (FT/SEC) (MIN) (IN/HP) FACT')R

**
en - .... ..... ** '...... ...... ....... ........ ...... ....-.. ..-... e.. 3.. . t;L _t.3.1._0_ 0 7 6

_ 1. a.o s.i..g..to 6.96 a t35 49.10

**

- en
- voooo********e*..,*,,,,....

- I .' .0_.0- - **_
- n. _ _._.

ze

**************............. .......,******=..*....*******e**************
= 1 ,

, ............................,***... .e******,

= . . - -

.~ . ; g-'o DITCH NO: 5 (SECTION 4)
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,, ........... y **

WATERSHED ADEA (ACRES): 11.521 - - - - - - - - - .
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o OITCH LENGTH . . . .' * *(FEET ): 110.000llYORAULIC L'*

. 's IoISif0F ~~ENG TH~ ~ (FEET ): 1to 000
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~~'~**
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* **,
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-- |

, **
* K:050 y N OV 00 V T IpMP SAFETY **

,, ,

k. ( I f! .) . .- . ( F,T ) . .8
. , (CFS) (CFS) (.._... ...... ...._.. _.FT/ SCC)., (MIN) ..( 14 M ), .f.1C,T O R. .. --- **-- .

4.ta 2.5t 0.02a t .e 5s8.6? 6.at 5.12 an.46 1.04 "
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1. Problem:
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The Phase II Design revisions reqtsire that the material used for portions of Ditches M
0-2, D-5 and for D-7 meet the gradation limits given below for Material Type 8-1. n
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U.'S, Standard e, .,

Sfeve Size Percent Passing -
I

'

(Square Openings) (By Weight) Area p
..

'*

M ype A
4-inch 100 Tailings Embankment Top Slope E.

2-inch 30-lC0 -
'

181/2-inch 15-50
,

8
I-inch 0-25 ;

3/4-inch 0-15 .
- g

--

'
Type B

_ . ,
-

- E
10-inch 100 Tailings Erhankment Side Slope and Apron.s, Drainage g
8-inch 50-100 .. Ditches and Intercept Ditches, except for portions of 96-inch 15-100 Ditches 0-2, D-S, and D-7, as indicated below.
4-inch 0-25

*

N"

3-1/2-inch . 0-15
-_ - .

Type B-1 -

10-inch 100 Portions of Ditches 0-2, D-5, and D-7, defined as ,m
8-inch , 50-100 follows (See Drawing SilP-PS-10-0016): '

'
,

6-inch' 15-75
_ n_

5-inch 0-35 Ditch No. Deginning Station Ending Station ?
4-inch 0-15 D-2

~

118t79 1TF5TL524+47(li-7)]
D-S 507+53 500+39
D-7 522+47 524+47

. .

e

.

m *e e S e

.

. .

.

it

Y
,
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$21'* C* MORRISON / KNUDSEN ENGINEERS, INC. 15 JAN d6 ** 11:27:31 ** OATA *** ,,c* n!TCH 3 *

*=
** 100% PHP.

_ . . . . . . . . . . . . . . . . _ . . . . . . . . *w
o* . nw

_ TIME.. CONCENTRATION FROM.Eh8ANKMENT.t.... 0.000 ....
.

. . . . . . . . . . .

Rock SPEC 1FIC GRAVITY : 2.700
. .-. .. _. .. - _. .. . --- ..._._ - . .... . . . - - . . . . . . . . . . . . . . . - . . . . . .ROCK POROSITY : 0.250

R0CK. FRICTION ANGLE _: . 40.000 .... ... ..- ._..- .-
..

.

WATER UNIT' WEIGHT : 62.400
_._. . . . . .

.H... . 0.555.. . . . _ _ - . . . . . . . . . . . . . . . . . . . _ . - . . . . . - -

BOTTOM DITCH SHE0 HYDR
.. .._.... TMETA WIOTH . LENGTH, ,, AREA .... LENGTH .SLUPE SHEAR._ .. .

DITCH SEC COEG) (FT) (FT) (ACRES) (FT) () COEFF.

____.___ ___ . - __ __ _______ . __ . .. ___ ._____

T I 11.31 0.0 276.0 .508 '226.0 1.lo 0.9
T 2 11.31 so.0 147.0 1.57 147.0 1.lo 0.9
3 3 11.31 35.0 1S2.0 3.192 152.0 0.25 1.4
T . .' " ......l.1 . 3 1..._.5.0 . O _201.0.___6.212 . 201.0 ..0.25 1.4... .

. .

T 5 11.31 60.2 169.0 9.165 169.0 0.25 1.G
''

.d2 wyL.&fra. ... . ... . . . . . . . . . . . . _ . . . _ . . . . . - . . .~ ...

- . . .. . -. .

. ..... . _
. . . .

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

.. . . . .... . . . .. . . . . . . . .. . - -.-

- - - _ _ _ _ _ . . -_ _ , - __ _ _ . __ - _ _ _ _ _ _ _ . _ _ ._ ._
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** MORRTSON / MhUDSEN ENGINEERS, INC. 15 'Ja-
en-,

. DITCH .3 66$= 11:27:31 ** PAGE L**| . -.

i- ** 100% PMP
..- -

. ._ .
- -

*=
** **

..
. ._..._ _ ..._: ... .__ .. . . . . . . ..._ . .. ._ .. . . . .

* * * * * * * * w s * * w w t * * * * m w a m m e n * m e t r e m e t * * m e m e n * * s e , w a z a * * * * m w w e m m e * * * w n. ...

waawa**
**

$ . .O.I T C H. .N O :
**

. . _ _ . _ _ _ _ . .- .3. .-(.S. E C T. I O N. . _ . . . .. . . . . -
**__ 1).. . _ .

. .

***= WATERSHED AREA (ACRES): 0.So8
'

**
* * 0 I T C H..]. E N.G T.H ,. .._,. .( F E E T ) : ,_ 2 2 6 .,0.0 0 . ._ . ._ .. **** HYORAULIC LENGTH (FEET ): 226.000 _ . . . . . . . . . . . . . . . . . - .

SINE SLOPE (CEG. ): 11.310
**

**** ROTTOM WTOTH
_. ( F E E T ) : . . . A . 0 0 0 . .. ..LONGITUDINAL SLOPE (% ): 1.160

'*** . . . . . . . _ . . _ . _ . . . . - . . . . . . . . .
,,**
**.K:050.. Y* **

** (TN) (FT).. , ,, N , , ,0 V . 00 v' .T IPMP . SAFETY **,

(CFS) (CFS) (FT/SEC) (MIN) FACTOR **..__.. .__. ____ _ -..___ .__.___ .....- . _____ .(.IN/HR)on
..--. ...__- ..

.....l 9"__1..!c .u.025 0.u3 . 27 46 ,. ..,4 . 2.3 0.69 ,4 9.. 1 0 , 1.00,.we
. . . . ' **

,

na;
x,- e****=========***m,**,* w2*,...,,*.a...........,*,.=,,.... =* ......=*n*

OM*xhw wsttsteagegpggaggggeggasgggggstnumststsasseggsMMnMwMwattMMtMtMM$*or
=*o* OITCH NO: 3 (SECTION 2) **on ....__..____
**

** WATERSHED AREA ~~'l CRES)I 17576~ '~ '~~ """

**on DITCH LENGTH (FEET ): 147.000 **
o* HYORAULIC LENGTH (FEET ): '147.000~" 'o* S'IdE SLGPE

'" ~~ **
( O E G'.' Yi 51.310 . . .

**
um 80TTOM WIOTH CFEET ): 0.000 **
o=J.ON.GTTUDINAL SLOPE (% ): ,1.160.

**oz .

**o* K:050 Y N QV 00 y T IPMP SAFETY **. . .C I. N ) , (FT) (CFS) (FT/SEC) (HIN)
**

.---.. ..... ..__,_. .,..___,_JCFS) . IN/HR) FACTOR **(ca ,,

_ .... ......__ ..____ __ .___ ____-. m,o* 7.9n 1.71 0.027 0.66 7e.43 S.23 1.36 49.10 1.00 **on
~ ' d * * *' * * n = "* * ***** i n a n~ ,* * * * * ,* = * , , ,* ,' '

**

'o==*=**n****=ne,*==****,=*****=n*,,,,,*,,******=*f*'***'*'a'*'*===*********=anx==*w*=*=*n**==***x*==******r**==*a
'

o*

" DITCH ~N0i~~3 (SECTION"3) ~ ~~~' " ~ ~ ~ ~ " " ~
**a=
**on -----...-...
..o* wATEMSHED AREA (ACRES): 3.192 **o* DITCH LENGTH (FEET ): 152 000 **

HYORAULIC LENGTH (FEET ): 152.000
ow

**om SIDE SLOPE (DEG. ): 11.310' **o* BOTTOM WTOIH ~

(FEET ): -35.000 **
on LONGTTUDINAL SLOPE (: ): 0.250 **o*

*Ron K:050 Y~ N uv 00 y i IPMP SAFETY **** (TN) (FT) (CFS) (CFS (FT/SEC) (MIN) (IN/HR) FACTOR **
..--.. ---- ...._.. ____.. ...___)_ar

.--..-__ ___ ._ ....... ---..- **** 0.52 1.u4 n.019 0.46 15o.27 3. 7 a. 2.ua c9.10 1.00 **e.
2A

** ARA 8%89RPSAA*e4meeagreraheA.matee4Ae42#R9AR***28*A89 88994N88######'Ie
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*8C* 100% PMP
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za
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. _ _ _ . . _ _ . . . . _ . . . - . . . . _
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.

so ,,A., g,,,ymanezzazze****
;

.. ... 9 0.. n l I C H .N 0 s . 3 ..( S EC T I ON 4 )
*=

on ...._--..... . . . . , _ . . . . _ _ _ . . _ . . . . _ . . . . .. . . . . . . . . . . .
**
**on WATERSHED AREA (ACRES): 6.212 **.o* 0IICH LENGTH. (F.EET_): 201.000 . _ .. - **

co HYnRAULIC LENGTH (FEET ): 201.000 **
** SIDE SLOPE (OEG. ): 11.310 **

. . ?.a . H O.T. T 0 M H I D.T.H_ _, . ...( F E E T ).:_ 5 0. 0 0 0__ **
co LONG(TUDINAL SLOPE (% ): 0.250 **on

**
. .o n. . K. :0 5 0 . .. ..Y . N QV QD / T I P H. P. .. , ,S A F E T.Y.... * =

,

. . . .co (TN) (FT) (CFS) (CFS) (FT/SEC) (MIN) (IN/HRJ FAC TOR ** -on -...-- ...._ ...... ____.- .. _ ___ ....._.. ...___ .___. . .----. ==on n . h_6 ...1. 2 9.. ..0 . 019.. .. 0 . 6 3 _ . 3 0 4. 3 7 . 4.16...2.d4 4 9 . 1 0..... 1. 0 2.. * * .
- -

ou
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9 9 R R R A 2 W R W a t * A R * * R e 2 2 2 p t a t t m a t t r e 2 4 m e w a s t a s a t s s a t A * w a t * * m e A' # R t * * R t * * * * * R
onAAAAARRAWAAAAAh4ARAAAAAAAAAAAgAmArWRenADAKAAA#22224thAA#%RRAAKR**R$2ARon

*Aon DITCH NO: 3 (SECTION 5) **no -...-------.
. en e

on WATERSHEn AREA (WRE5)I'' ~ 9"."165~ - ~ ~ - ~ ~ ~ ' ' ' ~ ~ - " ~ '' " *=
ce nITCH LENGTH (FEET ): 169.000 **
* * H.Y. n. R A UL I C L. E.N. G_T.H.(. F. E E T. .) : . .1. 6 9,. 0 0 0 . ...- - - . - **
on SINE SLOPE (CEG. ): 311.310q _. .. .

*a
20 80TTOM WTOTH (FEET ): TO~510} **- -.

... . o .n L. O.N G.T..T...U.D I.N. . A.L.. S.L..O. .P E. . ( %..... .). :. .... 0.. 2 5 0.. ' . . _ .'? 5 W.

oo .
.. .. . . . . . . ... .

**
**on K:050 Y N QV 00 V T IPMP SAFETY **

O n. ...( T N..)_. (. F. T. .)... .. (CFS.) (CF.S) ( F T /.S.E C ) . . M.. I N ) (IN/HR) FACTOR( a=. . _ .on -.._-_ .-... --..__ __-... ....... ........ ....-_ -_-_.._ ....-- *Aon 0.74 1.47 0.020 0.75 449.24 c.52 3.46 49.10 1.00 *a
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! 1. Problem: The Phase II Design revisions require that the material used for portions of DitchesI

D-2, D-5 and for D-7 meet the gradation limits given below for Material Type B-1.
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2. Solution: Revise Specification 02270.2.1.C.4.a to read:
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U.S. Standard
Sieve Size Percent Passing

(Square Openings) (By k'cight) AreaType A
4-inch 100 Tailings Embankment Top Slope2-inch 30-100

lal/2-inch 15-50
1-inch

3/4-inch
. 0-25

0-15

Type B
lu-inch 100 Tailings Embankment Side Slope and Aprons, Drainage

.8-inch 50-100 Ditches and Intercept Ditches, except for portions of
|6-inch 15-100 Ditches D-2, D-5, and D-7, as indicated below.4-inch 0-25 t

3-1/2-inch 0-15

Type B-1
10-inch 100 Portions of Ditches D-2, D-5, and D-7, defined as8-inch 50-100 follows (See Drawing SHP-PS-10-0016):C-inch 15-75
5-inch 0-35 Ditch No. Beginning Station Ending Station4-inch 0-15 D-2 118+79 133+54L524+47(D-7)]D-5 507+53 508+39

D-7 522+47 524+47 i!
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