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1. Rocks in perimeter ditches surrounding the pile will be designed for the
maximum sheer stresses. See attached calculation set:
DUR-10-85-05-02-02, Erosion Protection, Finalized Embankment
Perimeter Ditches.

2. a) ~ Plan views and cross-sections are being orepared by M-K as part
of their design efforts. This information will be available for'

-(v) the NRC during the design review process and will be incorporated
into the final RAP /SCD. Drawing for areas where gully erosion
protection will be provided and where perimeter ditches merge and
transition into the gully erosion will be shown,

b) The pile configuration has been modified so that ditch-to-gully
transition areas will not be a problem. Calculations showing
that hydraulic junps will not occur are presented in the attached
calculation set, DUR-10-85-05-01-02, Erosion Protection, Top and
Sideslopes, Hydraulic Jumps.

'

c) The design at the gully erosion protection blankets has been
re-evaluated and new calculations preformed. The RAP /SCD will be
revised to reflect these changes. See attached calculation set:
DU R-10-85-05-03-02. Erosion Protection, Gully Erosion Control
Blanket.

O d) Fi ere 8.4.1. in the oaAe/SCo show sub-wetersneds 1 end a9
contributing to the north drainage, however these drainage areas
do not impact the pile due to a ridge that borders the north side
of the pile. The north gully erosion protection blanket will be
keyed into bedrock in the area of the north drainage which will
eliminate further headcutting in. the. direction of one pile. The.
design is based upon stabilizing the pile for 1000 years and not
the surrounding area unless the erosion of off site areas will
effect the pile. Further headcutting along the north drainage is
not a major concern. For information it should be noted that the
geomorphic evaluation presented in the Disposal Site
Characterization Report for- Bodo Canyon states that although the
north channel is within allvium -near the site, further incision
is prevented by a knickpoint that is down stream in resistant
bedrock. Thus, future incision rates are likely to be less then
the rate of base-level lowering along the Animas River. Since
the last gl aci ation, this rate has averaged roughly 1 foot /1000
years.

In regards to drawings indicating drainage areas used to compute
peak runoff rates, see the revised calculation on Erosion
Control.
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3. The concentratio ,f flows have been f actored into the revised
pile design. See revised calculations: DUR-10-85-05-01-02,
Erosion Protection, Top and Side Slopes.

4. Attached is a copy of the Durango_ Riprap Source Investigation
Report prepared by M-K and the Trip Report prepared by TAC member
Paul Darr. Burnett Construction Company _ owns the gravel. pit
addressed in the DRAP/SCO north of Durango and Animas Aggregate
owns the other gravel pit" south of Durango.

5. Calculations shall be made with the revised rainf all intensity
/3 distributions as recommended in HMR-49 and the National Weather

Service.

6. The -question of differential settlement was addressed on page
B-28 of the DRAP. Calculations indicated that 95% of 'the total
settlement in the foundation .and embankment materials would occur
within the first two months of final loading. The maximum total
settlement at the location considered to be the worst case was
1.3 feet (boring no. 604). It is further estimated that 90% of
the settlement in the unsaturated material wou ld occur during
construction. To exemplify this differential settlement ~ across
the site, assume the point of' maximum settlement in the pile to
exhibit 1.3 feet of the total settlement. Assume also that the
perimeter of the pile would conservatively experience zero total
settlement. If 95% of the settlement occurred before cover
placement and final grading, only .06 feet (.76 inches) would be
expected .to occur af ter placement. This .06 feet is expected to

O. be engroximeteiy uniform ecross the niies 2300 feet by 1100 feet;
however, if the remaining settlement was not uniform, the
magnitude of the remaining settlement would not be sufficient to
cause cover cracking or channeling to the extent necessary to
concentrate runoff.
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p h'o'h 0BEGINhi1NG DITCH ELEVATION INPUT AS :073 * (ELO*E'-IF-M 0)- - '.
-

DI5 CHARGE INPUT AS 180.69 CFS

Ourayo CSov)b DikhDITCH SHAPES INCLUDE THE FOLLO''ING:.

1. VEE
'

2. TRAPEZOIDAL /FOCO /3. RECTANGULAR
4. CIRCULAR
5. PARABOLIC

,

ENTER THE APPROPRIATE SHAPE NUMBER 1

LEFT SIDE SLOPE (-1) INPUT AS 10

RIGHT SIDE SLOPE (-1) INPUT AS 5

VALUE OF 'N' INPUT AS .043

DITCH CALCULATIONS g,n fodmM------------------
% _. L

6N
.,

~S = 0.0730 FT/FT '-
'

/4Sen 0.0271 FT/FT 0- h'
V= 8.32243 fps

gfg3 SecloA M/.Ve= 5.74255 fps

gro/WI '
_D = 1.70142 FT
De= 2.04825 FT

A= 21.7112 50 FT
Ac= 31.4651 50 FT

P= 25.7746 FT
Pe= 31.028S FT

C= 180.69 cfs
La 0 +s ,-

n= .043
Tt= 0 min .'

.

.

.

VEE CHANNEL

0 FTB =

Lt SS= 10 1

Rt SS= 5 31
DO YOU WISH TO DO ANOTHER PROBLEM (Y/N) N

___ _ __.- . _. _. ___ _ _ . . _ _ _ . , _ _ . .
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DURANGO (SOUTH DITCH)

REACH 1 ,

BED SLOPE .073=

SIDE ELOPE = 5 TO 1
DEPTH OF FLOW 1.7=

j:DCK SPEC FIC GRAVITY 2.7=

ROCK ANGLE O~ REPOSE 42 ,=

7ECUIRED SAFETY FACTOR = 1 [
MANNINGS 'N' .043 I

=

t
E

DEPTH MANNINGS VELOCITY FRICTION a--
A- TY(FT N (Fr e-) (DEGREES) (IN) FACTOR !

":u
_ _ _ I' _

*' m rc
________ ________ ________ ,_____1.700 0.043 13.336 42.000 20.711 [0C 2
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DITCH LENGTH INPUT AS 0 (IF BLANK, STATION INTERVAL 85 USED) } o/ ||
'

BEGINNING STATION INPUT AS D FEET

ENDING STATION INPUT AS O FEET

BEGINNING DITCH ELEVATION INPUT AS .024 .(SLOPE IF < 1.D) '

DISCHARGE INPUT AS 526.3 CFS

' DITCH SHAPES INCLUDE THE FOLLOUING:

hyg g '
(h1. VEE

2. TRAPEZOIDAL
A L3. RECTANGULAR ' /C O O C G l4. CIRCULAR

5. PARABOLIC ,

ENTER THE APPROPRIATE SHAPE NUMBER 1

LEFT SIDE SLOPE (-1) INPUT AS 10

RIGHT SIDE SLOPE (-1) INPUT AS 5 A305
VALUE OF 'N' INPUT AS .04 p

( em Nnhntd

I
DITCH CALCULATIONS to
__________________

S= 0.0240 FT/FT gg g, ,f, . c)'

,

Sc= 0.0203 FT/FT
fofor#| bh$

-

V= 7.56428 fps

Ve= 7.11156 fps

D= 3.04RS1 FT
De= 3.141 7 FT

.

A= 69.577 SQ FT
Ac= 74.0063 50 FT

P= 46.1406 FT
Pe= 47.5866 FT

.

.
1

Q= 526.3 cfs
L= 0 ft
n= .04

i Tt= 0 min

VEE CHANNEL

0 FTB =

.St SS= 10 81
_ _ _ _ _ _ __ - - --- - - - _ . _ ,_. __ __
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10 ad IIRIPRAP / BAS*

.

.

****** HORIZONTAL FLOW ADJACENT TO A SIDE SLOPE ******

.-

DU.RANGO (SOUTH DITCH)
,

REACH 2

.024 -BED SLOPE =
*

5 TO 1 'SIDE SLOPE =

3.05DEPTH OF FLOW = .

2.7ROCK SPECIFIC GRAVITY =

41ROCK ANG'_E OF REPOSE =

REOUIRED SAFETY FACTOR = 1

.04MANNINGS 'N' =

DEPTH MANNINGS VELOCITY FRICTION 050 SAFETY.

(FT) N (FPS) (DEGREES) (IN) FACTOR
________________________________________

3.050 0.040 12.137 41.003 12.3CS 1.DC

:

,8~

.

. *

.

,
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BEG 3NNING DITCH ELEVATION INPUT AS .125 (SLOPE IF < 1.0) q[ {
'

' DISCHARGE INPUT AS 739 CFS pgM h//y
DITCH SHAPES INCLUDE THE FOLLOWING:

1. VEE g3 [g g
2. TRAPEZOIDAL
3. RECTANGULAR
4. CIRCULAR
5. PARABOLIC

ENTER THE APPROPRIATE SHAPE NUMBER 2

BOTTOM WIDTH OR DIAMETER INPUT AS 45'

LEFT SIDE SLOPE (-1)-INPUT AS -5

RIGHT SIDE SLOPE (-1) INPUT AS .5

VALUE OF 'N' INPUT AS .043

DITCH CALCULATIONS
-_________________

S= 0.1250 FT/FT

Sc= 0.0232 FT/FT

V= 12.5272 fps
Ve= 7.195S5 fps

D= 1.16112 FT
De= 1.88668 FT

A= 58.9915 50 FT
Ac= 102.696 ,50 FT

P= 56.8412.FT
Pe= 64.2404 FT

-

Q= 739 cfs
L= 0 ft.
n= .043
Tt= 0 min

TRAPE2OIDAL CHANNEL

45 FTB =

Lt 55= 5 si
Rt 55= 5 si

DO YOU WISH TO DO ANOTHER PROBLEM (Y/N) N
. _ , - _. . . , - -
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$ g) |$RIFRAP/ BAS*

i
.

****** HORIZONTAL FLOW ADJACENT TO A SIDE' SLOFE ******

,

t s**
,

DURANGO ,

SOUTH GULLY EROSION FROTECTION

.125BED SLOPE =

= 5 TO 1 'SIDE SLOPE
1.16DEPTH OF FLOW = .

2.7i ROCK 5:ECIFIC GRAVITY =

42ROCK ANGLE OF REPOSE =

REQUIRED SAFETY FACTOR = 1

.043MANNINGS 'N' =

DEPTH MANNINGS VELOCITY FRICTION D5D SAFETY

(FT) N (FPS) (DEGREES) (IN) FACTOR
-

_____ ___________________________ ________

1.160 0.043 13.525 42.00C 24.199 1.00

i
'

,

L .

,

\
'

e

' -

t

I

!

i

t

L

f
,

1
- - -~- -- ., - _ - . . _ - . - - _ . , _ . . _ _ _ _ _ _ _ _
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'RI,PRAP/ BAS g ,g jp
.

.

****** FLOW OVER A PLAIN SLOPING BED ******
.

.-

DURANGO

SOUTH GULLY EROSION PROTECTION

8 TO 1SIDE SLOPE =

FLOW RATE = 14.55 CFS/ FEET
2.7ROCK SPECIFIC GRAVITY =.

42ROCK ANGLE OF REPOSE =

REOUIRED SAFETY FACTOR = 1
-

.043MANNINGS 'N' =

.

DEPTH MANNINGS VELOCITY FRICTION DSD SAFETY

(FT) N (FPS) (DEGREES) (IN) FACTOR
......- ----------------------------------

.109 0.043 13.123 42.000 24.044 1.00
*

--- - - - -
~'

- - - - . . . _ . .

c/c k//n/tre
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$f ch 18RIPRAP / BAS'

i
.

****** FLOU OVER A PLAIN SLOFING BED ******

$0dk WOh &
.

-

DURANGO

M GULLY EROSION PROTECTION

6 TO 1SIDE SLOPE =

3.04 CFS/ FEETFLC'J RATE . =

ROCf - SPECIF IC GRA'It TY "' = 2.7
'

= 4DROCK ANGLE OF REPOSE ~ '

REOUIRED SAFETY FACTOR = 1

.039MANNINGS 'N' =

DEPTH MANNINGS VELOCITY FRICTION 050 SAFETY

(FT) N '(FPS) (DEGREES) (IN) FACTOR
___________________________________

D.375 0.C39- 8.109 40.000 11.719 1.00_____

.
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a

e

a
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B
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I-' RIPRA2/ BAS /j /jg.
,

f
'

****** FLOW OVER A PLAIN SLOPING BED ******
:
1.
1

! .-
i
.

,

a

t
!
t.
!
i
i SIDE SLOPE = 6 TO 1
1 FLOW RATE 2.3 CFS/ FEET.=

! ROCK SPECIFIC GRAVITY 2.7=

ROCK ANGLE OF REPOSE 40=

REOUIRED SAFETY FACTOR = 1

MANNINGS 'N' .039-=

DEPTH MANNINGS- VELOCITY FRICTION D50 SAFETY
(FT) N (FPS) (DEGREES) (IN) FACTOR
----- -------- -------- ________ _____ ______

D.317 0.039 7.253- 40.000 9.913 1.00.
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,

fBEGINNINGDITCHELEVATIONINPUTAS | 3, 6f'/$.1 -(SLOPE IF < 1.0)
'2 DISCHARGE INPUT AS 807' CFS
.I
-} DITCH SHAPES INCLUDE THE FOLLOUING:.

!j 1. VEE
2. TRAPEZOIDAL 'j

. 3. RECTANGULAR
j. 4. CIRCULAR
3 5. PARABOLIC

- s

$ ENTER THE APPROPRIATE SHAPE NUMBER 2
$

BOTTOM UIDTH OR DIAMETER INPUT AS 50-i

) LEFT SIDE SLOPE (-1) INPUT AS 16.25 .

i
. ) RIGHT SIDE SLOPE (-1) INPUT AS 16.25 .

I

fVALUEOF 'N' INPUT-AS .043
:

: f

DITCH CALCULATIONS
__________________

5= 0.1000 FT/FT 5

Sc= 0.0252 FT/FT

V= 10.2116 fps
Ven 6.29642 fps

D= 1.15043 FT,

, Den 1.66375 FT

'

A= 79.0281 50 FT
Ac= 128.16S 50 FT

hen 070k$34kT

Q= 807 cfs
La D. ft

,

n= .043
.

!

c e

Tt= ~ D min

TRAPEZOI.DAL CHANNEL
4

$0 FTB =

! Lt 55= 16.25 il
Rt SS= 16.25 il

DO YOU UISH TO DO ANOTHER PROBLEM (Y/N) N

_ _. . . . . , . _ . . . . __ _ _ _ - _ _ . _ . . _ . _ _ _ . . _ _ _ _ _ , _ _ _ . _ . _ - _ . - _ . . . , _ _ _ _ . _ - . - - . _ _ . _ _ _ _ _ _ _ . _ _ _ .-
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! RIPRAP / BAS '

_l
~

****** HORIZONTAL FLOW ADJACENT TO A SICE SLOPE ******
_

-
,

.

_

_

DURANGC _

NORTH GULLY EROSION PROTECTION- .

.

.1 .BED SLOPE =

16.25 TO 1
.SIDE SLOPE =

1.15DEPTH OF FLOW =
,

2.7 .ROCK SPECIFIC GRAVITY =

41 _ ,ROCK ANGLE O~ REPOSE =

REQUIRED SAFETY FACTOR =. 1
.043 -

MANNINGS 'N' =

> ,

1

DEPTH - MANNINGS VELOCITY FRICTION DSD SAFETY .

'

(FT) N (FPS) (DEGREES) (IN) FACTOR
'

;
_____ ________ ________ ________ _____ ______

i1.150 0.043 12.028 41.000 17.252 1.00
,

l

'
f

4-.+.

;
'

|

1

;

, .

p!

| | li| |
.-

.



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

g JACOBS ENG@EERNG-

I _6 & 4 i$
'

oave sumance ssert wo.'

JOB NO.BY CMKDe

'

l' I J |

3 s 3 In
+ e e

%s.y a4's

o 'Y N- , .

4 iT Av4
ii

_ I / M' 'jr%-
- , ,

2LTs i i

(! (s* b -| [f $ px
,$ b E 4_ ! 7 k ~

- -u ! I f .

-
,

- , . .a r .'. '

t"I, - /!
''rp i

.

& S O / Ii ! j 1, | i

, lfi l'
I/ 4'

n

/ * ? l J/
'

/ '.o I l'

/ al :
.c

- a /,
-.

i

M 'l
* N I

t 9o ,

e u_
< ua 4 j yn

o N - .
' ) i

tt
'

li'i

!\ I*
g.-

..

! \h!\
\ A Yi.

\ I il.

4 s \i
~

\\ m

\ P Al '

,-

?, 6 4 % V\ i
., .

N -| g' \g \
,e ix V,,
-

h bA

Pe .J .i \"-

t k \^

b*
s--
os

|*
' ,

k%

h !
.. .a

,

ro ... m
.



'.2.MG:.:i = .ua O '1'=''''~'~~ w .msw -_a _= - __ -
4
,

BEGINNING DITCH ELEVATION' INPUT AS .08 (SLOPE IF < 1.0)
Ih 0 !

DISCHARGE INPUT AS 984 CFS i
a

DITCH SHAPES INCLUDE THE FOLLOWING:~

1. VEE
2. TRAPEZOIDAL :
3. RECTANGULAR
4. CIRCULAR
5. PARABOLIC

ENTER THE APPROPRIATE SHAPE NUMBER
2

BOTTOM WIDTH OR DIAMETER INPUT AS
80

LEFT SIDE SLOPE (-1) INPUT AS 8.5

RIGHT SIDE SLOPE (-1) INPUT AS 8.5
.

VALUE OF 'N' INPUT AS .043

,

DITCH CALCULATIONS
__________________

S= 0.0800 FT/FT
Sc= 0.0243 FT/FT

V= 9.83572 fps

Ve= 6.66848 fps

D= 1.11779 FT

. De= 1.57944 FT

A= 100.043 50 FT
Ac= 147.56 50 FT

P= 99.1335 FT
Pe= 107.036 FT

0= 984 cfs

L= 0 ft i

n= .D43
.-

.

:

'

Tt= 0 min
;
.

I TRAPEZOIDAL CHANNEL
!

,

( B = 80 FT
I Lt 55= 8.5 s1
I Rt 55= 8.5 si

, ;

|
c

i

'.
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RIFRAP/ BAS
*
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****** HORIZONTAL FLOW ADJACENT TO A SIDE SLOPE ******

,

DURANGO

NORTH GULLY EROSION PROTECTION

.06=
BED SLOPE

8.5 TO 1 .=SIDE SLOPE 1.12 .

DEPTH OF FLOW
=

2.7ROCK SPECIFIC GRAVITY =

=- 41ROCK ANGLE OF REPOSE
REQUIRED SAFETY FACTOR = 1

.043=
MANNINGS 'N'

DEPTH MANNINGS VELOCITY FRICTION D50 SAFETY

(FT) N (FFS) (DEGREES) (IN) FACTOR
___________________

1.120 0.043 10.570 41.000 13.573 1.CC_____________________
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The curve M55N 4bk is as folkws z & A3 |:v: . . . : : p. .

Th. .% O .

.. - u.

k'b ' .i,^. QId CURVEFIT/ BAS
:t; .

O
Y.I i" ; . ' 5 VALUES WITH OUTPUT CODE = 1

..

sg ., -
2 (.[ .. > O X( 1 ),Y( 1) 60 , 100=

45 , 95*. X( 2 ),Y( 2)' ' ' ' =

' '
..m

30 , 89 4X( 3 ),Y( 3) =

O X( 4 ),Y( 4 ) ;,. . , .
15 , 74 -="I

~

5 , 45X( 5 ),Y( 5), ~ -' . Q., '

=-

*

LEA 5T-EQUARES CURVEFIT^

;v : ...........................................
. . ,.

O CURVE TYPE INDEX - A B

MMMMMMMMMM MMMMM MMM WMM,

,,

' $ 1. Y=A+(B*X) 0.8249 52.4797 0.9071r-

2. Y=A*EXP(B*X) 0.7483 52.3859 0.0127
3. Y=A*(XMMB) 0.9603 28.4971 0.3207

- ,

O 4. Y=A+(B/X) 0.9595 99.8576 -284.1280*

y' 5. Y=1/(A+B*X) 0.6715 0.0193 -0.0002,

4 6. Y=X/(A*X+B) 0.9998 0.0089 0,0686-
.

6
.

I

' SI TABLE FOR CURVE NUMBER 6

6. Y=X/(AMX+B) IS A HYPERBOLIC FUNCTION
iI A= 8.91491E-03 B= .0685532

.i' $
X-ACTUAL Y-ACTUAL V-CALCULATED RELATIVE ERROR..

.~<k t
- -

-

"5 5 .45 44.1978 .0178259'

- 1 15 74 74.1558 -2.10561E-03
O 30 89 89.2856 -3.20915E-03

'

45 95 95.8009 -8.43096E-03,

~ 60 100 99.4287 5.7132E-03

TABLE.FOR CURVE NUMBER 0
.

~-
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.' RIPRAP / BAS.

.

****** FLOW OVER A PLAIN SLOPING BED ******

.,

.

33.33 TO 1SIDE SLOPE =

1.05 CFS/ FEETFLOW RATE =

2.65ROCK SPECIFIC GRAVITY = .

35ROCK ANGLE OF REPOSE
.=

REQUIRED SAFETY FACTOR = 1

.03MANNINGS 'N' =

DEPTH MANNINGS VELOCITY FRICTION D50 SA~ETY

(FT) N (FPS) (DEGREES) (IN) FACTOR
___________________________________

0.283 0.030 3.709 35.000 1.356 1.00_____

.

I

-

.

6

Y

...

N o se ep .. .e = wee, e e4e m .e** es em+e e " '** * * *
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.I RIPRAP / BAS {O N-

.

****** FLOW OVER A PLAIN. SLOPING BED ******

:

.

33.33 TO 1SIDE SLOPE =

.96 CFS/ FEETFLOW RATE =

2.65 .ROCK SPECIFIC GRAVITY =

35ROCK ANGLE OF REPOSE -=
.

REQUIRED SAFETY FACTOR = 1

.03MANNINGS 'N' =

DEATH MANNINGS VELOCITY FRICTION D50 SAFETY

(FT) N (FPS) (DEGREES) (IN) FACTOR
----- -------- -------- -------- _-_-- ----__

0.268 0.030 3.578 35.000 1.285 1.0D

M
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RIPRAP / BAS
.

>

****** FLOW OVER A PLAIN SLOPING BED ******
,

foch(no m W d,. \hd O#
S\ ?L'

5 TO 1SIDE SLOPE = .

.94 CFS/ FEET'i FLOW RATE ='

2.65ROCK SPECIFIC GRAVITY = .

= 40ROCK ANGLE OF REPOSE
REQUIRED SAFETY FACTOR = 1

.038MANNINGS 'N' =

DEPTH MANNINGS VELOCITY FRICTION 050 SAFETY

(FT) N (FPS) (DEGREES) (IN) FACTOR
_--_-_---__-------- ----------------

; .-----
' O.173 0.038 5.440 40.000 7.069 1.00
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13 9
c00000 FLOW OVER A PLAIN SLOPING BED ununuu

.

.

.

.

,

o

5 TO 1SIDE SLOPE =

.62 CFS/ FEETFLOW RATE =

2.65ROCK SPECIFIC GRAVITY =

40 -

ROCK ANGLE-0F REPOSE =

REQUIRED SAFETY FACTOR = 1 ,

.038MANNINGS 'N' = .

_..

DEPTH MANNINGS VELOCITY FRICTION D50 SAFETY

(FT) N (FPS) (DEGREES) (IN) FACTOR
-----------------------------------

0.135 0.D38 4.606 40.000 5.507 1'.00-----
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RIPRAP / BAS 3 .

'

****** FLOW OVER A PLAIN SLOPING BED ******

Ngm p $$UM ih) ,}2
:

8.5 TO 1=SIDE SLOPE
6.38 CFS/ FEET ~=

FLOW RATE
2.7ROCK SPECIFIC GRAVITY =

'

= 41ROCK ANGLE OF REPOSE
REQUIRED SAFETY FACTOR = 1

.04MANNINGS 'N' =

DEPTH MANNING 5 VELOCITY FRICTION D50 SAFETY

(FT) N (FPS) (DEGREES) (IN) FACTOR
___________________________

D.659 0.040 9.67S 41.000 13.389 1.00_____________
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n/aRZPRAP/ BAS'

.

****** FLOW OVER A PLAIN SLOPING BED ******

(Unib n

* /3 intb (Ot.((.
Q $h um t -

8.5 TO 1
$1DE SLOPE

=

6.17 CFS/ FEET -=
FLOW RATE

2.7 .

ROCK SPECIFIC GRAVITY
, =

= 41 -

ROCK ANGLE OF REPOSE
REQUIRED SAFETY FACTOR = 1

.04=
MANNINGS 'N'

'.

DEPTH MANNINGS VELOCITY FRICTION D50 SAFETY

(FT) N (FPS) (DEGREES) (IN) FACTOR
--------------------------- *

D.646 0.040 9.549 41.000 13.123 1.00------------_
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RIPRAP / BAS.

;2 ) [ 24 3 i
~ '

****** FLOW OVER A PLAIN SLOPING BED ******
!

-
>

.

6 TO 1SIDE SLOPE =

1.05 CFS/ FEE.T-FLOW RATE =

2.7ROCK SPECIFIC GRAVITY =

40. ROCK ANGLE OF' REPOSE =
'

REQUIRED SAFETY FACTOR = 1

.038MANNINGS 'N' =

DEPTH MANNINGS VELOCITY FRICTION D50 SAFETY
(FT) N (FPS) (DEGREES) (IN) FACTOR
_____ ________ ________ ________ _____ ______

D.195 0.038 5.384 40.000 6.097 1.00
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1

T- .

.? RIPRAP / BAS
'_j s

1 ej ])h ****** FLOW OVER A PLAIN SLOPING BED ******
!
i
i *

i
l -

t

.

SIDE SLOPE 6 TO 1= -

FLOW RATE 1.37 CFS/ FEET.=

ROCK SPECIFIC GRAVITY 2.7= .

ROCK' ANGLE OF REPOSE 40 '=

REOUIRED SAFETY FACTOR = 1

MANNINGS 'N' .039=

,

DEPTH MANNINGS VELOCITY FRICTION D50 SAFETY
(FT) N (FPS) (DEGREES) (IN) FACTOR
----- -------- --_----- -------- ---__ -___--

D.232 0.039 5.895 40.000 7.264 1.00 {
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RIPRAP / BAS 73[g.

****** FLOW OVER A PLAIN SLOPING BED ******

.,

.

! SIDE' SLOPE = 8 TO 1 -'
FLOW RATE 2.99 CFS/ FEET.=

'

ROCK SPECIFIC GRAVITY 2.7=
-

ROCK ANGLE OF REPOSE 40=

REQUIRED SAFETY FACTOR = 1
MANNINGS 'N' .038=

DEPTH MANNINGS VELOCITY FRICTION C53 SAFETY(FT) N (FPS) (DEGREES) (IN) FACTOR----- -------- -------- -------- -----0.395 0.038 7.506 40.000 8.742 1.00

------
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RIPRAP / BAS g:.-

23/ 4 l'
-

-

****** FLOW OVER A PLAIN SLOPING BED ****** ::*

S
t

5

--
.

I
i

i 8.5 TO 1SIDE SLOPE =

6.68 CFS/ FEET -! FLOW RATE =

2.7ROCK SPECIFIC GRAVITY' =

ROCK ANGLE OF REPOSE 41 -=

REQUIRED SAFETY FACTOR = 1
~

.04MANNINGS #N' =

.

DEPTH MANNINGS VELOCITY FRICTION 050 SAFETY
(FT) N (FPS) (DEGREES) (IN) FACTOR

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

-.678D D. 3 9.857 41'.000 13.764 1.00
t
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'

RIPRAP / BAS

******* FLOW OVER.A PLAIN SLOPING BED ******

.

5 TO 1SIDE SLOPE =

.79 CFS/ FEET '

FLOW RATE =

2.7 -ROCK SPECIFIC GRAVITY =

40ROCK ANGLE OF REPOSE -=

REQUIRED SAFETY FACTOR = 1

.038MANNINGS 'N' =

DEPTH
'

MANNINGS VELOCITY FRICTION '050 SAFETY
(FT) N (FPS)' (DEGREES) (IN) FACTOR .

_____ ________ ________ ________ _____ ______

0.156 0.038 5.075 40.000 6.181 1.00
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coonan FLOW OVER A PLAIN. SLOPING BED unnoco.

.

..

[ SIDE SLOPE '

= 5 TO 1
FLOW RATE 1.03 CFS/ FEET=

ROCK SPECIFIC GRAVITY 2.7=

' ROCK ANGLE OF REPOSE 40=
.

REQUIRED SAFETY FACTOR = 1
MANNINGS 'N' .039

'=
.

.

DEPTH MANNINGS VELOCITY FRICTION D50 SAFETY(FT) N (FPS) (DEGREES) (IN) FACTOR i
.

----- -------- -------- -------- ----- ------
'

O.185- 0.039 5.555 '40.000 '- 7:361 - - --1200 I
~~
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'

29[hRfPRAP/ BAS '
.

****** FLOW OVER A PLAIN SLOPING BED ******
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]
';

1

.

i
!

SIDE SLOPE = 7 TO 1 .

FLOW RATE 2.26 CF5/ FEET=

ROCK SPECIFIC GRAVITY 2.7
.

=
; ROCK ANGLE OF REPOSE

.

40=

REOUIRED SAFETY FACTOR = 1
MANNING 5 'N' .038=

.

DEPTH MANNING 5 VELOCITY FRICTION D50 SAFETY(FT) N (FPS) (DEGREES) (IN) FACTOR----- -------- -------- -------- -----

0.325 0.038 7.009- 40.000 8.367 -1.00
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1. , RIPRAP / BAS
,

>

****** FLOW OVER A PLAIN SLOPING BED ****** 31 ' /' t)*

i
!
L

:

) .
* ~~

I '

DURANGOi -

:-
'

_. - !

: 3
s

f. . SIDE SLOPE
.

6 TO 1=
2

1- _ FLOW RATE- 1.11 CFS/ FEET=

{ ROCK SPECIFIC GRAVITY4

2.7=

i ROCK ANGLE OF REPOSE 41=

REQUIRED SAFETY FACTOR = 1
' ~

.

MANNINGS 'N' .039=

;

E DEPTH MANNINGS VELOCITY FRICTION 050 SAFETY' (FT) N (FPS) (DEGREES) (IN) FACTOR$ _____ ________ ________ ________ _____ ______

D.205 0.039 5.419 41.000 6.348 1.00
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_

I ^31 /****** FLOW OVER A PLAIN SLOPING BED *******

4
.

s

!
1 :
-?

DURANGO -
.

t

i
1, . t . * - *: .._.w
.:

. ..i._.

$
' SIDE SLOPE 6 TO 1=

FLOW RATE 1.22 CFS/ FEET=
,

; ROCK SPECIFIC GRAVITY 2.7=
'

ROCK ANGLE OF REPOSE 39=
,

REQUIRED SAFETY FACTOR = 1
-

MANNINGS 'N' .036=

DEPTH MANNINGS VELOCITY FRICTION D50 SACETY
(FT) N (FPS) (DEGREES) (IN)~ FACTOR
_____ ________ ________ ________ _____ ______

D.207 0.036 5.905 39.000 6'.517 1.00
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RIPRAP / BAS ,p.

.

****** FLOU OVER A PLAIN SLO:ING BED ******

.

.

DURANGO.

NORTH. GULLY EROSION PROTECTION
2

9.5 TO 1SIDE SLOPE =

1.93 CFS/ FEET-FLOU RATE =

ROCK SPECIFIC GRAVITY 2.7=
4

39ROCK ANGLE OF REPOSE = .

REQUIRED SAFETY FACTOR = 1

.038MANNINGS 'N' =

,

DEPTH MANNINGS VELOCITY ' FRICTION D50 SA*ETYi

(FT) N (FPS) (DEGREES) (IN) FACTOR
_____ ________ ________ ________ _____ ______

O.323 0.038 5.983 39.000 5.818 1.00'
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i }.'.", 4connun FLOW OVER A PLAIN SLOPING BED ******,
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DURANGO

*

NORTH GULLY EROSION PROTECTION

SIDE SLOPE 9.5 TO 1-=

FLOW RATE 1.73 CFS/ FEET=

ROCK SPECIFIC GRAVITY ~ 2.7=

ROCK ANGLE OF REPOSE 38
.

=

REQUIRED SAFETY FACTOR = 1

-

MANNINGS 'N' .036=

DEPTH MANNINGS VELOCITY FRICTION D50 SAFETY(FT) N (FPS) (CEGREES) (IN) FACTOR
'

----- -------- -------- --------D.292 0.036' 5.916 38.000 5.303 1.00
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ADVANCED SYSTEMS DIVISION. ALBUGUERGUE OPERATIONS,
,

TO: RRager
.

FROM: PDarr

DATE : May 8, 1985

SUBJECT: Durable Rock Source - Durango

On Thursday, May 2,1985, I was in Durango, Colorado for the purpose of
locating areas that could be used as a source for large diameter, durable
rock.

I met with Ron Pettigrew of Burnett Construction, a large general
contractor in Durango, to discuss the availability of large diameter,
durable rock sources in the Durango area. Ron tells me that Burnett
Construction and Animas Aggregate (a local sand and gravel operator) have
gravel pits in the Animas River Valley, north of Durango, that yield this
type material (8 in. to 20 in. diameter). The locations of these gravel
pits are in a 4.5 mile stretch along the Animas River, north of Durango,
between the Trimble Bridge and Bakers Bridge (Figure 1).

Apparently, past fluvial con'ditions have occurred upstream of the present
Trimble Bridge that created an area along the ancient Animas River that
acted as a distilling basin where large diameter rock dropped out 'of the
flow regime of the river. Thirty feet or more of sandy gravel to bouldery
alluvium is present in this 4.5 mile stretch of river. According to Ron,
pilings driven for a bridge in this area went down to 70 feet and still did
not encounter bedrock.

The composition of .this alluvium appears to be quartzites, granites with
some limestones, sandstones and siltstone. All but the last two rock types
would be durable enough for use as riprap.

The probability of . finding the required quantity of oversized material in a
pit opened up to provide all the required gravel products (especially
8+in. material) for the engineering design is not likely.

Other potential areas for oversized rock are to be found south of Durango,
on Florida Mesa, along the east side of the Animas River (Figure 2).
Several gravel . pits are located on this mesa which show large, 8+in.
diameter, material in the sidewalls of the excavated pits.

PD/11

cc: KAgogino
GParker

JACOBS WESTON TEAM
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'i < MORRISON-KNUDSEN ENGINEERS,INC.
A WOmmlSON KNUDSEN COMPANY

UMTRA PROJECT 4005-0UR-L-01 -00367-00
1eo HOWARD ST. SAN FRANCISCO. CA 94105

9 September 1985

Gary Parker
Jacobs Engineering Group, Inc.
Advanced Systems Division
5301 Central Avenue, N.E., Suite 1700
Albuquerque, NM 87108

Dear Hr. Parker:

Enclosed is a copy of the "Durango Riprap Source Investigation Report," MKE
Document No. 4005-DUR-I-01-00278-00, which you and Fred Feliz discussed
earlier.

Should you have any questions before Fred returns froa vacation on 16
September, please feel free to contact me.

Very truly yours,

c$ -
-

Edward C. Tom
Task Engineer

ECT:tmd

Enclosure

cc w/ enclosure: J. G. Oldham

|
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o MORRISON.KN,UDSEN ENGINEERS,INC.v-
' ''

AGCOAMON-RNDOSEMC0es matY

" UMTRA PROJECT-

INTER-OFFICE CORRESPONDENCE

TO: T. R. Wathen DATE: 5 August 1985

DOC. NO. 4005-DUR-I-01-00278-00
LOCATION: San Francisco FROM: F. C. Kintzer

SUBJECT: UMTRA PROJECT - DUR LOCATION: San Francisco
Trip Report, Riprap /, f/
Source Investigation d l ')%

tv

From 23 July through 26 July 1985, I was in Durango' for the purpose of
locating and confirming sources of riprap and gravel material for erosion
control .

The various agencies and people listed in Table I were contacted, not in the
order listed. Particularly informative individuals were Wayne Dunn, Animas
Ranger District; Bill Ehler, U.S.B.R.; and Ron Pettigrew, Burnett Construction
Co. Numerous gravel pits and potential quarry locaticns were inspected as

-

described briefly in Table 2. Pertinent laboratory test results obtained from
the U.S.B.R., Colorado D.O.N., and two aggregate companies are sumarized in
Table 3 and compiled in Appendix II.

Three bucket samples consisting of 12-inch to 3-inch sized rock blocks were
collected for laboratory testing:

Sample 1: Dark gneissic quartz diorite from Chris Park Campground area,
see Map 1, Apppendix I.'

Sample 2: Lightly to moderately cemented sandstone from Bodo Canyon, see
Map 2.
w -

Sample 3: Moderately cemented sandstone from Wildcat Canyon, see Map 3.

Of these only Sample 1 is expected to meet durability criteria established for
the Canonsburg UMTRA site (Reference Document No. 3093-CAN-K-01-01365-01).
Samples were not collected at the other sites listed in Table 2 for one or
more of the following reasons: the site had been ruled out for quarrying for
political reasons (10. Vallecito), permission to trespass was not readily:

obtainable (5. Rockwood-Shalona and 9. La Plata Canyon), or haul distance or
road conditions appeared to be prohibitive (8. Lime Creek and 11. Barlow
Creek). -

Summary of Findings

1. The light colored sandstones that are exposed on Smelter Mountain, all
along the Animas Valley near Durango, and in Wildcat Canyon are unlikely

i to meet durability criteria. E
$r 'a.

I

EBE320
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IOC to T. R. Wathen 4005-DUR-I-01 -00278-00
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Subject: UMTRA PROJECT - DUR 5 August 1985
Trip Report, Riprap Page 2

'

Source Investigation

2. The gravels'and cobbles dredged from local pits on the Animas River are
sufficiently durable. The quantities available are more than sufficient

1

to provide the approximate 155,000 c.y. of coarse gravel required 1

according to the Draft RAP, Appendix 8.
/

3. Existing aggregate pits do not recover enough riprap sized boulders to
'

supply the estimated 27,000 c.y. of mean 6- to 8-inch and 15- to 17-inch
material required. The combined resources of all available producers
appear to be insufficient to supply this quantity.

.|4. Numerous sources of durable rock exist in the area. However, each of the j
sites identified in Table 2 presents some non-technical obstacle tre

i

quarry development. 1

5. La Plata Canyon is particularly attractive because suitable rock is
abundant, the haul distance and conditions are favorable, and the route
is sparsely populated and away from resorts and developments. However,
Forest Service personnel foresee opposition from local private property ,

'

owners.

6. Areas to the north of the Animas Valley such as Rockwood and Chris Park
contain excellent rock, but public sentiment is likely to be against
quarry development and cooperative property owners have not yet been
identified.

7. Vallecito and Barlow Creek appear to be unfeasible.

8. Lime Creek may be unfeasible because of rough forest road access but the
rock is excellent for riprap. Excavation of talus slopes would be
difficult.

_

Recomendations '
,

l

1. Both Burnett Construction Co. and Animas Aggregates, Inc. dredge pits are l

recomended as sources of durable coarse gravel and cobbles. Dry land |pits are not recorsnended. !

|
2. Rock of suitable quality for quarrying is present on private property and '

on U.S. Forest Service land in La Plata Canyon and just north of the
Animas River Valley near Rockwood. Government officials should be4

contacted regarding nuarry permitting possibilities. Cooperative
landowners should be sought.

3. The cost and construction feasibility of improving the road access to the
Lime Canyon site should be studied.

.

-2- 4005-DUR-I-01-00278-00
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Subject: UMTRA PROJECT - DUR 5 August 1985 |
Trip Report. Riprap Page 3 '

Source Investigation
|,

|
*

4. Pending confirmation with laboratory tests, it is thought that the local a
light brown sandstones will not be recommended for use as riprap. '

5. When candidate hard rock quarry sites are identified, samples should be |taken according to ASTM D75 and the following minimum suite of tests jshould be perfomed: <

o Specific gravity and absorption - ASTM C127 '
,

o Los Angeles Abrasion - ASTM C131 ~

l

o Sodium Sulfate Soundness - ASTM C88

o Petrographic Examination - ASTM C295
,

6. Freeze / thaw testing according to AASHTO Test 103 shall be used as an |
auxiliary test. It is thought to be a good guide to weathering I

particularly at high altitude, but data for establishing project
standards and comparing test results have not been assembled.

WL E}' |hh/2. g| 7
F. C. Kintzer

FCK:FJF:kfb
,

,

Attachments

*

:

1

* .
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Table 1- - '

LIST OF CONTACTS

1. Agency: U.S. Bureau of Reclamation
' Upper Colorado Region

Names: Jerry Robins and Bill Ehler, Geologists
Don Moomaw, Environmentalist

Address: 635 2nd Avenue Durango

Telephone: (303) 247-0247

Notes: Obtained local geologic information and potential
quarry rock test data that had been assembled in late
50's for feasibility stu@ of Animas-La Plata
Project. Interest in this project is renewed and one
feature, the Ridges Basin Reservoir, would be located
in a drainage just to the south of Bodo Canyon. Also
discussed the Dolores Project, McPhee Dam, and
availability of quarry sties.

1

2. Agency: U.S. Forest Service
, San Juan National Forest

Names: Wayne Dunn,- Animas Ranger District, Durango
Dick Hepler, Geologist for all districts
Dick Bell, Bayfield Ranger District, Bayfield

Address: Federal Building, Camino Del Rio, Durango
I

Notes: Discussed sources of durable riprap in the region.
They concurred that the political / environmental
climate today would make it difficult to quarry.
Timber sales have been stopped by public outcry. All
of the good hard rock quarry opportunities are on
Forest Service land and tied up or restricted by
private property. In La Plata Canyon land ownership
and boundaries are contested among U.S. Forest;

Service, wealthy private owners, and hostile miners.
.

At Lime Creek talus rock is available and being sold
for $10/ ton although there are few takers because of
difficult haul road. See notes on Table 2 and Map 4
Appendix I. Rule out Vallecito area for quarry
sites. Relay Creek in the same area also has
available talus rock but it is softer sandstone.
Discussed Barlow Creek quarry used for Dolores
Project,100 miles away. They suggested contacting
Bob Kershaw, B.L.M., Durango but he was out for the
week. Ted Lemay is the head forester of the
district. He is the person to contact regarding
pemission to quarry or improve Forest Service roads.

-1- 4005-DUR-I-01-00278-00
1

---. . - ~ . - - . - - - - - - ._,-.,-,_.__ _._ _ _ . _ ..-- ---..__.-.-----_---_.,.m- - - - - , - - .



. . .
. .

. . .
.

'

3. Agency: Colorado Dept. of Highways-

Name: Walt Walker Head of Materials Lab
!Location: 6th Street Durango

Telephone: '(303) 259-1241

Notes: For riprap Colorado D.O.H. only specifies S.G. greater
,

'

than 2.25. No riprap test records are available. I

River bank riprap along the Animas River in town was
quarried from Bodo Canyon near sample location #2 in
1976. The S.G. was reportedly greater than 2.35.

|Obtained test data for concrete aggregate from various
pits used on D.O.H. pavement jobs. |

;
i

4. Company: Burnett Construction Co. ;

l
NFs: Ron Pettigrew

|
Address: 999 E. 6th Street, Durango

Telephone: (303) 247-2172 i

Notes: Toured Burnett's various gravel pits both river
dredging and dry land, and discussed production.

5. Company: Animas Aggregates. Inc.

Name: Jack Williams

j Location: Hwy. 550,11 miles north of Durango

Telephone: (303) 247-2707

Notes: Visited river dredge pit and plant, and discussed
production.

6. Company: C4J Gravel Products

Name: Manager's name unknown

Location: Hwy.160 east of Hwy. 550 intersection, 5 miles south
of Durango

Telephone: (303) 385-4112

Notes: Visited dry land pit, observed small scale
production. Discussed with manager by phone.

-2- 4005-DUR-I-01 -00278-00

..... .....

--- - ,no---+--++- ,-w,,--,4.--,,.- -ea.,g , 4 ------ww--m,-------------,-----m.,,,-w,,m,- e,,n,,-- 0 we ww-,- ww-----~wvr-, , - - - - - - - .- -



- ._ - _ , _ _

. ..
. .

.-
-.

.

7. Company: TACd -

Name: Paul Darr, Geologist

Location: Albuquerque

Telephone: ' (505) 846-4030

Notes: Phone contact, discussed local geology, origin of
gravels in river valley and mesa sites, probable
durability of local sandstone, and possible contacts
at U.S.B.R. and Colorado D.0.H.

8. Agency: U.S. Bureau of Land Management

Name: Bob Kershaw

Location: Durango

Telephone: (303) 247-4082

Notes: Contacted by phone, will send copies of maps ' showing
B.L.M. properties and mineral rights in Durango area.

,

4
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' ' - Table 2.-

NOTES ON POTENTIAL RIPRAP SOURCES

1. Name: , Bar-D and Knupple Pits

Operator: Burnett Construction Co.

Rock Type: Various hard rocks including quartzite, gneiss, and
. granite.

Comments: These two river dredge pits produce high quality
well-rounded cobbles for aggregate plus an estimated
5% material larger than 15-inches and 201 larger than
8-inches. Apparently capable of large volume
production, but short supply of riprap sized bulders.
Sand is dredged at Trimble Lane plant and utility
gravel is excavated at dry land pits.

2. Name: Animas Pit #1
:

Operator: Animas Aggregates Inc.
.

Rock Type: Various hard rocks including quartzite, gneiss, and
granite. ~

Comments: River dredge pit near the above pits and essentially
the same proudct. Total annual production has been
about 100,000 cu. yd. Shcrt supply of riprap sized
boulders.

1

1i

-

!

l
|

|

i

4
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3. Name: Dry Land Pits |- ' -

)Operators: Various and some abandoned |

Rock Type: Various hard rocks as above plus additional
! admixture of weak to very weak sandstones,

siltstones, and conglomerates. j
'

|
Comments: Not recomended for project because of small

,

production capability and presence of weak |

rock types. Weak rocks do not generally i

influence the available lab test results !

because aggregate samples are crushed and
washed before testing. :

4. Area: Chris Park Campground
,

'
Ownership: U.S. Forest Service adjacent to Tamarroni

Resort.

Rock Type: Dark gneissic quartz diorite
|Test Sample: #1

Comments: Excellent rock similar to last item in Table
3. Permit to quarry unlikely because of
proximity to private resort and campground.
See Map 1. Appendix I.

Haul Distance: 25 miles
,

4

Quantity of Rock: Sufficient+

5. Area: Rockwood - Shalona Lake

Ownership: Various private parties, several high-priced
development tracts, railroad right-of-way.

Rock Type: Various hard rocks including pink
coarse-grained granite, limestone, and others.

Comments: Excellent rock , several were tested by
U.S.B.R. (see Table 3). In addition brown
sandstone of apparently durable quality
outcrops all along the west side of County
Road 250 and the railroad (see Map 1. Appendix
I) but it will not be suitable as riprap
because fractures are closely spaced
throughout the formation.

!

Haul Distance: 21 milesi

Quantity: Probably sufficient

-2- 4005-DUR-I-01-00278-00
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; 6. Area: Bodo Canyon, above raffinate ponds |

'IOwnership: Hecla
,

Rock Type: Sandstone, moderately cemented

Test Sample: #2
|

Comments: Rock is not very dense or durable. Colorado
Dept. of Highways used this rock as river bank i

riprap near the junction of Highways 550 and |

160 in Durango. No test results are . I
available, S.G. is greater than' 2.35.7)See Map
2. The riprap has been in place sin 6e 1976
and in weathering and degrading visibly.

Haul Distatice: On site

Quantity: The required quantity of rock probably could
be obtained by highwall excavation and removal
of a large amount of waste rock and overburden.

,

7. Area: Wildcat Canyon

Ownership: Unknown

Rock Type: Sandstone, moderately cemented

Test Sample: #3

: Comments: Rock is similar to the sandstone in Bodo
Canyon, item 6 above. Available quantity is'

clearly sufficient. Similar rocks may lie at
shallow depth on the south slope of Smelter
Mountain. See Map 3.

Haul Distance: 5 miles

Quantity: Sufficient

8. Area: Lime Creek

Ownership: U.S. Forest Jervice

Rock Type: Gneiss

Comments: Excellent rock is available for sale from
Forest Service land. It consists of large
talus blocks piled steeply along the canyon
wall. Access road is steep 6-mile downgrade
from Highway 550. Road would have to be
rebuilt at great expense because of'

precipitous terrain. In addition excavating,

'

talus slope would be difficult. See Map 4.

-3- 4005-DUR-I-01 -00278-00
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Haul Distance: 40 miles, after the first 6 miles haul all' -.

downhill on 550 to Durango,

Quantity: Probably sufficient

9. Area: La Plata Canyon

Ownership: Various, U.S. Forest Service, patented and
unpatented mining claims, some pr tvate land.

Rock Type: Diorite, quartzite, and other hard rocks.

Comments: Excellent rock is present north of the
consnunity of La Plata. Access is on good
Forest Service roads, but several niles of
road would have to be developed. Property
boundaries are reportedly unsettled and there
is some controversy. This may be aa obstacle
to opening a quarry. See Map 5.

Haul Distance: 22 miles, all downhill through unpopulated
land.

Quantity: Sufficient

10. Area: North end of Vallecito Reservoir

Ownership: Private, U.S. Forest Service, National.

Wilderness
1

Rock Type: Banded gneiss and quartzite

Comments: Excellent rock was quarried here in the 50's
for the riprap facing of Vallecito Dams (see
Table 3). However, the degree of private
development and political climate wouuld
undoubtedly prevent opening a quarry. The
Forest Service has been prevented from selling
timber here because of public outcry.

|

Haul Distance: 30 miles through numerous small resort towns

Quantity: Sufficient
|
|

-4- 4005-DUR-I-01 -00278-00
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11. Area: Barlow Creek near Rico--

Ownership: U.S. Forest Service

Rock Type: Igneous, excellent

Conraentsi Probably not feasible because of distance, but *

rock is excellent and available from Forest
Service land. This quarry was worked recently
for construction of McPhee Dam, Dolores River
Project,U.S.B.R.

Haul Distance: 100 miles, through Dolores and Mancos

Quantity: Sufficient

.

l
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! TABLE 3
| St99 Wtf OF TEST RESULTS
j IN APPEMOII II

(Sheet 1 of 2)

Ii Sedtme
| 5.G. Absorptfen Selfate L.A. Abresten Freeze
!|; Agency Seerte Noterfal (550) (1) Soundness (1) Thew **

r

Cele. D.O.N. Ewing Pit (dry land). Varfeus rock types 2.66 1.4 2.0 28.3.
_

1972 1 1/2*-3/4"-

:1 .

j ! Cele. D.O.N. Anfess Aggregate Ptt verfees rock types
. 1.5

23.5 !

_p; (rf ver dredge).1978 1 1/2"-3/4". 505 2.64 1.1
j 3/4" - M 505 2.70 0.6e

_

I| Cele. D.O.N. Antees Aggregate Pit Verfees rock types
(river dredge).1983 1 1/2"-3/4". SOE 2.74 0.45 23.2-

.

]| 3/4" - M. 505 2.71 0.58

| Cole. B.O.N. Burnett Constructfen*, 3/4" - M 2.62 1.2 22.9
j 1977

~ ~

|
Cele. D.O.N. Burnett Construction'. Verfees rock types'

1978 1 1/2"-3/4". 405 2.64 1.2 1.10 23.1
j 3/4" - M . 605 2.64 1.0

~

_

| |* Colo. B.O.N. Bemett Censtractfen*, Varfaus rock types
;, 1980 2"-3/4" 50s 23.7
|: 1" - M. 50s _ _
4 ;

I' Burnett Constructien*, varfees rock types 2.65 6.86 0.00 } 22.0|, -
1985 1 1/2"-3/4"

.
,

Antess Aggregate Ptt. varfees rock types 2. 71 0.7 20.2*
_ _ ,

1983 1
*

. .

,

O

4

i (,
,

*

:

; .
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TABLE 3 -j

(Sheet 2 of 2)
)

5.G. mserptfen sulfate L.A. 4 resten Freezej _Agong. Senece noterfel (s50) (t) seendness (t) M*
i

'

U.S.B.R. Vallectto Das guerry. Osertafte
1958 3*-1 1/2* 2.71 0.2 1.3 26.9 0.05

i U.S.B.R. Raf1 reed ff11 neer Pfnk Grantto): Rockueed.1958 3*-1 1/2" 2.66 0.2 1.9 33.2 0.03
i -

! U.S.B.R. Near Rockueed.1958 Limestone
,

1 3*-1 1/2" 2.70 0.2 4.7 33.4 2.1

U.S.B.R. Rafireed cet near Black Enefssfc
.| Rockweed.1958 Osertz-Montentte
*

3"-1 1/2" 2.92 0.1 0.4 21.3 0.05 .

'

i

) .

!
i

* Location er pit is unspecified. Bernett esse 11y ases Pfver dredge searces for concrete aggregate.
,! ** Freere/ thew tests were perferised on 3-fach rock cubes.

!
1

1

i

) .

1

I .

!
!
:

i

!

!
.,

I
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LOCATION PAPS FOR POTENTIAL QUARRY
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. DIVISION OF HIGHWAYS
F 019-2 (1 0''. STATE OF, COLORADO Preject

DOH Farm No. 33D Location W rangs - stuth
8 A*A#.. -Prev.* Lob. No.12 Fine Aggregate Sompte No.

Coorse Aggregate ggo. 3 I4137August 1969

]Poge i Date Submitted

TEST OF CONCRETE AGGREG ATES.. ..

Locotton of Aggregate Scurce and Supplier:

E% Fit h :4 l % f , d . ,_ M en u.j , u ./ f j t [ b q b ,,, &Fine Aggregate
~ ' IAtir ~ bud..d rik (674/

$sse J ' '

Coorse Aggregate

Screen Analysis (FINE AGGREGATE)
As ;

Rec'd
'

Possing Spec.s.

3/8".................. 10 0 Wt/cu.f L (Rodded)....
# 4 .................. 95-100 Sp. Gr. Bulk
* 8 .................. sat. surf ace dry..._

og I6 .................. 45-80 % Void s.............

./ 30.................. % Eluttiotion........ i

50.................. IO-30 % Ab:orptlon.......

1OO .................. 2 -10 Colorimettic.........
% Soundness

Fineness Modulus......... (Sodium Sulf ate)...
Sand Equivalent.....

1

1

Screen Analysis (C0 ARSE AGGREGATE) !

Primary Size...I Il Combined Clan l' E* * *'

Possing
2h"....... Wt/cu.f f. (Rodded)....

I"
2"....... Sp. Gr. Bulk 2.66

14"....... IN WA" sot. surface dry...
I" ....... 80 % Voids .............

3/4" ....... 60 35-70 % Abrosion.......... 2a M
A'"i/2" ....... 33 % Absorptlon.......'

3/8"....... 22 W-30 % Soundness
I'8

# 4 ....... S 9-5 sod;om[uitet.)...Ben Alkal Beact ve
2 Fassing #200 9.3h %

Aggregate Size , j

indicates deviation from spee!f!cotions. Acceptable for eencrete ass. %.,
[ C/.:;A.pg.ees Fearsen;

Creenenbergha-Fester Buttaa Seves (2) .

EUR M* * ''- I'

as: >31-72
.

E O M en eeee .@ W . *[O

_ _ _ _ _ - - - _ _ _ _ _ _ _ _ " *_*#4
. * * * 6.. 96 @.4.eme m emees M , , _

' _. .._hh me e g g_ _ _ , _
. . . _

, _ , . _ ' * *
_. ..
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-DIVISION CF HIGHilAYS Projcet._FC 160-2(22).- -

~

STATE OF CILORADO Lccation ___S uth ef Dureng7..-
'

DOH Fara Nm. 330 Fin 2 Aggreg2to Field Shsst No. C6446- -

Revised: February, 1977 Coarse Aggregate Field Sheet No. C6446
* ~ . ' Date Submitted 11-22-78
* ] Page 1

TEST OF CONCRETE AGGREGATES C '"

/7g :;n c.: Y.u- .

-
~
'' 'LOCATION OF. AGGREGATE SOURCE AND SUPPLIER:

FINE AGGREGATE Animas 4%s (m.d,., L, ed
// m"fes kMbo'

m
#

COARSE AGGREGATE _ same [y)w asso
# 3

.

SCREEN ANALYSIS (Fine Aggregate)
*

As. -

/ Sp. Cr. (Bulk, After Washing
* 1 Passing Rec'd. Specs.

,

3/8" 100 100 Sat. Surface Dry) 2.64
#4 99 95-100 % -f200 ** W 0.99
#8 T % Absorptior. 1.8
16 54 45-80 colorimetric 1,

30 33 2 Soundness
50 15 10-30 (Sodium Sulfate) /.93-

100 6 2-10 Sand Equivalent ** 73.3 95.0
'

. 9 F.M.

#} Fineness
-

Hodulus 3.16 2.50-3.25,

.

SCREEN ANALYSIS (Coarse Aggregate)

Primary
Size 1 1/2 3/4 Combined Specs. Specs.

to 3/4 tot A&AZ B&D

Passing
2" 100 Sp. Gr. -Bulk, SSD 3/4" 2.70
1" 100 100 95-100 Sp. Cr. Bulk, SSD 1h" M
1" 83* W 92 W 2' Abrasion 23.52'

3/4" ' 16* ' 99 - ~~ 58 35-70 W % Absorption 3/4" 0.6
1/2" 1 68 T % Absorption 1 " l.d _
3/8" ~~ 67 37 19 '10-30 M % Soundness .

#4 0.5 3 2 0-5 0-10 (Sodium Sulfate) 1 58,

#8 0-5

Aggregate Size 1 1/2 to 3/4 50 %
3/4 to #4 50 %

* Indicates Hinor deviation from specifications.

** Indicates major deviation from specifications.

'] Norain-Foster [
cc Fritts

Hayfield(3) ,

el 12-07-78
-
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~

,
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DIVISION OF HICHWAYS Fine Aggregate Field Sheet No. 1h576

,}. DOH Form No. 330 Coarse Aggregate Field Sheet No. 14576
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PAGE 1
TEST OF CONCRETE AGGREGATES

.

LOCATION OF AGGREGATE SOURCE AND SUPPLIER: - - - - -

FINE AGGREGATE An'm #1

COARSE AGGREGATE same

SCREEN ANALYSIS (Fine Aggregate)

Aa
% Passing Rec'd. Specs. Sp. Cr. (Bulk,

3/8"- 100 Sat. Surface Dry) 2.66 ,

'

#4 100 95-100 % -8200 0.5
#8 8h I Absorption 1.2 -

I
16 62 45-80 colorimetric 1.0__
30 38 % Soundness
50 15 10-30 (Sodium Sulfate) |

100 3 2-10 Sand Equivalent .66,2_ j
,

/ Fineness )
Modulus 2.99 2.50-3.25 |

)

,

SCREEN ANALYSIS (Coarse Aggregate)

Primary 1

Size 14" A" Combined Specs. Specs, l

to3/h" torth rh67 ni67

*
Passing

2" 100 Sp. Cr. Bulk, SSD 3/4" 2 71
1" 100 100 95-100 Sp. Cr. sulk, SSD 1h" 2 74

100 X Abrasion _21_. 2_1" L 73 -

3/4" h 100 $2 35-70 90-100 1 Absorption 3/4" O.58
% Absorption 1 " M1/2" 1 62 32 - -

3/8" 1 30 16 10-30 20-55 x Soundness
#4 1 1 1 0-5 0-10 (Sodium Sulfate)
#8

Aggregate Size 148' to3h"_ LZ ,

g to L L1
*

* Indicates deviation from specifications.

ets specification requiraments for item 601.,
.) ; ! c Pritta

!

){
Shablo-Walksre./
m
krfee(2) 1 REC 2IVED' ,

Ibn h/11/83 d D:si.5 DURANGO
!

APR 12 E83 !
!

-
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. . plVISIDN OF HIGHWAYS
* *

' STATE OF COLORADO eas Clevenger Prcject DFkF 550-2(4)
DON Form No. 330 ' Norain-Tester / Locotton BertosS-R3ckwood

* * prev. Lob. No.12 Mayfield Fine Aggregole Sompte No. C6433
. gust 1969 Sweat (2) Coorse Aggregate Sompte No. C6433'

ki 5-23-77 Date Submitted April 27. 1977

!M1 1

Duis Calw
TEST OF CONCRETE AGGREGATES - --

Lccation of Aggregate Source and Supplier:

Burnett Commercial p"I lee A uuoce te.icFine Aggregate
' 'Duraags

Coors: Asgregate Same

Screen Analysis (FINE AGGREGATE)
As

Rec'd
Possing Spec.s.

~

3/8" . . . . . . . . . . . . . . . . . 100 10 0 Wt./cu.f t. (Rodded)....
"

#4.................. II 95-100 Sp. Gr. Sulk
82 sot. surface dry... 2.44

.)#8..................l6 .................. 62 45-80 % Void s............. "

30.................. 35 % Elutriction........ 0.9
50.................. 11 10-30 % Absorptlon....... _1.3

iOO .................. 3 2 -10 Colorimetric......... I

% Soundness
Fineness Modulus......... 3.09 (Sodium Sulfate)... -

Sand Equivalent..... 86.0

Screen Analysis (COARSE AGGREGATE)
|
|

|

Prim:;ry Size... 3/4 Combined Spee s. Specs.
to 84 to D

Possing
24"....... Wt.hu.f t. (Rodded).... *

! 2" ....... Sp. Gr. Bulk

I4"....... sot. surfaee dry... 2.42
1*...... 100 100 % voids.............

~

3/4" ...... 97 90-100 % Abrosion.......... 22*II

I/2"...... 43 % Absorption......, 1.2
3/8" ...... 22 20-55 % Soundness
#4....... 1 0-10 (Sodium Sulf ate)... *

1/4 en de 100 %
regate Size m %

Indicates deviation from specifications.

.

%

. - . - . - - . ,.-. ,-- .
g. ,. - -



| . DIVISION OF HIGINAYS Projogt FC 160-2(22)# INlMY D
STATE CF COLORADO L cstian __ South cf Durcn07.*g
DOH Forf) No. 330 Fina Aggregato Fiold Shast N3. C6445 -

. ''
Rtvis:d Fc.bru ry, 1977 C3ar:2 Aggragsto Fiold Shist NJ. C6445

Date Submitted 11-20-78-
.

f"] Page 1

TEST OF CONCRETE AGGREGATES

LOCATION OF AGGREGATE SOURCE AND SUPPLIER:
FINE AGGREGATE Burnett -

COARSE AGGREGATE surnett

SCREEN ANALYSIS (Fine Aggregate)

As
*

% Passing Rec'd. Specs. Sp. Cr. (Bulk,
3/8" 200 Sat. Surface Dry) 2.65

#4 100 95-100 % -f200 2.24
#8 84 % Absorpticu 1.1_ _ _
16 66 '45-80 Colorimetric 1
30 43 % Soundness
50 16 10-30 (Sodium Sulfate) 0.62,

100 5 2-10 Sand Equivalent _78.0*,

Fineness
, } Modulus _2.86 2.50-3.25

SCREEN ANALYSIS (Coarse Aggregate) -

.

Primary
Size 1 1/2 3/4 Combined Specs. Specs.

to 3/4 to #4 A&AZ B&D

Passing
2" _100 Sp. Cr. Bulk, SSD 3/4" 2.64
1" 100 100 95-100 Sp. Gr. Bulk, SSD 1 " 2.64
1" 68* 100 87 100 % Abrasion 23.14

3/4" 9 88 56 35-70 90-100 % Absorption 3/4" 1.0
1/2" 0.6 41- 25_ % Absorption ih" 1.2
3/8" 0.4 17 10 10-30 20-55 % Soundness

#4 0.2 2 1 0-5 0-10 (Sodium Sulfate) ld.O_
#8 0-5

Aggregate Size 11/2to 3/4 40 2
3/4 to #4 TZ

* Indicates Hinor deviation from specifications.

cc Fritts
Horain-Foster /.

Hayfield(3)

c1 12-14-78

-.,

.

- - . . - - = -_ _
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DIVISION OF HICHWAYS Pro 3setFC 160-2(27)
*

..' STATE OF COLORADO Licctica 5th. St. Conn, in Dart.ngo
*

't DOH Fara No. 330 Fin 2 Aggragste Field Shast Ns. 0 09
Revised: February, 1977 ' Coarse Aggregate Field Sheet No.0 09 |

3. ., Date Submitted Sept. M. 1 0 |
Page 1 !

*

l

TEST OF CONCRETE. AGGREGATES i

LOCATION OF AGGREGATE SOURCE AND SUPPLIER:

FINE AGGREGATE Duznett C m .

1

COARSE AGGREGATE Burnett Comm. i
!

|

!

SCREEN ANALYSIS (Fine Aggregate)

As
% Passing Rec'd. Specs. Sp. Cr. (Bulk,

3/8" 100 100 Sat. Surface Dry)
#4 L 95-100 % -#200 1.77
#8 85 . __ % Absorption i

'

16 67 45-80 Colorimetric Clear
30 h1 . .. % Soundness
50 17 10-30 (Sodium Sulfate) 1

100 5 2-10 Sand Equivalent $6.8
- Fineness

Modulus .2.8g 2.50-3.25-
-

'
.

SCREEN ANALYSIS (Coarse Aggregate)
,

Primary |

Size L to Combined Specs. Specs. |
|t g 4 e__ t h y7 L

Passing
2" inn 100 _ 100 Sp. Cr. Bulk, SSD 3/4" i

1" ino 100 es; 1on Sp. Cr. Bulk, SSD lh" !

I1" L inn 78 100 % Abrasion 2L72
3/4" lg jg7___ ,, Q p ion % Absorption 3/4"

-

,

1/2" 1 24 __ % Absorption 1 "
3/8" 1 L L 1Av g % Soundness

#4 3 L L n.10 (Sodium Sulfate) j
#8

,

l
Aggregate, Size g to g A % i

1 th go %

* Indicates deviation from specifications.

Meets specification requirements for item 601. l

. eos Fritta !: t, .

.j\ Valker - )
, Mayfield ;

,

Andzww(2) |

1h 10/1/80 |
l
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CLIENT B rnett Construction
! PROJECT: Plant Mixes
i ATL LAR NO.: 1-08300-85 *

DATE: June 7, 1905

TADIR NO. 1 (continued):

ACGHEGATE TEST RESUf.TS,

f CLAT f,tNPS AND FRfAnt.E PARTICLES:_ (ASM C-142)

Percent clny Lumps Ai AS M C-33
I| Frinble Particien by Wel dt, Speci fications_,

| Sand 0.5 3 anximim
'

3/R" Aggregate
. 0 10 mnximum (3/4" Aggregate 0 10, maximum.

1 1/2" Aggregate * O 10, anximum

IDS ANCELES ABRASION: (ASM C-131)
| 500 Revolutions

.

t
' Conrse Aggregate Blend: Loss = 222 50, anximm,

' 5-cTCLE MAGNEsitM Stft, FATE _SOffMDNESS:_ (AS M C-88)
,

t

: Conrse Aggregnte Originni Grading of ., ASM C-33
Steve size Enople. * Retnined_ _L_oss. * jfelfited Loss. * Specification.

.,
i i

' ' 1-1/2" to 3/4" 47 0.00 0.00

'.4
3/4" to 3/8" 41 0.22 0.09

| 3/8" to No. 4 12 0.57 0.07
k'. ,

i Totals 100 0.16 18, maximie

Fine Aggregnte Originol Crnding of ASM C-33
Steve Size Snegle. * Retnined_ f,oss. * Weighted _t.rms. * Epecification

3/8" to No. 4 1 ~J. 0 0.08
No. 4 to No. 8 16 8.0 1.23
No. 8 to No. 16 17 4.5 0.77
No. 16 to No. 30 26 7.5 1.95
No. 30 to No. 50 26 H.S 2.21 *

No. 50 to No. 100 9 --- ---- w
Minus No. 100 5 4--

=-

Totals 100 G.29 15, maximum ''

_ _ - _ _ _ _ - _ .
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NDi MEXICO PRINCIPAL MERIDIAN
37_ * N, 107 * W

'

DRADO Laboratory
arco No. .

LocationDepositc.

* None SWl/k!N1/4 see 17, T.36 N,
'

l' Deposit "B" R6W,

\-

,

None NE/4Nn/ksee18,T36N,
2 Deposit "D" R6W

None Sec 19, T 36 N, R 6 W
3 Deposit "A" -

*
.

.
.

eSee 11, T 36 N, R 9 W1
4 Fair Oaks Ranch

.

5 vood, Morgan and Burnett Pit 5106A, Mec 30, T 35 N, R 9 W
5106B

~ .

6 Rockvcod, Colorado Quarry M-32o5 . Sees 7 and 18, T 37 N, R 8.

-

M-3206 Sec 18, T 37 N, R 6 W <..
7 Vallecito Dam Quarry

8 Rockwood, Colorado, Railroad M-3215 NW1/4see7,T37N,R8W
Fill, Field Sarple R-1 .

a

9 Rockwood, Colorado, Rau road M-3216 'sl/8sn/4see6,T38N, .

*R8W .

Cut, Field Sample R-2
.

I
M-3217 NWl/16SW1/4 see 12, T 37 N

10 English R9W
,

. J.
- .. - ',

M-3218 SEL/4 see 13, T 37 N, R 9.

21 Roadside quarry

12 Burnett Construction Company- M-3267 See 30, T 35 N, R 9 W
.

(MilbM.)Mitchell M-3268 see 27, T 36 N, R 9 W
13 '

14 Anid= Valley Sand and Gravel M-3269 see 22, T 36 N, R 9 W . ,

' '

15 Ani-a= River Gravel Bar, deposit M-3781 NWl/4 see 16, T 41 N, R 7

Nale No. 2co,

'
. .

,

i-
.

.

|
- .: .

. ' .
.

. .
-

#-. ,
-- . . :-

.

|
<

... .

. .
.,
,

* Approximate location
,,

__

PL ATE 5 - TESTED MATaftlAL SOURCES '

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

r,

-. _ _ __ _ __ - - - - - . . -.
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The rock fragments, are anEuler and blocky in shape with dulled edges and
rough flat sides. A few tight fractures are present and have a asoderate

~

influence on breakage.

tho rock is a meditss-grained well-camented quartzite. The rock is acusposed .

Primarily of gutrts and small. amounts of interstitial hornblende,
.

| ehlorite and chalcedony. .

.
. .. t

Conclusions: Rock comparable to Sample No. M-3206 meets specifications '
,

|. peguire:nents for riprap provided it aan be obtained in the desired sizes.
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| PLATE 132 1.ABORATORY A ALYS)S OF /
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, '

.' ' RIPRAP SOURCE No 7|
'
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De sa=ple consisted of 16 angular and scenevhat blocky frapents ranging in [
cite fron 3 by 3 by 5 to 5 by 5 by 11 inches. arenhage of the fras:.ents appears i

3to be moderately influenced by roughly parallel tight fractures occurring
,

3 to 8 inches apart.'

~

'R3 rock is a coarse. grained pink prenite composed of feldspar and quarts with
. co=0 hornblende. 21s rock is similar to that in previously exa=ined Sa=ple
No. M.3205, except that this sa ple did not contain the deeply weathered and-

,

erumbly granite portions observed in Sa.-ple No. M 3205-

23 rock is moderately sound and breaks with moderate ha:mner bleve. De feldspars
,

are stunevhat weathered along cleavage planes, which tends to facilitate breakage. 8

Breakage is also influenced by the coarseness of the grains.
,

Cxnelusions: Rock comparable to Sample No. M.3215 meets specifications require.
mer.ts for ripray provided it can be obtained sa the desired sizes. |, ,
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Ths sample consisted of 16 anguine and scz:swhat blocky frapents ranging in
i

size from 3 by 5 by 5 to 5 by 6 by 10 inches. A few tight fractures about I

c. bout 6 to 8 inchos apart were observed in several of the fragants, but
Cypear to have only a moderate effect on breakage. 'ibe gneissocity of the -

ro k to minor and does not appear to influence breakage.
.

- -

,

Th3 rock is a medium-grained black gneissie quartz.conzonite eccposed of
gparts, potash feldspar, plagfoolase reliispar,,hcrablenda and biotite.

tha rock is hard, dense and durable. It is very competent, and resistant
#to treakage by harmer blaws.

| Comelusions: Rock ecuparable to Sampla No. M-3216 meets specifications 1
,

| reguirements for riprap provided it can be obtained La the desired sizes.
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) the sa:sple is composed of about 20 angular and blocky fragsents ranging in !,
cize feca 3 by 3 by 4 to 4 by 10 by 13 inches. m=erous s=all tiskt fractures
well cemented by calcitas carbonate are present med have a moderate effect on
breakage..
S cre are two rock types present. About 75 percent of the es. Ple is ecusposed -

. Cf o massive, dense, light-gray-colored, fine-grained limestone. Acid - --

insoluble constituents constitute a little less than 1 percent of the lime.
etone and were identified by X-ray diffraction a=alysis as guarts and
kaolin-type clay. De re=sinder of the sa. ple'is a rubble breccia ecxcposed <

' chiefly of lisht gray, fine-grained fras=ents of limestone (similar to the
, ,

massive limestone), with some fragments of silieeous limestone, chalcedony,
[:and guarts. he fragzents vary in size fress about 15 cm to less than 1 := in .

. C.iameter. Se fragments are well cemented by a dark red brown colored sixture .
.

. of calcite, kaalin, and iron oxide.
~

*
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.

. .

Se breccia is well :
R3 massive limestone is modarstely hard and ecx=petent.(as well as in the |

*-*
,

eenented and in places tends to break across fragments
Cement). *

.

Canelusions: Rock ec= parable to Sa=ple No. M-3217 meets specifications .

Fogus.rer.enT.s for riprap provided it can be obtained in the desired sizes.
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