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NOTICE OF.,ýLIMITED DISTRIBUTION

THIS DRAFT DOCUMENT IS PART OF THE DELIBERATIVE PROCESS OF THE

U.S. DEPARTMENT OF ENERGY. (DOE) IN ITS DECISION-MAXING FUNCTION

UNDER THE URANIUM MILL .4iILINGS RADIATION CONTROL ACT OF 1978,

THE NATIONAL ENVIRONMENTAL POLICY ACT, AND OTHER APPLICABLE LAW.

IT IS PROVIDED TO THE RECIPIENT PARTICIPATING FEDERAL OR STATE

AGENCY OR INDIAN TRIBE WiTH THE. EXPRESS UNDERSTANDING THAT IT IS

ONLY TO BE USED FOR THE"-PURPOSE OF PROVIDING THE DOE WITH INPUT

TO SUCH DECISION-MAKING PROO£SS. THE RECIPIENT PARTICIPATING

FEDERAL OR STATE AGENCY EXPRESSLY AGREES ..TO LIMIT DISTRIBUTION

OF THIS DOCUMENT TO THOSE EMPLOYEES WHO_ WILL PROVIDE INPUT TO

THE DOE.

SHELF. COPY4%
( .



Attachment
Letter 91-3050-388
May 9, 1991

PHASE II CONSTRUCTION
GRAND JUNCTION

CALCULATION INDEX

£lculation No.

05-622-01-00

05-626-01-03

05-626-02-04

05-628-01-00

05-631-01-01

05-631-02-01

05-631-03-01

05-633-01-01

05-504-01-02

05-504-02-00

05-504-07-00

05-504-04-00

05-504-05-02

Title

VOLUME-I

Dewatering

Tailings Excavation - Tailings Pile Limits and Quantities

Tailings Excavation - Off-Pile Excavation Limits and
Quantities

Site Drainage - Hydrology Parameters

Access Road - Culvert at Indian Creek

Access and Haul Roads - Culvert Placement and Protection
at Indian Creek

Access and Haul Roads - Culvert Outlet Revision

VOLUME 11

Site Grading - Restoration Quantity for Grand Junction
Processing Site

Erosion Protection - Top and Sideslopes of Tailings
Embankment

Erosion Protection - Time of Concentration, Cheney
Disposal Site Embankment

Permanent Site Drainage - Off-Pile Drainage Swale

Disposal Site Drainage During Construction - Retention
Basin and Emergency Spillway

Riprap Toe Protection
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05-50S-02-02

05-505-03-02

05-654-01-02

05-654-02-00

05-654-03-00

05-655-01-00

05-666-01-02

05-667-04-02

05-670-01-05

05-670-02-03

PHASE 1I CONSTRUCTION
GRAND JUNCTION

CALCULATION INDEX

Title

,VyOLUM4E III!

Rock Quality for the Erosion Protection - Cheney Disposal
Site

Availability and Suitability of Materials

Hydrogeology - Dewatering

Slurry Trench at Processing Site - Quantities

Hydrogeology - Slurry Trench Seepage Windows

Surface Water Runoff Accumulation and Discharge

Construction Sequence

Quantity Estimate Summary - Phase II Construction

Radon Barrier Design - Thickness

Radon Barrier Design - Average Ra-226 Concentrations

05-670-05-03

05-670-06-02

Embankment

Embankment

VOLUME IV

Design - Material Properties

Design - Settlement and Cover Cracking

05-670-07-05

05-670-08-01

05-670-09-02

05-670-11-00

05-670-12-00

05-670-13-00

VOLUME V

Embankment Design - Slope Stability

Embankment Design - Drain Layer/Bedding Layer

Embankment Design - Depth of Frost Penetration

Radon Barrier - Ra-226 Concentrations in DOE Compound

Embankment Design - Paleochannel Remediation

Embankment Design - Infiltration
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0!
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UNTRA DOCUMENT REVIEW FORM

SECTION 1

Site:

Document:

Commentor:

Comment:

Grand Junction Date: 11/27/90

Calculations - Redesign for NRC - Erosion Protection
Topslope and Sideslopes, Calc. 105-504-01-01

Greg Smith, Victoria Dery

All references to the vegetated topslope must be removed or
voided out of this calculation set. Some of the locations are:

" The Table of Contents for this calculation is incorrect. The "Rationalization
of Transition Zone on Perimeter of Topslope" should be removed.

" Remove conclusion (i), "slopes with vegetation cover result in...for rock
covered topslopes" on page 6 of the calculation set.

0

0

0

0

Remove all references to vegetation cover in summary table on pg. 7.
Void RPRPSFST runs 1-6 in Appendix B.
Remove references to vegetated cover under conclusion (ii) on pg. 3.
Remove reference to vegetated cover in "Note" on bottom of pg. 10.

SECTION 2

Response: By: S.E. Botsford

Date: December 20, 1990

Complied. The calculation has been revised.

Plans for Implementation:

SECTION 3

Confirmation of Implementation:
Checked by:

Approved by:

Date:

F:UWJTtADECDOCCRVLGRJ
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UMTRA DOCUMENT REVIEW FORM

SECTION 1

Site:

Document:

Commentor:

Grand Junction Date: 11/27/90

Calculations - Redesign for NRC - Erosion Protection
Topslope and Sideslopes, Calc. #05-504-01-01

Greg Smith

Comment:

This entire calculation is very hard to read. Since this Is an important
feature to obtain concurrence from the NRC, I would suggest that the calculation
should be done on a word processor including only pertinent Information and output
In a neater form. I understand that the RAG QA/QC requirements will not allow
previous work to be excluded. We recommend therefore that a new calculation be
compiled, and the present calculation Included as an appendix to the new calc, if
that Is necessary to comply with HK QA procedures.

SECTION 2

Response:

Date:

By: S.E. Botsford

December 20, 1990

Compl ed.

Plans for Implementation:

Revised Calculation 05-504-01-01.

SECTION 3

Confirmation of Implementation:
Checked by:

Approved by:

Date:

F:XUMTPA\OECDO~CRV.GPJ

1 69/21
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Project Z/// 6CRc No. File No._

Feature X,51*A,0. ,>P-'Aer ,- Designed z.• qd Date,////
Item ',7,'0o" _,, ', -'-- Checked A? ?-.- Date /,> "?/

GRJT1 .OUT Page 2
A1l -%4;

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGMENT=TOP LENGTH=1650. FT. SLOPE=

ASSUMED D50= .0839FT. AT D/S END OF SEGMENT
CORRESPONDING 0= 1.149CFS/FT AT SEGMENT END BY FS METHOD

SLOPED *****FLOWS(CFS/FT)****

DISTANCE ALLOC.
FROM TO
(FT) (FT)

0. 97.
97. 194.

194. 291.

291. 388.
388. 485.
485. 582.
5E2. 679.
679. 776.
776. V74.
874. 971.
571.1068.

IC6!.1165.
1165.1262.
1262.1359.
1359.1456.
1456.1553.
1553.1650.

.068

.135

.203

.270

.338

.405

.473

.541

.608
.676
.743
.811
.873
.946

1.014
1.081
1.149

PORES

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
.000
.000
.000
.000
.000
.000
.0o0

VEL. DEPTH MANNING TIME OF
(FPS) (FT) N CCNC(?A.IN)

INT. TOTAL

.068

.135

.203

.270

.338
.405
.473
.541
.608
.676
.743
.811
.878
.946

1.014
1.081
1.149

1.14

1.58
1.91

2.19
2.42

2.63
2.&2
2.99
3.15
3.30
3.44
3.58
3.71
3.83
3.95
4.06
4.17

.06
.09
.11
.12
.14

.15

.17
.18
.19
.20
.22
.23
.24
.25
.26
.27
.28

.030

.028

.026

.026

.025
.025
.0?4
.024
.024
.024
.024
.023
.023

.023

.023

.023

.023

1.42
1.02

.85

.74

.67
.62
.57
.54
.51
.49
.47
.45
.44
.42
.41

.40

.39

1.42

2.44
3.29

4.03
4.70
5.31
5.£9
6.43
6.9.
7.43
7.93
8.35
8.79
9.21
9.62

10.02
13.41

RAINFALL INTENSITY
THAT ASSUMED D50
CAN WITHSTAND BASED
ON THE EON I=Q/CA=

(43560-0)/L

(INCH/HR)

30.32

RAINFALL INTENSITY

BASED ON CALCULATED

TIME 0 CONC.AND USIN4

INTERPOCATING FUNZTION

i=10**(G-H*((LOGT)**Z))

(INCH/HR)

29.53

*******RESULTS SUMMARY****' AREA=1

SEGMENT LENGTH SLO,'E D50 0 AT TC STARTINGS F, ETCO3 OF
(FT) (%) (INCH) O/S END (CMNUTES) RCGK 050 CALC.

(CFSIFT) (INCH)

TOP 1650. 2.3 1.0 1.149 10.4 .34 SAFETY FA.CTOR



P MORRISON-KNUDSEN ENGINEERS, INC. Sheet ,".
Project t",,m./ R" Contract No. 3=PFJ-3-O/ File No.

Feature ' 'c½'-' Designed .. '/ , '

Item-, A_1.- Checked /Z.,7.' Date " ::/./

6RJTP14.OU 11/8191 Page 1

**INPUT FILE PRINTOUT**

GRJ - TOP AND SIDE SLOPES,ZERO PORE FLOW (FILE:GRJTP13.CWT)

GRJ FW 11-05 1991

1.820 .340 1.640 2.640 .220 1 .002 1.0

2 0
0 0 /

17 2 ,f6'
TOP 2.3 .33 35.0 FS
SIDE 180.0 20.0 .33 8.0 ST

.1250 2.0 .02083

.1250 2.0 .C0347

* * * * * * * * * * * END INPUT DATA * * * * * * * 0 * *

GRJ - TOP AND SIDE SLOPES.ZERO PORE FLOW (FILE:GRJTP13.OUT)

UXT7A/GRJ RUN I.D.=FW DATE=11-CS 1991

***SArETY FACTOR/STEPHENSON METHOD FOR EMBA:X!MENT EROSICN PRCTE:IC*C*

* ********* * **INPUT DATA ***** ***

COEFFICIENTS FOR INTENSITY DURATION CURVE -

IPMP=IO**(G-H*(LOOT)**Z):

G= 1.820 H= .340 Z=1.640

RIPRAP STONE SP.GRAVITY= 2.64 C IN STEPHENSOKS EON= .22

- - EMBANKMENT - - -

AREA
(LOCAT;ON SEGMENT LENGTH SLOPE POROSITY FRI:TION

IN PLAN) (FT) (,) AIIGLE

7.3 €(0EG)
1 TOP 1650. 2' .33 35. SAFETY FACTCR

1 SIDE 180. 20. .33 38. STEPt;ENSONS

. * * * . . t * * 0 * END INPUT DATA * * * * * * * * * *

t :%



VMUKH16IUN-I•NUUbtr.N b.l.l~rr.l.pi~•e neet •

Project _,_ _ __,_,_ __F,_"T Contract NI,. 3.'fP•.t-.",( File No.
Feature /-00 71'fr.1', Designed , b. Date _/,•_ .

Item ,75r 4,-c , .2t, -5--; ?- Checked ,__ __- _ Date ,
.1 4/ 01' 1

GRJTP14.CU 11/8/91 Page 2

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGMENT=TOP LENGTH=1650. FT. SLOPE= 2.%

ASSUMED D50= .1250FT. AT D/S END OF SEGMENT

CORRESPONDING Q= 2.091CFS/FT AT SEGMENT END BY FS METHOD

SLOPED *****FLU.S(CFS/FT)****
D:STANCE ALLOC. PORES ROCK

FROM TO
(FT) (FT)

0. 97. .123 .000 .123

97. 194. .246 .00 .246
194. 291. .369 .000 .369
291. 388. .492 .000 .492
380. 465. .515 .000 .615
4S5. 582. .,"378 .000 .738

5E2. 679. .&61 .c00 .861
679. 776. .984 .COO .984

776. 274. 1.107 .403 1.107
874. 971. 1.230 .030 1.230
971.06e8. 1.353 .COO 1.353

1065.1165. 1.476 .030 1.476
1165.1262. 1.599 .0CO 1.599
1262.1359. 1.722 .OGO 1.722
1359.1456. 1.845 .C0O 1.845
1456.1553. 1.968 .COO 1.965
1553.1650. 2.091 .000 2.C91

VEL. DEPTH MANNING TIME OF

(FPS) (FT) N CONC(MIN)
INT. TOTAL

1.39

1.93
2.33

2.67
2.95
3.21
3.44
3.65
3-.,5
4.03
4.21
4.37
4.53
4.68
4.^2
4.96
5.09

.09

.13

1

.27

.;1

.30

•54

.77

.3a

.40

.41

.032

.030

.028
027

.027

.026
C26

.C26

.026

.025

.C25
.025
.025
.025
.025
.025

.025

1.16
.84
.69
.61
.55
.50
.47
.44

.42

.40

.3S

.37

.1"

.35

.34

.32

i1.16
2.00

2.69
3.30
4.35

4.E2
5.26
5. .. r

6.C9
6.47
6. 4
7.23

.12.

S.20
-. 52

RAINFALL INTENSITY
THAT ASSURED D43

CAN W:T.STAND BASSD

ON THE EON I=Q/CA=

(43560*0)/L

(INGHISR)

55.20

RAI.)FALL INTE!:-STY

BASED OfN CALCULATED

TIME Or CONC.AND UJSNG

INTERPOLATING FUNCTION

I=1O**(G-.H((LOGT)**Z))

(IECH/IR)

32.95

I

~ .44' ~': z~:~4; .-t1~; d71 4(~r'u j!L1  i?7.~~7:.'.4-~~ /d;~".~ *~ /

1' 1/

~ /'~9 .3. 3 *1**

-~ A .~f" ~



t~jMORRISON-KNUDSEN ENGINELk~b, INI.. Sheet I /

Project -Z ,' Contract No. 3,P-r"3r4" File No.
Feature 25-s rl ýA- - 7)e- ew,-vv Designe/ Date __ " _1at

Item •,, ,!-" /-,' , 4 '. ,-"--i-Checked - Date -./ • •,1

GRJTP14.OU 11/8/91 SPage 3

DETAILED CALC TABLE UITH FINAL ROCK SIZE

SEGMENTzSIDE LENGTH= 180. FT. SLOPE= 20.X

ASSUMED D5O= .3957FT. AT D/S END OF SEGMENT

CORRESPONDING Oz 1.120CFS/FT AT SEGMENT END-BY STEPHENSONS FETHOO

SLOPED **'**FLDOJS(CFS/FT)***= VEL. DEPTH

DISTANCE
FROM TO
(FT) (FT)

0. 97.
97. 194.

194. 291.
291. 388.

353. 485.
485. 582.
562. 679.
679. 776.
776. 874.

874. 971.
971.1068.

106B.1165.
1165.1262.
1262.1359.
1359.1456.
1456.1553.
1553.1650.

0. 90.
90. 180.

ALLOC. PORES ROCK (FPS) CFT)
MANRIRG TIME OF

N CONC(MIN)

INT. TOTAL

.059

.119

.178

.233

.297

.357

.416

.475

.535

.594

.654

.713

.772

.832
Q91

.951
1.010
1.065
1.1.20

.000

.000

.000
•000

D000
•O00

.000

.000

.CO0

.000

.000

.C03
•CO0

•000
.000
.000
.002
.000
.000

.059

.119

.178

.238

.297

.:57

.416

.475

.535

.594

.6r4

.713

.772

.832

.Vi1

.951
1.010

1 .COS
1.120

•.97 .06
1.37 .09
1.66 .11
1.90 .12
2.11 .14
2.30 .16
2.47 .17

2.63 .18
2.77 .19

2.91 .20
3.04 .22
3.16 .23
3.27 .24
3.39 .25
3.49 .26
3.59 .26

3.69 .27
5.26 .20
5.40 .21

.037

.033

.031
.03v
.029
.^28
.028
.C27
.027
.027
.027

.02"

.025.026

.026

.04'-

. 043

1.67 1.67
1.18 2.25

.97 3.62

.55 4.67

.77 5.44

.70 6.14

.65 6.79

.62 7.41

.58 7.99

.56 8.55

.53 9.08

.5' 9.59

.49 10.C9

.4I 57

.46 11.03

.45 11.45

.44 11.y2

.29 12.20

.23 12.45

RAINFALL INTEN;SITY

THAT ASSUMED 050

CAN WITHSTA!D BASED

ON THE kP 1=Q/CA.=

(43560-Q)/L

(INCH/HR)

26.67

RAINFALL INTENSITY

BASED CN CAýLCULATED

TIME OF C=!C.AVD USINS

INTERLSLATi•iG FUICN7TI

(I2CHIHR)

26.59

"'~RESULTS SU1*IAARY****** AREA=1

SEGMENT LENGTH SLOPE 50 0 AT T:

(FT) (M) (INCH) D/S END (FINUTES)

(CFS/FT)

TOP 1650. 2.3 1.5 2.091 8.5

SIDE 180. 20.0 4.7 1.120 12.5

STARTING
ROCK 050

(!llr_)

METIOD OF
CALC.

1.50 SAFETY FACTOR 2
1.50 STEPHENSON
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WMORRISON-KNUDSEN ENGINEERS, INC. Sheet -2..-A WOX;$O M !USE OMýý R

Project .,7" -R7 Contract No. 3 t. " File No.
Feaiure ,',ip, , ,.- ,," Designee - Date
Item 4ýt ,4-7,1 L,, o!ý €*_ "-Checked - Date '-'• ,

I, <' ly -

GRJTP9.OUT 11/8/91 Page I

**INPUT FILE PRINTOUT**

GRJ - TOP AND SIDE SLOPES,ZERO PORE FLOW, (FILE:GRJTP9.OUT)

GRJ FW 11-0 1991
1.820 .340 1.640 2.640 .220 1 .002 1.0

2 0

0 0

17 2** . .33 35.0 .S

SIDE 180.0 20.0 .33 38.0 ST
.1250 2.0 .02083
.1250 2.0 .00347

* * * * * * * * * * * END INPUT DATA * * * * * * * * * * *

GRJ - TOP AND SIDE SLOPESZERO PORE FLOI,, (FILE:,RJTP9.0UT)

UM1TRA/3RJ RUN I.D.:FW, DATE=V1-03 1991

***SAFETY FA:TOR/STEPHES0rJ METEOD FOR EX3ANKME'T EI0S,0q PROTECTICt
,**

* * * * * * * * * " * INPUT DATA * * * * * * * * * * * * *

CCr'FF,'IE•:.: FCP. ZPITENSITY DURATIONt CURVE-

IPAP=1C**(G-.*(LZCT)'*Z):

G= 1.820 H= .340 Z=1.640

R'PRAP STONIE SP.GRAVITY= 2.64 C IN STEP!.E.NS0OJS EDMl• .22

EMBANKMENT - - -
AREA

(LO'A,-TIOIN SEGMENT LENGTH SLOPE POROSITY FR!OTION

IN PLAN) (FT) MX) ANGLE
(DEG)

1 TOP 1650. 3. .33 35. SAFETY FA7CRC

1 SIDE 180. 20. .33 38. STEPEEIKSCKS

* * * * * * * * * * * EEND INPUT DATA * * * * * * * * "

I..



W MORRISON-KNUDSEN ENGINEERS, INC. Sheet --f

Project -', 4 '! •T Contract No. 3PA'.D-4/ File No.

Feature - '59 Designed Date ,, --

Item '•P ,4 - V' -- •,- i/ 29. , E,,$ tg- a -- /,'*C,, '171ýChecked ,??-- Date 4/b/ ,

GRJTP9.OUT 11/8/91 Page 2

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGMENT=TOP LENGTH=1650. FT. SLOPE= 3.A

ASSUMED D5a= .1250FT. AT D/S END OF SEGMENT

CORRESPONDING Q= 1.774CFS/FT AT SEGMENT END BY FS METHOD

SLOPED "***FLOWS(CFS/FT)*** VEL. DEPTH MANNING TIME OF

DSTANCE ALLOC. PORES ROCK (FPS) (FT) N CONC(MIN)

FROM TO INT. TOTAL

(FT) (FT)

0. 97. .1C4 .000 .104 1.33 .08 .034 1.22 1.22

97. 194. .209 .000 .209 1.85 .11 .030 .87 2.09

194. 291. .313 .000 .313 2.24 .14 .^29 .72 2.82

291. 388. .417 .000 .417 2.55 .16 .028 .63 3.45

338. 485. .522 .000 .522 2.83 .18 .027 .57 4.02

4S3. 5&2. .626 .000 .626 3.03 .2,. .027 .53 4.35

532. 679. .730 .000 .730 3.30 .22 .027 .49 5.04

679. 776. .835 .000 .835 3.51 .24 .026 .46 5.50

1.6. 874. .939 .000 .939 3.70 .25 .C26 .44 5.9.ý

874. 971. 1.043 .000 1.043 3.87 .27 .G26 .42 6.35

971.1M68. 1.143 .OCO 1.148 4.35 .28 .C26 .4C 6.75

i0%S.1165. 1.252 .000 1.252 4.21 .30 .025 .38 7.14

11,5.1262. 1.357 .000 1.357 4 36 .31 .C25 .37 7.51

.262.1359. 1.461 .OCO 1.461 4.50 .32 .025 .36 7. S

1359.1456. 1.565 .000 1.565 4.64 .34 .025 .35 E.22

1456.1553. 1.673 .000 1.670 4.73 .35 .C25 .34 B.56

1553.1650. 1.774 .030 1.774 4.91 .36 .025 .37 3.23

RAINFALL INTENSITY RAINFALL INTENSITY

THAT ASSUED D50 BASED 01 CALCULATED

CAN WITHSTAND BASED TIME OF CCNC.AND USING

ON THE EON I=Q/CA= INTERPOLATING FUNC7IGN

(43560*0)/L 1=IO**(G-;*((LOCT)**Z)

(!NCH/HR) (ONCH/HR)

46.83 32.22



W MORRISON-KNUDSEN ENGINEERS, INC. Sheet . z-.
Project LM7",/ ,,T Contract No. 5F •-•5/ File No.
Feature ,-'•, -' ,A7• DeAVgned ,,•<'•/ Date _ -_-_/

Item -X 4S4
1 5* Q4  '5,4--f. 0-4 Aa,As Checked .4 2 .Date . ~~Ž

GRJTP9.OUT 11/8/91 Page 3

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGMENT=SIDE LENGTH= 180. FT. SLOPE= 20.%

ASSUMED D05= .4026FT. AT D/S END CF SEGMENT

CCRRESPONDING 0= 1.150CFS/FT AT SEGMENT END-CY STEPP.ENSORS XETH.D

SLOPED ****FLOWS(CCFS/FT)**** VEL. DEPTH MANNING TIME OF

D!STAXCE ALLOC. PORES ROCK (FPS) (FT) N CONC(MIN)

FROM TO INT. TOTAL

(FT) (FT)

0. 97. .061 .000 .061 1.01 .C6 .037 1.59 1.59

97. 194. .122 .000 .122 1.43 .09 .C33 1.13 2.72

194. 291. .183 .000 .183 1.74 .11 .031 .93 3.66

291. 383. .244 .000 .2/4 1.99 .12 .030 .81 4.47

383. 485. .305 .000 .3C5. 2.21 .14 .429 .73 5.20

485. 582. .366 .000 .366 2.40 .15 .028 .67 5.87

582. 679. .427 .000 .427 2.5M .17 .C25 .63 6.50

679. 776. .488 .000 .468 2.75 .18 .028 .59 7.09

776. 874. .549 .000 .549 2.90 .19 .027 .56 7.64

874. 971. .610 .0C0 .610 3.04 .2C .C27 .53 Z.1I

971.1068. .671 .000 .671 3.18 .21 .L77 .51 8.69

1068.1165. .732 .000 .732 3.31 .22 .027 .49 S.1,7

1165.1262. .793 .OCO .793 3.43 .23 .C26 .47 9.65

1262.1359. .854 .000 .854 3.54 .24 .026 .46 1C.10

1359.1456. .915 .000 .915 3.65 .25 .C26 .44 13.5

1456.1553. .976 .000 .976 3.76 .26 .C26 .43 1C.95
1553.165C. 1.037 .000 1.037 3.86 .27 .026 .Lf 11.39

0. 9". 1.093 .0C 1.093 5.31 .2' .044 .28 V1.2

93. 1C0. 1.150 .000 1.150 5.45 .21 .04L .28 1I.¾5

RAINFALL INTENSITY RAINFALL INTENC!TY

THAT ASSUMEC D50 BASED ON CALCULATED

CAN WITHSTA,:D BASED TIME OF CV;C.A?:.D I!SNO

ON TEE EON I=C/CA= INTERPZOATING FU;CTICG
(L.35EO)LI=O'G-I(OB)•)

(INCH/HR) (INCH/HR)

27.37 27.27

*******RESULTS SUMMARY*'**" AREA=1

SEGNENT LEI:GTH SLOPE D50 C AT TC STARTING METHOD OF

(FT) (M) (INCH) D/S END (C.iWTES) R3:K 05 CALC.

(CFSIFT) (IN:H)

TOP 1650. 2.6 1.5 1.774 8.9 1.50 SAFETY FA:TOr

* SIDE 180, 20.0 4.8 1.150 12.0 1.50 STEZ;E.SNo

1, .•'



(•MORRISON-KNUDSEN ENGINEERS, INC. Sheet ,Z-i
Project WA'N7-;;/;R= T Contract No. 3hP-34"' File No.
Feature 6•"5-4•• ',". Designed . ,iL."f/ Dale ,,_--.-
Item ,,' a•J . '/or# D ,.•.yc -- /-.Checked l22- Date____

-/

z. '51- V, , =
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GRJTP2.OUT 11/12/91 Page 1

**INPUT FILE PRINTOUT**

GRJ - TOP AQ SIDE SLOPESZERO PORE FLOW (F!LE:GRJTP2.CUT)

GRJ FW 11-08 1991
1.820 .340 1.640 2.640 .220 1 .002 1.0
2 0
0 0

17 2

TOP ***'* 2.3 .33 35.0 FS
SIDE 18C.0 20.C .33 39.0 ST

.1250 2.0 .02083

.1250 2.0 .00347

* * * * * * * * * * END INPUT DATA * * * * * * * * * *

GRJ - TOP AND SIDE SLOPES,ZERO PORE FLOW (FILE:GRJTP2.DUT)

UMTRA/CRJ RUN I.D.=Ftl DATE=11-CS 1991

*'*AFETY FACTOR/STEPHE.NSON METHOD FOR EM"AQME0T Ec :c• P ROTECTIO!:-*'

* * * * * " * * * * INPUT DATA * * - * - * * * * * * - "

COEFFICIENTS FOR INTENSITY DURATION CURVE -
I PMP=1l** (G- H* (LOGT)**Z):

G= 1.820 H= .340 Z=1.640

RIPRAP STO!'E SP.GRAV:TY= 2.64 C IN STEPHENSO"S E0Il= .22

- - - EMBANKMENT - - -
AREA

(LOCATION SEGMENT LENGTH SLOPE POROSITY FRICTION
IN PLAN) (FT) (M) ANG'LE

(DEG)
1 TOP 1650. 2. .33 35. SAFETY FACTOR
1 S:DE 183. 20. .33 39. STEPHENSSZ'S

* * * - * * * * - * - END INPUT DATA * - " * * * * * * * *



(•MORRISON-KNUDSEN ENGINEERS, INC. Sheet A-6~.A MORRISON KNUDSEN COMPANY Cnrc o ~~3 /Fl o
Projct .,/,Isx,,•/ -A7 Contract No. 3R,9'X"-f'' File No.

Project UM P4 P7______

Feature , ,2 "'- , Designed " ;Dte ./'/ J i.

Item , ,',, 5,Ž, 5 ,•, ,/,'/,ot •J ,,/>,, -Checked ,/%•- Date /"; -','./// I,,

GRJTP2.0WT 11112/91 Page 2

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGVENT=TOP LENGTH=1650. FT. SLOPE= 2.A

ASSUMED D50= .1250FT. AT D/S END OF SEGMENT

CORRESPONDING Q= 2.091CFS/FT AT SEGMENT END BY FS METHOD

SLOPED w****FLOWS(CFS/FT)**** VEL. DEPTH MANNING TIME OF

DISTANCE ALLOC. PORES ROCK (FPS) (FT) N CONC(MIN)

FROM TO i11T. TOTAL

(FT) (FT)

0. 97. .123 .000 .123 1.39 .09 .032 1.16 1.16

97. 194. .246 .000 .246 1.93 .13 .030 .84 2.00

194. 291. .369 .000 .U69 2.33 .16 .328 .69 2.69

291. 388. .492 .000 .492 2.67 .18 .. 27 .61 3.30

3S-. 485. .615 .000 .615 2.95 .21 .:27 .55 3.55

455. 582. .7"30 .000 .738 3.21 .23 .C26 .50 4.35

5E2. 679. .E6i .000 .861 3.44 .25 .C26 .47 4.Z2

67;. 776. .9Z .000 .9'54 3.65 .27 .::6 .4L 5.25

776. 874. 1.107 .C^O 1.107 3.85. .29 .C26 .42 5.6S

874. 971. 1.230 .000 !.230 4.03 .30 .Cr5 .40 6.O0

971.1068. 1.333 .000 1.353 4.21 .32 .025 .38 6.47

1C62.1165. 1.476 .000 1.476 4.37 .34 .025 .37 5.64

1165.1262. 1.599 .CCO 1.599 4.53 .35 .C05 .36 7.2L

1262.1359. 1.722 .0OC 1.722 4.6S .37 .025 .35 7.5L

135-.14 56. 1.6-5 .000 1.845 4.82 .33 .025 .34 7.S2

1456.1553. 1.968 .000 1.968 4.96 .40 .025 .33 E.2'

1553.1450. 2.G91 .000 2.091 5.09 .41 .025 .32 C.52

RAINFALL INTENSITY RAINFALL INTERSI7Y

TeAT ASSUMED D50 BASED ON CALCULATED

CAN WITHSTAND BASED TIME CF CONC.AND USING

ON THE EON I=O/CA= INTERPOLATING FUNCTION

(4356-•0'/L I=10**(G-H*((LCGT)**Z))

(!NCH/HR) (INH/II1R)

55.20 32.95



()MORRISON-KNUDSEN ENGINEERS, INC. Sheet

Project '/A,,s/ -AT Contract No. 5• "' File No.

Feature ,,•'4'A/;"•",' P)•, F7,'/PfA Designed . D-te ////./ 9.'
Item '5' 4,412', -',,-7, /;.-,-9K 4-/,"0,k6, ' 4' ,Checked - Date /•.-./2 ,,

/-/ 1" /,

GRJTP2.OUT 11/12/91 Page 3

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGMENT=SIDE LENGTH= 180. FT. SLOPE= 20.%

ASSUMED D50= .3748FT. AT D/S END OF SEGMENT

CORRESPONDING Q= 1.119CFS/FT AT SEGMENT END-BY STEPHE"SONS METHOD

SLOPED *****FLOWS(CFS/FT)****

DISTANCE ALLOC. PORES ROCK

FROM TO
(FT) (FT)

0. 97. .059 .000 .059

97. 194. .119 .0CO .119

194. 291. .178 .000 .178

291. 383. .237 .0CO .237

388. 485. .297 .O0C .297

485. 5E2. .356 .0GO .356

582. 679. .415 .000 .415

679. 776. .475 .000 .475

776. 874. .534 .000 .534

874. 971. .593 .000 .593

971.1068. .653 .020 .653

1068.1165. .712 .000 .712

1165.1262. .771 .003 .771

1262.1359. .F31 .000 .831

1359.1456. .890 .000 .690

1456.1553. .950 .000 .950

1553.1650. 1.239 .C,0 1.039

0. 90. 1.064 .000 1.064

90. 180. 1.119 .000 1.119

VEL. DEPTH MANNING TIME OF

(FPS) (FT) N CONC(MIN)

INT. TOTAL

.97
1.37
1.66
1.90

2.1I
2.30
2.47
2.63
2.77

2.91
3.04
3.16
3.27
3.38
3.49
3.59

5.33
5.47

.06

.09

.V1

.12

. 14

.16

.17

.18

.19

.20

.22

.24

.25

.26
,.26

.27

.20

.20

.037

.033

.031

.030

.029

.028

.028

. C27

.027

.027

.027

.026
026

.026

.026

.026

.'26

.043
042

1.67 1.67
1.18 2.85

.97 3.82

.85 4.67

.77 5.44

.7J 6.14
.66 6.80

.62 7.41

.58 C.00

.56 2.56

.53 9.09

.51 9.A0

.4C 13.09

.48 12.57

.46 11.04

.45 11.49

.44 1 .93

.73 12.21

.27 12.48

RAINFALL INTENSITY

THAT ASSUMED D50

CAR WITHSTAND BASED

ON THE EON 1=0/:A=

(43560*0)/L

(IMCHIHR)

26.63

RAINFALL INTENSITY

BASED ON CALCULATED

TIME Cz C0NC.ANJD LS:NG

INTE-;3LAT!N3 FUN:TICN
I=IO**(G-V=( LGGT% '"))

(:NCH/HR)

26.59

"**'"*RESULTS SUMMARY"' " AREA=1

SEGMENT LENGTH SLOPE DSO 0 AT TC STARTIN3 XEThOD OF

(FT) (M) (INCH) D/S END (MINUTES) RCCK D50 CALC.

(CFEIFT) (INCH)

TOP 1650. 2.3 1.5
"SIDE 180. 20.0 4.5

2.091
1.119

8.5 1.50 SArETY FACTOR

12.5 1.50 STEPHENSON

(1 '7



(W MC-RISON-KNUDSEN ENGINEEI5, INU. Sheet ,7-
Project Contract No. 3 -3 ' File No.

Feature ,",/ Desioned A-'/a/-' .-, __!__._" '"

Item. " . / ,r '/,;Zp -/Pf i/Ar 4'.•/ "Checked .-- Date________

GRJTP12.OU" 11/e/91 Page 1

**INPUT FILE PRINTOUT**

GRJ - TOP AND SIDE SLOPESZERO PORE FLOW (FILE:GRJTP12.CUT)

GRJ FW 11-08 1991
1.820 .340 1.640 2.640 .220 1 .002 1.0

2 0
0 0

17 2 ,/
TOP **"** 3.0 .33 35.0 FS

S!DE 18C.0 20.0 .33 39.0 ST,

.1250 2.0 .02083

.1250 2.0 .00347

* * i * * * * * "* * END INPUT DATA * * * * * * * * * *

GRJ - TOP AND SIDE SLOPES,ZERO PORE FLOW CFILE:GRJTF12.0UT)

U1.TRA,.GRJ RUN I.D.=FW DATE=11-08 1991

***SAFETY FACTOR/STEPHENSO, METHOD FOR EMEANREN'T EROS:.O0 PROTE:TIC!''***

* " * * * * * * * * * INPUT DATA * * * * * * * * * * * * *

CCEFF!CIENTS FOR INTENSITY DURATION CURVE

FEP=1O**C(G-H*(LCGT)*Z),:

G= 1.820 H= .340 Z=1.640

RIPRAP STONE SP.GRAVITY= 2.64 C IN STEPEENSONS EON= .22

- - - EMBANK.MENT - - -

AREA
(LOCATION SEGMENT LENGTH SLOPE POROSITY FRICTION

IN PLAN) (FT) (%) ANGLE

(DEG)
1 TOP 165C. 3. .33 35. SAFETY FACTC.

___ !DE 180. 20. .33 39. STEPHENSOý.S

* - * * * * * * * * END INPUT DATA * * * * W * * * * *



(• MORRISON-KNUDSEN ENGINEERS, INC. Sheet "/-/~~A MORRISON KNUDSEN COMPANYCotatN. 9 -3"FeN.______

Project W A ", , Contract No. 3f.-3" File No.

Feature rf$,• ,-r- ',t.esianed ,• . Eate -

Item rz /;ný- Dae'Chscked Date

GRJTP12.OU 11/8191 Page 2

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGMENT=TOP LEIJGTH=1650. FT. SLOPE= 3.X

ASSUMED D50= .1250FT. AT D/S END OF SEGMENT
CORRESPOIDING 0= 1.460CFS/FT AT SEGMENT END BY FS METHOD

SLOPED *****FLO'S(CFS/FT)**** VEL. DEPTH MANNING TIME OF
DISTANCE ALLOC. PORES ROCK (FPS) (FT) N CGNC(MIN)
FROM TO INT. TOTAL
(FT) (FT)

0. 97. .C86 .000 .086 1.25 .07 .035 1.30 1.30
97. 194. .172 .000 .172 1.775 .10 .032 .92 2.22

194. 291. .258 .000 .258 2.12 .12 .030 .76 2.98
291. 388. .344 .000 .344 2.43 .14 .029 .67 3.65
3BE. 485. .429 .c00 .429 2.69 .16 .02C .60 4.25
455. 582. .515 .000 .515 2.93 .18 .C2d .55 4.83
582. 679. .601 .'20 .601 3.1. .19 .027 .51 5.32
679. 776. .657 .000 .61,7 3.34 .21 .027 .48 5.Er

776. 874. .773 .000 .773 3.52 .22 .027 .46 6.21
874. 971. .859 .003 .859 3.69 .23 .026 .44 6.73
971.1068. .945 .C00 .945 3.86 .24 .026 .42 7.02

i068.1165. 1.031 .000 1.031 4.01 .26 .026 .40 7.52
1165.1262. 1.116 .000 1.116 4.15 .27 .026 .39 7.91
1262.1359. 1.2C2 .000 1.202 4.30 .23 .026 .38 8.29
1359.1456. 1.288 .C00 1.285 4.43 .29 .G26 .36 3.65
1456.1553. 1.374 .000 1.374 4.56 .30 .025 .35 9.01
1553.1650. 1.460 .000 1.460 4.69 .31 .025 .35 9.35

RAINFALL INTENSITY RAINFALL INTE!!SITY
THAT ASSUMED D50 BASED ON CALCULATED

CAN WITHSTAND BASED TIME OF CCKC.AND USIIJG
ON THE EON I=Q/CA= INTERPOLATING FUNCT!CN

(43360*0)/L I=10**(G-X*((LCGT)**Z))

(INCH/HR) (M::H/HR)

38.54 31.34

/',



(VMORRISON-KNUDS.N ENGINEERS, INC. Sheet /&-n/

Project Ccntract No. 3APE--,P' File No.
Feature /f'? ' •D7f?6•"i Desgned ,/.,/ ate

Item ,751 .-A .5 4-,a-c$ 2, . z• r ,Checked ' Date '/-/'/,

GRJTP12.OU 11/8/91 Page 3

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGMENT=SIDE LENGTH= 180. FT. SLOPE= 20.%

ASSUMED D50= .3887FT. AT D/S END OF SEGMENT

CORRESPONDING Q= 1.182CFS/FT AT SEGMENT END-BY STEPHENSCNS METHOD

SLOPED *****FLO1dS(CFS/FT)****

DISTANCE ALLOC. PORES ROCK

FROMi TO

(FT) (FT)

0. 97. .063 .000 .063

97. 194. .125 .000 .125

194. 291. .188 .000 .188

291. 388. .251 .000 .251

388. 485. .313 .000 .313

485. 582. .376 .000 .376

562. 679. .439 .000 .439

679. 776. .501 .000 .501

776. 874. .564 .000 .564

674. 971. .627 .000 .627

971.1068. .689 .000 .689

1C58.1165. .752 .000 .752

1165.1262. .815 .000 .815

1262.1359. .877 .000 .877

1359.1456. .940 .OCO .940

1456.1553. 1.003 .000 1.003

153.1650. 1.065 .000 1.065

0. 90. 1.124 .000 1.124

90. 180. 1.182 .OCO 1.182

VEL. DEPTH MANNING TIME OF

(FPS) (FT) N CONC(.IN)

IKT. TOTAL

1.07
1.50

1 .83
2.10
2.32
2.53
2.71

2.89
3.05
3.23
3.35

3.48
3.61
3.73

3.85
3.96
4.,7
5.43

5.57

•C6
.08
.10
.12
.13
.15
.16

.17

.18

.20
.21
.22

.23

.25

.26

.21

.21

.037

.033

.031

.30

.029

.029

.023

.028
.027
C027
C27

.027
.026
.026
.C26
.026
. C26
.043

X43

1.52
1.08

.88

.77

.70

.64

.60

.56

.53
.50
.48
.46

.45
.43
.42
.41
.40

.27

1.52
2.59
3.48
4.25
4.94
5.58
6.18
6.74
7.27
7.77
8.26
8.72
9. 17
9.61

10.03

11.83

11.38

RAINFALL INTEESITY

THAT ASSUMED D50

CAN WITHSTAND BASED

ON TFE EON I=C/CA=

(4356010)/L

(IUCHIHR)

28.13

RAINFALL INTENSITY

BASED ON CALCULATED

TIME CF COKC.AND USING

INTERPOLATINC FINCTICR

=1O**(G-H*((L0GT)**Z))

(INCH/HR)

28.07

*******RESULTS SUMhARY****** AREA=1

SEGMENT LENGTH SLOPE D50 0 AT TC STARTING PETHOD OF

(FT) M%) (INCH) D/S END (MINUTES) RO:K D50 CALC.
(CFS/FT) (INCK)

TOP 1650. 3.0 1.5 1.460

SIDE 130. 20.0 4.7 1.182

9.4 1.50 SAFETY FACTOR
11.4 1.50 STEOVENSON



(•MORRISON-KNUDSEN ENGINEERS, INC. Sheet e:--L
A MORRISON KNUDSEN COMPANY

Project u '41/6-&"T Contract No. 3,.f-r-35" File No.
Feature 400e•-', , Designed. . Date -
Item 4V"-Z;,/A;•,, f •' , .- ," , Checked Da'-.Z- nate /<-

/ / / .,

•/. f -_ý pre 'r 1* /0 ,<Ai/p AIýAg =.7,0 xe

GRJTP11.OUT 11/8/91 Page 1

**INPUT FILE PRINTOUT**

GRJ - TOP AND SIDE SLOPES,ZERO PORE FLOW (FILE:GRJTP11.OUT)

GRJ FW 11-08 1991
1.820 .340 1.640 2.640 .220 1 .002 1.0

2 0
o 0

17 2
TOP **** 3.5 .33 35.0 FS

SDE 180.0 20.0 .33 39.0 ST
.1250 2.0 .02083
.1250 2.0 .00347

* * * * * * * * * * *END INPUT DATA * * * * * * * * * * A

GRJ - TOP AND SIDE SLO?ESZERO PORE FLCV (FILE:GRJTP1I.UJT)

LMTRA/GRJ rUN, I.D.=FW DATE=!1-08 1991

***SAFETY FACTOR/STEPHENSOIJ METHOD FOR EMBANKMENT EROSIO; PFROTCT:LN**

* * * * * * * * * * IkPUT DATA * * * * - * * * * * * * *

CCEFFICIENTS FCR INTENSI7Y DURATION CURVE -
IFMP=!0**(G-V*(LCGT)1*Z):

G= 1.820 H= .340 Z=1.640

RIPRAP STONE SP.GRAVITY= 2.64 C IN STEPHENSCNS EO:.= .22

- - - EMBANKMENT - - -

AEA
(LOCATION SEGFENT LENHTf SLOPE PCROS!TY FRICTIOC
IN PLAR) (FT) (M) AVG.E

(DEG)
1 TOP 1650. e .33 35. SAFETY FACTOR

1 SIDE 180. 20. .33 3. STP!PEENSONS

* * * I P * * 0 * * * END INPUT DATA * * * * P 1 1 P *

p



A MORRISON-KNUU N 1110. 1-

Project AO;;2M 7 T Contract No..3J'o°t"4"' F3ie No.

Feature . 5' . Designed ZZ: Date ___/-_

Item Z7' P--#-.ecO ve -•-,,,q# e•-c e- /4--,?"2,h"Checked , Date "'- •,

GRJTP11.0UT 11/8/91 Page 2

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGMENT=TOP LENGTH=1650. FT. SLOPE= 4.%

ASSUMED D50= .1250FT. AT D/S END OF SEGMENT

CORRESPONDIRC Q= 1.179CFS/FT AT SEGMENT END BY FS METHOD

SLOPED ****FLOWS(CFS/FT)**** VEL. DEPTH MANNING TIME OF

DISTANCE ALLOC. PORES ROCK (FPS) (FT) N CONC[MIN)

FROM TO INT. TOTAL

(FT) (FT)

0. 97. .069 .00 .069 1.17 .06 .037 1.39 1.39

97. 194. .139 .G00 .139 1.64 .08 .033 .98 2.37

194. 291. .208 .000 .208 2.00 .10 .031 .81 3.18

291. 388. .277 .00C .277 2.29 .12 .030 .71 3.89

338. 415. .347 .0CO .347 2.54 .14 .029 .64 4.53

485. 5S2. .416 .000 .416 2.76 .15 .02! .59 5.11

552. 679. .485 .00 .485 2.96 .16 .02P .55 5.66

679. 776. .555 .000 .555 3.16 .1! .023 .51 6.-7

r776. 874. .624 .0c0 .624 3.33 .19 .027 .49 6.65

874. 971. .693 .CCO .693 3.50 .20 .C27 .46 7.12

971.1068. .763 .000 .763 3.65 .21 .X27 .44 7.55

1C68.1165. .'32 .03= .832 3.80 .22 .C27 .43 7.f9

1165.1262. .901 .00 .901 3.94 .23 .026 .41 8.45

1262.1359. .971 .0oo .971 4.07 .24 .C26 .40 E.79

1359.1456. 1.040 .030 1.040 4.20 .25 .026 .39 5.i5

1456.1553. 1.109 .030 1.109 4.32 .26 .026 .37 9.55

1553.1450. 1.179 .CO0 1.179 4.44 .27 .026 .36 ;.92

RAINFALL INTENSITY RAINFALL INTENSITY

THAT ASSUMED C50 BASED 01 CALCULATED

CAN WITHSTAND BASED TIME CF CODC.AND USIVI^

OK THE E011 I=O/CA= INTERPOLATINa FUNCTIC.:

(43560*C)/L I=1O**(G-H*((LOGT)**Z;)

M!CH/HR) (IN:CH/Hk)

31.12 30.34



PMORRISON-KNUDSEN ENGINEERS, INC.S A M O R II Sl • N K U I; r O P N

Project 0=797'' /•-"

Feature 'fOAI.oy e.•.

Item -: -V 7A7 4 )q

Sheet .A-./
Contract No. 3# "-Z41 File No.
Descqned c- . Date :/7/'/ ;-
C hec k ed ,11;-< D a te :•fjt•

GRJTP 11 .OUT 11/8/91 Page 3

DETAILED CALC TABLE WITH FINAL ROCK SIZE

SEGMENT=SIDE LENGTH= 180. FT. SLOPE= 20.%

ASSUMED D50= .3991FT. AT D/S END OF SEGMENT

CORRESPONDING 0= 1.229CFS/FT AT SEGMENT END-BY STEPHENSONS METHOD

SLOPED *****FLOWS(CFS/FT)****
DISTANCE ALLOC. PORES ROCK

FROM TO
(FT) (FT)

0.. 97. .065 .000 .065
97. 194. .130 .000 .130

194. 291. .196 .000 .196

291. 388. .251 .000 .261

39S. 485. .326 .000 .326
485. 582. .391 .000 .391
552. 679. .456 .000 .456

679. 776. .522 .O00 .522
776. 874. .587 .000 .587
874. 971. .652 .000 .652
971.1068. .717 .000 .717

1068.1165. .782 .000 .782
1165.1262. .848 .000 .848

1262.1359. .913 .000 .913
1359.1456. .978 .000 .978

1456.1553. 1.043 .000 1.C43
1553.1650. 1.108 .000 1.108

0. 90. 1.169 .000 1.169

90. 18C. 1.229 .000 1.229

VEL. DEPTH FANNING TIME OF

(FPS) (FT) N CONC(MIN)
INT. TOTAL

1.13
1.60
1.94
2.23
2.46
2.68
2.88
3.07
3.24

3.40
3.55
3.70

3.83
3.96
4.C9
4.21
4.332

5.50
5.64

.06

.08

.10

.12

.13

.15

.16

.17

.18

.19

.20

.21

.22

.23

.24

.25

.26

.21

.22

.038

.033

.031

.030

.029
.02
.028
.028
027

.027

.027

.027

.027
.026
.026
.026
.C26

043
.043

1.43
1.01

.83

.73

.66

.60

.56

.53

.50

.48

.46
44

.42

.41

.40

.37

.37

.27

1.43
2.45
3.28
4.01

4.66
5.27
5.83

6.3.5

6.55
77.33

7.78
6.22

9.45
9.S3

-0.21

IC .74

RAINFALL INTEISITY

THAT ASSUMED DS0

CAM WITHSTAND BASED

ON THE EGN I=C.'CA=

(43560*Q)/L

(INCH/KR)

29.25

RAINFALL INTENSITY

BASED C:: CALCULATED

TIME OF C3NC.AND USINZ

INTERPILATINS FUNCTION

(INCH/HR)

29.00

***"**'RESULTS SUMMARY**'*** AREA=1

SES!'ENT LENGTH SLOPE D50 0 AT 7C STARTING METHOD OF

(FT) (•) (INCH) D/S END (MINUTES) ROCK D53 CALC.

(CFS/FT) (II::Il)

TOP 1650. 3.5 1.5 1.179
SIDE 10. 20.0 4.8 1.129

9.9 1.50 SAFETY FACTOR
10-7 1.50 STFP9E'•SON

t..
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Tal"e 3-2 Vuim of retardance
con fflidof cý hEq. (3-11) t" -L "

Value
Surfae of.

Smooth asp~ha surfaen 0.007
Concrete pavement 0.012
Tar and gravel pavement 0.017
Closely clipped sod 0.046
Dense bluepgs turf 0.060 C " a. ., .,..

where L. is the length of overland flow in feet. With L, in meters and i in mil-
limeters per hour, the constant is 526. The coefficient b is given by

b 0.00071 + c,(11)

where So is the slope of the surface and cis a retardancc coefficient (Table 3-2). In
SI metric units, the multiplier for I is 2.8 x 10-i . Equations (3-10) and (3-11) are
applicable only when the product U, is less than5 0 in English units or 4000 in SI
metric units.

Time of concentration for a small basin is equal to the longest combi-
nation of overland flow time and conduit flow time which exists anywhere in the
basin. Conduit flow time is commonly taken as the length of the longest channel
divided by the average velocity of flow.

3-12 Unit hydrographs If two identical rainstorms could occur over a drainage
basin with identical conditions prior to the rain. the hydrographs of runoff from
the two storms would be expected to be the same. This is the .basis of the unit-
hydrograph concept.' Actually the occurrence of identical storms is very rare.
Storms may vary in duration, amount, and areal distribution of rainfalL A unit
hydrograph is a hydrograph with a volume of I in. (25 mm) of runoff resulting
from a rainstorm of specified duration and areal pattern. Hydrographs from other
storms of like duration and pattern are assumed to have the same time base, but
with ordinates of flow in proportion to the runoff volumes.

A unit hydrograph may be constructed from the rainfall and streamflow data
of a storm with reasonably uniform rainfall intensity and without complications
from preceding or subsequent rainfalL The first step in the derivation is the
separation of groundwater flow from direct runoff. The volume of runoff (area
ABCD. Fig. 3-11) is determined and the ordinates of the unit hydrograph are
found by dividing the ordinates of the direct runoff by the volume of direct runoff
in inches. The resulting unit hydrograph should represent a unit volume (1 in., or

'L K. Sherman. Streamfilow from Rainfall by the Unit-graph Method. EJw. Nws-Record.
VoL 10S. pp. 301-305. 1932.
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1.4 BEFIAITIIONS

A. Tailings Embankment: See Section 02200. P-•,-c,.-v" .<', > 7. ri, 7,• 1.1 I

B. Cover: See Section 02200.

PART 2 - PRODUCTS

2.1 ONSITE PROCESSED MATERIALS

/~ I-

.~ ~.$

Wy L u'/,-/9 o-

I

I

A. Gradation: All materials shall be reasonably well graded
within the following gradation limits:

1. Riprap Materials:

a. Type A:

U.S. Standard Sieve Size
Square Openings-

I
[4-inch
3-inch
2-inch
1-1/2-inch
1-inch

Percent Passing
by Weight

100
45-100
17-60

0-40
0-!01*

b. Type B:

I U.S. Standard Sieve Size
Square Openincs

[9-inch
8-inch
6-inch
4-inch
2-inch

Percent Passing
by W.eight

10-0
40-3.0]

0-5

I
C. Tvpe C:

">4
U.S. Standard Sieve Size

Square Openings
Percent Passing

by Weight

(11-inch
10-inch
8-inch
6-inch
4-inch
2-inch

100
65 -10 C
26-05

0-48
0-30
0-5 ]*

* P.I.D. 05-S-17, Rev. 1

Document No. 5025-GRJ-S-C!-0!030-06
Issued for ConstructIlon-Revision 4

Erosion Protection
GRJ-PH-II C2273 - 2

6410S
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T [d. Type D:

46

wý L I I/It-/Y v

2.

3. Bedding Materials:

U.S. Standard Sieve Size
Square Openings

Percent Passing
by Weight

[ 3-inch
1-1/2-inch

3/4-inch
No. 4
No. 50
No. 200

100
78-100
53-100
5-82
0-30
0-5 ]*

B. Bedding materials shall be from crushed rock retained on
the 8-inch sieve. Alternatively, the Subcontractor may
opt to supply bedding materials from his own sources. In
such a case, the requirements in Section 2.2.A shall apply.

C. Mulch Rock: Gradation shall vary in size from 0-2 inch.

D. Separate stockpiles shall be maintained for each type of
material.

E. Rock quality test results will be evaluated by the
Contractor using the criteria listed in Table 02278-A.
The score for each test will be determined by multiplying

* P.I.D. 05-S-17, Rev. 1I

I.

Document No. 5025-GRJ-S-01-01030-06
Issued for Construction-Revision 4

Erosion Piotection
02278 - 3

8430S
080790GRJ-PH-II
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W UATER SURFACE PROFILES

* VERSION OF SEPTEMBER 1988
IROR: 01,02

DATAED: 4 APRIL 1989

I DATE 4/11/91 TIME 15:26:25

*Wft~tWtt********t**sttwwt.~oww.. ....

* U.S. ARMY CORPS OF ENGINEERS
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* 609 SECOND STREET, SUITE D
DAVIS, CALIFORNIA 95616-4687
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GRDCHPB.OT1 4/11191
/./11/91 15:26:25

Page 2

olQýeIle Pool'al#Ir AlCS 1

THIS RUN EXECUTED 4/11/91 15:26:25

HEC2 RELEASE DATED SEP 8 UPDATED APR 1989

ERROR CORR - 01.02
NOCIFICATION -

~/A~t ~'4~

T1 UNTRA PROJECT/GRAND JUNCTION
T2 BACKWATER STUDY-LOCAL PMP
T3 OFF-PILE DRAINAGE SIJALE(W/O SEDIMENT

JI ICHECK INO NINV IDIR

0 0 0 0

J2 NPROF IPLOT PRFVS XSECV

-1 0 -1 0

DEPOSITION)

STRT

-1

XSECH

0

FILE:GRDCHPB .DAT

METRIC KVINS a

0 0 1680.

FN ALLDC IBW

0 -1 0

USEL

5241.0

CHNIM

0

FQ

ITRACE

0

J3 VARIABLE CCOES FOR SUMMARY PRINTOUT

38 43 8 1 2

39 42 33 38 43

17 39 42 33 68

1_a4ýPRNT NUMSEC ********REQUESTED

-10 -10

5 4
8 1

67

SECT ION NUMBERS******

25
2

26
5

17
26

NC
Xl
X2
GR

xl
X2
GR

xl
x2
GR

xl
X2
GR

.032
13

1680.
5240.

12
1670.
5244.

11
1640.
5246.

10
1630.
5248.

.032
4

0.

4

0.

4

0.

4

0.

.032
0.

5236.4

0.

5240.

0.

5242.

0.

5244.

.1
200.

0.

160.

20.

150.0

20.

140.0

20.

.3
0.

5236.4

360.

5240.

200.

5242.

200.

5244.

0.

200.

360.

140.

200.

130.0

200.

120.0

0.

5240.

360.

5244.

200.

5246.

200.

5248.

200.

160.

150.0

140.0



GRDCHPB.OT1 4/11/91

4/11/91 15:26:25

9
•./ 1630.

5250.

Xl 8

X2 1630.

GR 5252.

xl 7.75
X2 1610.
GR 5252.5

Xl 7.5
X2 1590.
GR 5253.0

xl 7

X2 1550.

GR 5254.

Xl 6

X2 1410.
GR 5256.

xl 5.
X2 1410.

•R 5258.

4

360.
5259.

Xl 3

X2 200.
GR 5260.

xl 2 •

X2 94.

GR 5261.

4

0.

0.

5246.

4 0.

0. 5248.

4 0.

0. 5248.5

4 0.

0. 5249.0

4 0.

0. 5250.

4 0.

0. 5252.

4 0.

0. 5254.

4 0.

0. 5256.

4 0.

0. 5258.

4 0.

0. 5260.

Page 3

130.0

20.

120.0

20.

137.5

20.

155.

20.

190.0

20.

180.0

20.

170.0

20.

130.0

15.

93.33

10.

56.67

5.

200.

5246.

200.

5248.

50.

5248.5

50.

5249.

100.

5250.

200.

5252.

200.

5254.

200.

5256.

160.

5258.

160.

5260.

oAt~~,Q,/e
200. 200.

srle e9~

200.

,ý;ý f -:,7

PAGE 2

lllýlwlp/1111/1-
I(Af 41,,iýefl

200.

110.0

200.

100.0

50.

97.5

50.

95.

100.

90.0

200.

80.0

200.

70.0

200.

55.0

160.

43.33

160.

31.67

5250. 130.0

5252. 120.0

50.

5252.5 137.5 ticte - •

50. - J'" ,A• 7

5253. 155.0

100.

5254. 190.0

200.

5256.

200.

5258.

200.

5259.

160.

5260.

160.

5261.

180.0

170.0

130.0

93.33

56.67



GRDCHPB .OT1
4/11/91

4111/91
15:26:25

Page 4 A R

d/f f/ -Ovl1

PAaE 3

THIS RUN EXECUTED 4/11/91 15:26:29' °

HEC2 RELEASE DATED SEP 88 UPDATED APR 1989

ERROR CORR - 01,02
MODIFICATION -

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

OFFILE DRAINAGE SWALE, LOCAL PNP

SUMMARY PRINTOUT

SECRO a

* 13.000 1680.00

12.000 1670.00

11.000 1640.00

10.000 1630.00

9.000 1630.00

8.000 1630.00

7.750 1610.00

" .-D0 1590.00

7.000 1550.00

6.000 1410.00

5.000 1410.00

4.000 360.00

* 3.000 200.00

2.000 94.00

DEPTH

1.29

1.90

1.93

2.05

2.14

2.30

2.52

2.42

2.34

2.23

2.40

2.23

.89

.90

5237.69 5237.69

5241.90 5241.77

5243.93 5243.85

5246.05 5245.95

5248.14 5248.08

5250.30 5250.22

5251.02 5250.70

5251.42 5251.17

5252.34 5252.11

5254.23 5254.13

5256.40 5256.29

5258.23 5257.16

5258.89 5258.89

5260.90 5260.64

1D'KS

141.70

99.44

109.26

104.01

111.56

107.56

75.37

83.75

87.94

110.62

106.84

12.81

173.40

51.54

c ItUJ
TOPWID

200.00

139.04

129.25

120.54

111.35

103.02

115.35

123.45

140.06

126.78

122.14

106.78

60.14

53.90

AREA

258.40

246.58

230.32

226.52

214.92

210.68

243.32

240.36

245.30

207.90

206.98

163.37

41.76

36.57

VCH K*XNCH

6.50 32.00

6.77 32.00

7.12 32.00

7.20 32.00

7.58 32.00

7.74 32.00

6.62 32.00

6.62 32.00

6.32 32.00

6.78 32.00

6.81 32.00

XLCH ELMIN

.00 5236.40

360.00 5240.00

200.00 5242.00

200.00 5244.00

200.00 5246.00

200.00 5248.00

50.00 5248.50

50.00 5249.00

K*CHSL

.00

10.00

10.00

10.00

iC.00

10.00

10.00

10.00

1C.C0

10.00

10.00

10.o00

12.50

12.50

100.00

200.00

200.00

200.00

160.00

160.00

5250. CO

5252.00

5254.00

5256.00

5258.00

5260.00

2.20

4.79

2.57

32.00

32.00

32.00

,Y- /~4PCf



GRDCHPB .OT1

4/11/91

4/111/91

15:26:25

Page 5

A't7/ Plze, wi-;v PAGE 4

/ . .~f.y,

r . DRAINAGE

MMRY PRINTOJT

SECHO

* 13.000 1i

12.000 1i

11.000 i

10.000 1

9.000 1

8.000 1.

7.750 1

7.500 1

7.000 1

6.000 1

5.000 1

K., , 4.000

* 3.000

2.000

SWALE, LOCAL PKP

CWSEL CRIWS 10*1S VCH KMXCH XLCH ELMIN K*CHSL FRCH

237.69 5237.69 141.70 6.50 32.00 .00 5236.40 .00 1.01

a

680.00

670.00

640.00

630.00

630.00

630.00

610.00

590.00

550.00

410.00

410.00

360.00

200.00

94.00

DEPTH

1.29

1.90

1.93

2.05

2.14

2.30

2.52

2.42

2.34

2.23

2.40

2.23

.89

.90

5

5241.90

5243.93

5246.05

5248.14

5250.30

5251.02

5251.42

5252.34

5254.23

5256.40

5258.23

5258.89

5260.90

5241.77

5243.85

5245.95

5248.08

5250.22

5250.70

5251.17

5252.11

5254.13

5256.29

5257.16

5258.89

5260.64

99.44

109.26

104.01

111.56

107.56

75.37

93.75

87.94

110.62

106.84

12.81

173.40

51.54

6.77

7.12

7.20

7.58

7.74

6.62

6.62

6.32

6.78

6.81

2.20

4.79

2.57

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

360.00

200.00

200.00

200.00

200.00

50.00

50.00

100.00

200.00

200.00

200.00

160.00

160.00

5240.00

5242.00

5244.00

5246.00

5248.00

5248.50

5249.00

5250.00

5252.00

5254.00

5256.00

5258.00

5260.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

12.50

12.50

.90

.94

.93

.96

.95

.80

1.14

1.10

1.21

1.22

1.34

1.37

.99

.84 1.02

.84

.93

.92

.31

1.01

.55

.96

1.13

1.13

.12

.75

.22



GRDCH4B.OTI

4/12/91

4/12/91 Page 4

15:20: 0 PAGE 3

THIS RUN EXECUTED 4/12/91 15:20: 7

HEC2 RELEASE DATED SEP 88 UPDATED APR 1989

ERROR CORR - 01,02
MODIFICATION - - 7."<-r~ro

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

OFFPILE DRAINAGE SVALE, 200-YEAR STORM

SUMMARY PRINTOUT

SECNO

* 13.000

* 12.000

* -11.000

10.000

9.000

8.000

7.750

7.500

7.000

6.000

5.000

* 4.000

* 3.000

2.000

a

194.00

194.00

193.00

193.00

193.00

193.00

191.00

189.00

185.00

165.00

165.00

36.00

20.00

7.50

DEPTH

.31

.61

.47

.65

.56

.72

.66

.70

.68

.70

.76

.51

.22

.25

CWSEL

5236.71

5240.61

5242.47

5244.65

5246.56

5248.72

5249.16

5249.70

5250.68

5252.70

5254.76

5256.51

5258.22

5260.25

CRIWS 10*KS TOPIlD AREA VCH K*XNCH XLCH ELMIN K*CHSL

5236.71

5240.43

5242.46

5244.48

5246.52

5248.56

5249.06

5249.57

5250.57

5252.58

5254.65

5256.28

5258.22

5260.13

225.34

62.16

170.61

70.96

144.77

79.69

110.82

96.07

101.16

100.65

106.64

29.16

259.81

35.59

200.00

126.09

114.73

106.50

95.60

87.16

87.31

88.75

90.61

80.99

72.71

55.50

39.79

34.04

61.33

74.98

53.17

67.15

51.93

59.87

53.92

56.29

55.17

49.33

46.43

24.67

7.87

7.46

3.16

2.59

3.63

2.87

3.72

3.22

3.54

3.36

3.35

3.35

3.55

1.46

2.54

1.01

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

.00

360.00

200.00

200.00

200.00

200.00

50.00

50.00

100.00

200.00

200.00

200.00

160.00

160.00

5236.40

5240.00

5242.00

5244.00

5246.00

5248.00

5248.50

5249.00

5250.00

5252.00

5254.00

5256.00

5258.00

5260.00

.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

12.50

12.50



GRDCH4B.OT1 4/12/91

4/12/91 15:20: 0

Page 5 aro-1.:;v12,47-

6ýLafr2Ll z-oe

PAGE 4

//,r,,,; ," 1/,1/l
'.E DRAINAGE SWALE, 200-YEAR STORM

S-MY PRINTWT

SECNO

' 13.000

* 12.000

* 11.000

* 10.000

9.000

8.000

7.750

7.500

7.000

6.000

5.000

4.000

* 3.000

a

194.00

194.00

193.00

193.00

193.00

193.00

191.00

189.00

185.00

165.00

165.00

36.00

20.00

DEPTH

.31

.61

.47

.65

.56

.72

.66

.70

.68

.70

.76

.51

.22

CSEL

5236.71

5240.61

5242.47

5244.65

5246.56

5248.72

5249.16

5249.70

5250.68

5252.70

5254.76

5256.51

5258.22

CRiWS

5236.71

5240.43

5242.46

5244.48

5246.52

5248.56

5249.06

5249.57

5250.57

5252.58

5254.65

5256.28

5258.22

10*KS

225.34

62.16

170.61

70.96

144.77

79.69

110.82

96.07

101.16

100.65

106.64

29.16

259.81

VCR

3.16

2.59

3.63

2.87

3.72

3.22

3.54

3.36

3.35

3.35

3.55

1.46

2.54

KiXNCK

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

XLCH ELKIN

.00 5236.40

360.00 5240.00

200.00 5242.00

200.00 5244.00

200.00 5246.00

200.00 5248.00

50.00 5248.50

50.00 5249.00

100.00 5250.00

200.00 5252.00

200.00 5254.00

200.00 5256.00

160.00 5258.00

K*CHSL

.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

12.50

FRCH

1.01

.59

.94

.64

.89

.69

.79

.74

.76

.76

.78

.39

1.01

SHEAR

.43

.23

.49

.21

.49

.34

.43

.38

.38

.33

.42

.0B

2.000 7.50 .25 5260.25 5260.13 35.59 1.01 32.00 160.00 5260.00 12.50 .38 .. 05



GRDCH1B.OT1

4/11/91

4/11/91 Page 4

15:27:33

THIS RUN EXECUTED 4/11/91

541wr- 7-

PAGE 3

/o:3

15:27:37

HEC2 RELEASE DATED SEP 88 UPDATED APR 1989

ERROR CORR - 01,02
MODI4FICATION -

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

OFFPILE DRAINAGE SWALE

SUMMARY PRINTOUT

- 100 YEAR STORM

SECNO

* 13.000

* 12.000

* 11.000

10.000

9.000

8.000

7.750

7.500

7.000

6.000

5.000

* 4.000

* 3.000

2.000

a

177.00

177.00

172.00

172.00

172.00

170.00

168.00

166.00

162.00

148.00

148.00

32.00

18.00

7.00

DEPTH

.29

.59

.43

.61

.51

.67

.60

.65

.62

.67

.70

.47

.20

.24

CWSEL

5236.69

5240.59

5242.43

5244.61

5246.51

5248.67

5249.10

5249.65

5250.62

5252.67

5254.70

5256.47

5258.20

5260.24

CRIJS IO*KS TOPWID AREA VCH K*XNCH XLCH ELMIN K*CHSL

5236.69

5240.40

5242.42

5244.45

5246.48

5248.51

5249.02

5249.52

5250.53

5252.55

5254.60

5256.26

5258.20

5260.12

238.90

60.18

179.45

68.45

151.74

76.13

115.78

91.61

105.51

98.64

106.46

30.98

278.93

34.90

200.00

125.83

114.35

106.14

95.15

86.73

66.48

87.92

88.85

79.83

71.36

54.24

39.28

33.79

57.03

71.60

48.80

63.26

47.69

56.13

49.08

52.62

49.91

46.22

43.20

22.36

7.20

7.17

3.10

2.47

3.52

2.72

3.61

3.03

3.42

3.15

3.25

3.20

3.43

1.43

2.50

.98

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

.00 5236.40

360.00 5240.00

200.00 5242.00

200.00 5244.00

200.00 5246.00

200.00 5248.00

50.00 5248.50

50.00 5249.00

100.00 5250.00

200.00 5252.00

200.00 5254.00

200.00 5256.00

160.00 5258.00

160.00 5260.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

12.50

12.50



GRDCH1B.OT1 4/11/91 Page 5

4/11/91 15:27:33

r 'E DRAINAGE SWALE - 100 -YEAR STORN

" Y TPRINTOUT

er ~%-,~;b~ ~?b~1~/-C

.:AIed 4- /3

PAGE 4

Hjw vz/,9

SECRO

* 13.000

* 12.000

* 11.000

* 10.000

* 9.000

8.000

7.750

7.500

7.000

6.000

5.000

4.000

* 3.000

2.000

O DEPTH CUSEL CR11S 10*KS

177.00 .29 5236.69 5236.69 23a.90

177.00 .59 5240.59 5240.40 60.18

172.00 .43 5242.43 5242.42 179.45

172.00 .61 5244.61 5244.45 68.45

172.00 .51 5246.51 5246.48 151.74

170.00 .67 5248.67 5248.51 76.13

1i6.00 .60 5249.10 5249.02 115.78

166.00 .65 5249.65 5249.52 91.61

162.00 .62 5250.62 5250.53 105.51

148.00 .67 5252.67 5252.55 98.64

148.00 .70 5254.70 5254.60 106.46

32.00 .47 5256.47 5256.26 30.98

18.00 .20 5258.20 5258.20 278.93

7.00 .24 5260.24 5260.12 34.90

VCH K*XNCH XLCH ELKIN K*CHSL FRCH SHEAR

3.10

2.47

3.52

2.72

3.61

3.03

3.42

3.15

3.25

3.20

3.43

1.43

2.50

.98

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

.00

360.00

200.00

200.00

200.00

200.00

50.00

50.00

100.00

200.00

200.00

200.00

160.00

160.00

5236.40

5240.00

5242.00

5244.00

5246.00

5248.00

5248.50

5249.00

5250.00

5252.00

5254.00

5256.00

5258.00

5260.00

.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

12.50

12.50

1.02

.58

.95

.62

.90

.66

.80

.72

.76

.74

.21

.48

.25

.47

.31

.34

.37

.36

.78 !,0

.39 .o0

1.03 .32

.37 .05



GRDCH2B.OT1

4/11/91

4/11/91 Page 4

15:28: 2
P~-~ ~PAGE 3

THIS RUN EXECUTED 4/11/91 15:28: 7

HEC2 RELEASE DATED SEP 88 UPDATED APR 1989

ERROR COR - 01.02

MODIFICATION -

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUIMMARY OF ERRORS LIST

OFFPILE DRAINAGE SWALE - 25-YEAR STORM

SUMMARY PRINTOUT

SECNO

* 13.000

* 12.000

* 11.000

10.000

\ 9.000

* 8.000

7.750

7.500

7.000

6.000

5.000

* 4.000

* 3.000

a

140.00

137.00

135.00

135.00

134.00

133.00

132.00

131.00

127.00

115.00

115.00

25.00

14.00

DEPTH

.25

.51

.37

.54

.44

.59

.52

.56

.54

.59

.61

.41

.10

CWSEL

5236.65

5240.51

5242.37

5244.54

5246."

5248.59

5249.02

5249.56

5250.54

5252.59

5254.61

5256.41

5258.10

CRAS 10*KS TOPWID AREA VCH K*XNCH XLCH ELMIN K*CHSL

5236.65

5240.34

5242.36

5244.38

5246.41

5248.44

5248.94

5249.44

5250.46

5252.46

5254.51

5256.22

.00

245.73

58.01

190.69

65.75

161.02

73.11

118.63

89.94

108.82

94.79

109.94

31.92

1674.26

200.00

125.05

113.70

105.38

94.36

85.89

85.23

86.30

86.22

77.34

68.33

52.25

36.35

49.12

61.92

41.34

55.20

40.19

48.84

41.91

45.56

42.22

39.70

36.14

18.83

3.50

2.85

2.21

3.27

2.45

3.33

2.72

3.15

2.88

3.01

2.90

3.18

1.33

32.00

32.00

32.00

32.00

32.00.

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

.00

360.00

200.00

200.00

200.00

200.00

50.00

50.00

100.00

200.00

200.00

200.00

160.00

5236.40

5240.00

5242.00

5244.00

5246.00

5248.00

5248.50

5249.00

5250.00

5252.00

5254.00

5256.00

5258.00

.00

10.00

10.00

10.0C

10.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

12.50

* 2.000 5.30 .26 5260.26 5260.11 13.73 34.61 8.11 .65 32.00 160.00 5260.00 12.50



GRDCH2B.OT1

4/11/91

4/11/91

15:28: 2

Page 5

e

/_4 - M-

PAGE 4

/ f'

r E DRAINAGE SWJALE - 25-YEAR S70RN

" Yiii~ PRINTOUT

SECHO a DEPTH CWS

• 13.000 140.00 .25 5236

• 12.000 137.00 .51 5240

* 11.000 135.00 .37 5242

• 10.000 135.00 .54 5244

9.000 134.00 .4" 5246

EL CRIS lO*KS

.65 5236.65 245.73

.51 5240.34 58.01

.37 5242.36 190.69

.54 5244.38 65.75

.4" 5246.41 161.02

* 8.000

7.750

7.500

7.000

6.000

5.000

% 4.000

* 3.000

133.00

132.00

131.00

127.00

115.00

115.00

25.00

14.00

.59

.52

.56

.54

.59

.61

.41

.10

5248.59

5249.02

5249.56

5250.54

5252.59

5254.61

5256.41

5258.10

5248.44

5248.94

5249.44

5250.46

5252.46

5254.51

5256.22

.00

73.11

118.63

89.94

108.82

94.79

109.94

31.92

1674.26

VCH

2.85

2.21

3.27

2.45

3.33

2.72

3.15

2.88

3.01

2.90

3.18

1.33

3.99

KXmcH XLCH ELKIN K*CHSL FRCH

32.00 .00 5236.40 .00 1.01

32.00 360.00 5240.00 10.00 .55

32.00 200.00 5242.00 10.00 .95

32.00 200.00 5244.00 10.00 .60

SHEAR

.31

.18

.43

.21

.4332.00 200.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

32.00

200.00

50.00

50.00

100.00

200.00

200.00

200.00

160.00

.5246.00

5248.00

5248.50

5249.00

5250.00

5252.00

5254.00

5256.00

5258.00

.9010.00

10.00

10.00

10.00

10.00

10.00

10.00

10.00

12.50

.64

.79

.70

.76

.71

.77

.39

2.27

.26

.36

.30

.33

.30

.36

.07

1.01

* 2.000 5.30 .26 5260.26 5260.11 13.73 .65 32.00 160.00 5260.00 12.50 .24. .02



,<Izt * -/hGROCH3B .OT1

4/11/91

4/11/91 Page 4

15:28:52

THIS RUN EXE

PAGE 3

ECUTED 4/11/91 15:28:56

HEC2 RELEASE DATED SEP 88 UPDATED APR 1989

ERROR CORR - 01,02

MODIFICATION -

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

OFFPILE DRAINAGE SWALE , 10-YEAR STORM

SUMMARY PRINTOUT

SECNO

* 13.000

* 12.000

* 11.000

10.000

9.000

* 8.000

7.750

7.500

7.000

6.000

5.000

* 4.000

* 3.000

2.000

a

116.00

113.00

112.00

112.00

112.00

110.00

109.00

107.00

105.00

94.00

94.00

20.00

11.00

4.40

DEPTH

.22

.45

.33

.48

.39

.53

.46

.50

.48

.52

.54

.36

.15

.18

CWSEL

5236.62

5240.45

5242.33

52".48

5246.39

5248.53

5248.96

5249.50

5250.48

5252.52

5254.54

5256.36

5258.15

5260.18

CRIWS 10*KS TOPWID AREA

5236.62

5240.30

5242.32

52".33

5246.36

5248.39

5248.89

5249.39

5250.40

5252.41

5254.46

5256.19

5258.15

.00

235.59

58.53

189.74

65.72

161.21

72.4

118.47

88.68

111.31

91.54

114.21

30.85

271.93

37.14

200.00

124.49

113.31

104.81

93.92

85.27

84.40

85.07

894.41

75.59

66.14

50.87

37.81

32.00

44.43

54.92

36.96

49.25

36.01

43.58

37.23

40.29

37.10

35.22

31.25

16.46

5.31

5.21

VCH K*XNCH XLCH ELMIN K*CHSL

2.61 32.00 .00 5236.40 .00

2.06 32.00 360.00 5240.00 10.00

3.03 32.00 200.00 5242.00 10.00

2.27 32.00 200.00 5244.00 10.00

3.11 32.00 200.00 5246.00 10.00

2.52 32.00 200.00 5248.00 10.00

2.93 32.00 50.00 5248.50 1"0.00

2.66 32.00 50.00 5249.00 10.00

2.83 32.00 100.00 5250.00 10.00

2.67 32.00 200.00 5252.00 10.00

3.01 32.00 200.00 5254.00 10.00

1.21 32.00 200.00 5256.00 10.00

2.07 32.00 160.00 5258.00 12.50

.84 32.00 160.00 5260.00 12.50



.1-fd 4-17-/GRDCH38.OTI

4/11/91

4/11/91 Page 5

15:28:52

ý7 e4

le Aýro-461
r 'ILE DRAINAGE SWALE, 10-TEAR STORM

16R,.,Y PRINTOUT

PAGE

Iii"I

SECHO

* 13.000

* 12.000

* 11.000

* 10.000

* 9.000

* 8.000

7.750

7.500

7.000

6.000

5.000

4.000

* 3.000

O DEPTH CWSEL CRIIJS 1O"KS

116.00 .22 5236.62 5236.62 235.59

113.00 .45 5240.45 5240.30 58.53

112.00 .33 5242.33 5242.32 189.74

112.00 .48 5244.48 5244.33 65.72

112.00 .39 5246.39 5246.36 161.21

110.00 .53 5248.53 5248.39 72.44

109.00 .46 5248.96 5248.89 118.47

107.00 .50 5249.50 5249.39 88.68

105.00 .48 5250.48 5250.40 111.31

94.00 .52 5252.52 5252.41 91.54

94.00 .54 5254.54 5254.46 114.21

20.00 .36 5256.36 5256.19 30.85

11.00 .15 5258.15 5258.15 271.93

VCH KIXNCH XLCH ELMIN K*CHSL

2.61 32.00 .00 5236.40 .00

2.06 32.00 360.00 5240.00 10.00

3.03 32.00 200.00 5242.00 10.00

2.27 32.00 200.00 5244.00 10.00

3.11 32.00 200.00 5246.00 10.00

2.52 32.00 200.00 5248.00 10.00

2.93 32.00 50.00 5248.50 10.00

2.66 32.00 50.00 5249.00 10.00

2.83 32.00 100.00 5250.00 10.00

2.67 32.00 200.00 5252.00 10.00

3.01 32.00 200.00 5254.00 10.00

1.21 32.00 200.00 5256.00 10.00

2.07 32.00 160.00 5258.00 12.50

.84 32.00 160.00 5260.00 12.50

FRCH

.98

.55

.93

.58

.89

.62

.78

.68

.75

.69

.77

.38

.97

.37

SHEAR

.33

.16

.39

.19

.39

.23

.33

.26

.31

.27

.3-

.06

2.000 4.40 .18 5260.18 .00 37.14
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Ill)ISOI-IJPSENGINEERS££, INC.
SANTA OAK 3 YOGRAPI NODEL: SBUHYO. Veisias 2.2, Juasuav 8, 1187

IKPJT DATA

MDL ti('

TITLEI:
TITLE2:

OT1lA / GRAND JUNCTIOI
DISPOSAL SITE RETENTION MSIN IESIGN

RAINFALL DATA

TYPEII OATA: 1
1 s RAINFA.L IN INCES
2 xI PECENT oF TOTAL KFTH

WE STEP: 30.0 tIiITES
NUJIM Or IAIWIALLS: 4a
WAI'ALLS IN IXlES:

0.005 e.05 0.005 0.005 0.010 0.010 0.010 0.010 0.010 0.010
0.010 0.m0a 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
0.020 0.02M 0.620 0.020 0.020 0.020 0.025 1.625 0.040 0.040
0.1" 0.T7 I.00 0.00 0.025 0.025 0.020 6.020 0.020 0.020
0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015

DRAINACES

iiUii Or DRAINAGE AREAS: 2

MAlE O THE 1st DRINAGE AREA:
ILAINACE AEA:
IHPEWIf AREA:
TIME[ OF COEC(TWNTIK:

'-IL PAMETOES:
INITIAL SOIL llISTIR CONITENT:
SATIIATED SIL WISTURE CONTEIT:

HYDNAILIC CONDUCTIVITY: 0.50

HAlE Or TIE 2a ODRAINAGE NEI:
DAINAGE AREA:
INPERVIOUS MEA:
TIRE OF CDI'QRATIOK:

(-PILE
59.? Am
0.0 AMlU

14.0 NIMITES

0.1100
0.4000

4.16
0000000

INCHES
IKm

WF -PILE
55.3 S

4.60 AES
14.0 KIISNTES

SOIL PARWIETERS:
INITIAL SOIL N1IS1R CONTENT: 0.1400
SATlUATED SOIL IIIST•RE CONTENT: 0.5000
SOIL SUCTION HE: 9.48
NYMIMLIC CONDUCTIVITT: 0.0001000000

INCHES
1MWH



ICMIS0-IW EDN INEliERS, INC.
SANTA BMA UBA I IMA N WIH RDMEL: S•.IHD, 1 ersiom 2.2, Jaauavi 8, 198

RAItMLL-IeU1 CiiATIO(

MDL
At 121301M.

TI /1I:
TITLE2:

MTIA / CRAND dUIJCTIDm
ISOSAL SITE RETENTION WIN KSIM

lII[ OF HAtINIE AREA:
IAIlACE AEkA:

INERViIOU AMA:
INlR IOIUS PORTION:
TIE OF COMCElTIOtl:

01-PILE
59.7 Am

0.0 ACRES
0.0000

14. 0 AINUTES

SOIL P03*1(1WR:
INITIL SOIL HOISTUE COTENT: 0.3100
SAMTO ETD SMIL MISTME CONTEXT: 0.4000
SOIL SUCTIOK WA: C.u INN:0$
NYMMLIC CONUXCTIWVI: 0.5000000000 1IN/11

TOTA. RAINFALL:
TINE STEP:

16JOER OF RAINMF.LS:

1. 700 DUES
30.0 IKITES

48

MJUT hLMAE:
INPEMOMI: 0.00 IMM[ES OR 0.00 AC-fl
PEVWIOJS: 0.3 7 ItDES OR 1.83 AC-"T
TOTA.: 0. 37 IWCES OR 1.33 AC-f"

PEWF'LOJ: 23.0 C"S AT 16.00 IlS

iMt TINE

0 0.000
I 0.50
2 1.000
3 1.500
4 2.000
5 2.500

1.000

73. 500
8 4.000
9 4.500

10 5.000
11 5.500
12 6. OM
11 6.50m

14 7.000
15 7.500
1i 9.000
17 8.500

11 1.500
20 10.000
21 10.500

RAINF.AL INFILTIATION IlRUIUS PERVIOUS TOTA.
DEPTK WEFT ?J(IFT WEffr
(IN) (IN) (IN) (IN) (IN)

0.000 0.000 0.000 0.000 0.000
0.005 6.005 0.000 0.000 0.000
0.005 0.005 0.000 0.000 0.000
0.005 0.005 0.000 0.000 0. wo

0.005 0.005 0 000 0.000 0.000
0.010 0.00 0.000 0.000 0.000
0.010 0.010 0.000 0.000 0.000
0.010 0.010 0.000 0.000 0.000
0.010 0.010 0.000 0.000 0.000
0.010 0.010 0.000 0.000 0.000
0.020 0.010 0.000 0.000 0.000
0.010 0.010 0.000 0.000 0.000
0.010 0.010 0.000 0.000 0.000
0.015 0.015 0.000 0.000 O.OO
0.015 0. 05 0.000 0.000 0. O0
0.015 0.015 0.000 0.000 0.o00
0.015 0.015 0.000 0.000 0.000
0.015 0.015 0.000 0.000 0.000
0.015 0.015 0.000 0.000 0.000
0.115 0.015 6.000 0.000 0.000
0.015 0.015 0.000 0.000 0.000
0.020 0.020 0.000 0.000 0.000

INSTAIT FINAL

(cS) (erS)
0.0 0.0
0.0 0.0
0.i i.0
0.0 0.0
0.0 8.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 8.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 6.0
0.0 - 1.10
0.0 6.0
0.0 0.0
6.0 0.0
0.0 0.0
0.0 0.0



22 11.000 0.020
23 11.500 0.020
24 12.000 0.020
25 12500 0.020
24 13.000 0.020
27 13500 0.025
20 14.000 0.625
29 14.500 0.040
30 15.000 0.040
31 15.500 0.190
32 16.000 0.730
33 16.500 0.030
34 17.000 0.030
35 10.500 0.025
36 13.000 0.025
37 11.500 0.020
38 19.000 0.020
39 19.500 0.020
40 20.00 0.20
41 20.500 0.015
42 21.000 0.015
43 21.500 0.015
44 22.000 0.015
45 22.500 0.015
4a 23.0w0 0.015
47 23.500 0.015
49 24.000 0.015
49 24.5MO 0.000
50 25.000 0.000
51 25.500 0.000
52 24.000 0.000
53 24.500 0.000
54 27.000 0.000
w 27.500 0.000
56 20.000 0.000
57 21.503 0.000

- 20 29.000 0.000
59 29.500 0.000
60 30.000 0.000

0.020
0.020
0.020
0.020
6.020
0.025
0.025
0D.040
0.040
0.190
Q.361
0.00
0.03V
0.025
0.025
0.020
0.020
0.021
0.020
0.015
0.015
0.015
0.015
0.0o5
0.015

0.015
0.015

0.000
0.000

0.000
0.0as

0.000
0.015
0.000O
0.000
0. wo

0.00)
0. ow0.000
0. o

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 6.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.369
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.300
0.000 0.000
.0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

0.000
0.000
0.000
0.000
0.000
1.000
0. OD0
0.000
0.000O
0.000

O.m9

0. mv
0.000
0.000

0.000
0.000'
0.O000

0.000
0.000
O.O000

0. ODD)
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000

8.000

0. OD0

0.000
0.000
0.000

0.0 0.0
0.0 8.0 Mje
0.4 4.1 ~If.i/6
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.1 0.0
0.0 0.0

44.4 23.0
0.0 22.2

*0.0 "-- -t.0
0.0 0.0
0.1 0.0
0.0---.o
0.0 1.0
0.0 0.0
0.g 0.0
0.0 0.0
0.0 3.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

TITALS 1.700 1.331 10.000 0.367 0.361 44.4



MeflISO.-I0w0S ENGINEERS, INC.
SANTA 1A1 ISM( HYIW WlAiP KIEL: WJ(H11,, Versio 2.2, Jamuiar I, 1987

A IWALL-M(EiT COWUTITO

MDL11j4

TITLEl:
TI TLE2:

NAME E WNAIGE ARA:
OAM: O K HA:
INPERUIOUS AEA:
IPEU•.IS PORTIlN:
TINE f" CKOEHKiTION:

ImTIR CAiND JJNCTlO!
*ISPWSAL SITE ETENTIGN BASIN KSI0C

WF-PILE
55.?
4.0

0.0718
14.0

SOIL FARMETERS:
INITIAL SOIL *MISTI CONTENT: 0.1400
SATU•TD SOIL II1STUE CONTENT: 0.5000
SOIL SUCTIN IWA: 9.48
IYD4WULIC C•I•CTIIITY: 0.0001000000

NINUTES

INNSr

IM

fINUTES
TUT.L RAIWALL:
TINE STEP:
IOJ13E f RAIWALLS:

1.700
30.,

48

HOJT EMlMUE:
INPUNIGUS:
PERITS:
TGTA.:

0.12 INI:ES
1.46 INDIES
1.8 INDIES GR

0.5? AC-T"
6.78 ?oA-n
7.35 AC-VT

HUM TINE

0 0.000
1 0.30
2 1.000
3 1.500
4 2.000
5 2.500
6 3.000
7' 3.500

1 4.OO
9 4.500

10 5.000
it 5.500
12 6.000
13 6.500
14 7.000
15 7.500
16 8.000
1? 8.500
18 9.ODO
19 I.500
20 10.000
21 10.500

52.81 tS IT 16.00 HIS

2AIErAI±

(IN)
0.000
0.005
0.005
0.005
0.005
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.020

I'ILTRHTIM( INIEWIIUS

(IN) (IN)

0.000 0.000
0.005 0.000
0.005 4.000
0.005 0.000
0.005 0.000
0. 00? 0.001
0.006 0.001
0.005 0.001
0.004 0.001
0.004 0.001
0.004 0.001
0.003 0.001
0.003 0.001
0.003 0.001
0.003 0.001
0.003 0.001
0.003 0.001
0.003 0.001
0.002 0.001
0.002 0.001
0.002 0.001
0.002 0.001

PERJIOUS

(IN)
0.000
0.000
4.000
0.000.
0.000
0.003
0.004

0.05m
0.006
0.006

0.006
0.011*
0.011
0.0111
6.811
0.012
0.012
0.012
0.012
4.01A

TGTAL

(IN)
0.000
0.000
0.000
0.000
0. 00
0.005
0.006
0.006
0.007

0.007
0.007
0.012
0.012
0.012
0.013
0.013
0.013
0.013
0.013
0.018

INSTANT FInIL
HYiMAPH HYW CRAPH

(COS) (CC)
0.0 0.0
0.0 0.6
0.0 0.0
6.6 0.0
0.0 0.0
0.4 6.2
0.5 0.5
0.6 0.6
0.7 0.6
0.7 0.7
0.7 0.7

0.8 0.8
0.1 0.1
1.4 1.1
1.4 1.4
1.4 1.4
1.4 -- 1.4
1.4 1.4
1.4 1.4
1.4 1.4
1.4 1.4
2.6 1.7



22 11.000
23 11.500
24 12.000
25 12.500
26 11.000
27 13.500
28 14.000
29 14.500
30 15.000
31 15.500
32 16.000
33 U. 500
34 17.000
35 1V.500
36 16.000
37 16.500
38 19.000
39 19.500
40 20.000
41 20.500
42 21.000
43 21.500
44 22.000
45 22.500
46 23.000
47 23.-500
48 24.000
49 24. 5•0
50 25.000
51 25.5m0
52 26.000
53 26. 5W
54 27.000

.. 527.500
56 21.000
57 28.500

. . 58 29.000
59 29.500
so 30.000

0.020
0.020
0.020
0.020
0.020
0.025
0.025
0.040
0.040
0.190
0.730
0.030
0.030
0.025
0.025
0.020
0.020
0.020
0.020
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
a.000
0.0ODD
a- am

0.001 0.017 0.019
0.001 0.017 0.018
0.001 0.017 0.01m
0.001 0.017 0.013
0.001 0.017 0.011
0.002 0.021 0.023
0.002 0.021 0.023
0.003 0.035 0.038
0.003 0.035 0.038
0.014 0.175 0.116
0.052 0.676 0.729
0.002 0.026 0.028
0.002 0.026 0.029
0.002 0.022 0.023
0.002 0.022 0.023
0.001 0.017 0.011
0.001 0.01? 0.019
0.001 0.01? 0.019
0.001 0.017 0.019
0.001 0.012 0.014
0.001 0.013 0. 014
0.001 0.013 0.014
0.001 0.013 0.014
0.001 0.013 0.014
0.001 0.013 0.014
0.001 0.013 0.014
0.001 0.013 0.014
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000

2.0
2.6
2.0
2.0
2.1
2.6
2.6
4.3
4.3

2Z.2
K1.1
3.2
3.2
2.6
2.6
2.1
2.1
2.1
2.1
1.5
1.5
1.5
1.3
1.5
1.5
1.5
1.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

2.0 II

2.0 A-.B /3/
2.0
2.0
2.3
2.6
3.5
4.3

13.1
52.1
42.1
1.8
2.9
2.6
2.3
2.1
2.1
2.1
1.8
1.5
1.5
1.5
1.5
1.5
1.5
1.5
0.?
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
0.0
0.0
0.0

T07ALS 1. ?00 1.126 10.122 1.411 1.583 177.9 177.9



MgIsaIS0wDS[cK ENGINEURS, INC.
SANTA *MA IURA NYM'PPD3 H AM0U: SIIJh. Versloa 2.2, Jituarg 8, 19V7

RA IAILL-iMOFV CBPUTIOT1

TITLE[: U11TTA / CM JLJCTION
TITLE2: DISMAL SITE IIITIM O WIN SESIC1

C81Ii•0 0UTFLiIlS:

UMB TINE DUTFLOV UTMLnI CON3 [NO
0 A M(1) 0 AEO(2) OUTFLOIW

MDL 12/l/rt
4b 14 N30/84

0
1
2
3
4
5
6

7
0
9

19
11

12
13
14
15
16

-1I?
18

19
20
21
22
23
24
25
26
2?
28
29

31

32
33
34
35
36
37
38
39
40
41
42
43

OnS)
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
1.50
9.00
'.50

to.00
10.50
11.00
11.50
12.00
12.50
13.90
13.50
14.00
14.50
15.00
15.50
16.00
14.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00
20.50
21.00
21.50

(UFS)
0.0
0.0
0.0
0.0
0.0
6.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.I
0.0
0.0
0.0
0.0
0.0
0.0

23.0
22.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

(0.S)
0.0
0.0
0.0
0.0
0.0
0.2
0.5
0.4
0.4
0.7
0.7
0.8
0.1
1.1
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.7
2.0
2.0
2.0
2.0
2.0
2.3
2.s
3.5
4.3

13.0
52.3
42.1
1.8
2.9
2.6
2.3
2.1
2.1
2.1
1.9
1.5
1.5

(CFS)
0.0
0.0
0.0
0.0
0.0
0.2
0.5
0.6
0.6
0.7
0.7
0.1
0.0
1.1
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.?
2.0
2.0
2.0
2.0
2.0
2.3
2.6
3.5
4.3

13.0
75.8
64.3
1.0
2.9
2.6
2.3
2.1
2.1
2.1
1..
1.5
1.5



44 22.00 0.0 1.5 1.5 MDL 12./U/U
43 22.50 0.0 1.5 1.5 D IZ87
46 23.00 0.6 1.5 1.5 fti rq/o•...
47 21.5o ".G 1.5 1.5
4 24.00 0.6 1.5 1.5
49 24.50 0.6 0.7 0.?
50 25.00 6.0 0.0 0.0
51 25.50 0.0 0.0 0.0
52 26.00 0.0 0.0 0.0
53 26.50 0.0 0.6 0.0
54 27.00 0.0 0.0 0.0
55 27.50 0.0 0.0 0.0
5 29.00 0.0 0.0 0.0
57 28.50 0.0 0.0 0.0
58 29.00 0.0 0.0 0.0
59 29.50 0.0 0.0 0.0
60 30.00 0.0 0.0 0.0



( MORRISON-KNUDSEN ENGINEERS, INC. Sheet .29
Project uP•4,7C-2" Contract No. J File No.
Feature DispeSAL Xirr IRAIAIAG-E )aMfV- eoNer Designed MhL -Date /I/?/ F6
Item R'rEiJ'nr,,A BA4ut #- £EgfReCAIt•V '5•P14JAL' Checked AL Date -I!t¢ ,

2u/ 0YD O t

) £W-p,/I ulicn,, v ,u4W /.t z 7 3c'-

"iL/ r,,,#,, we i, /0-ye at c hr.o/ ac

fA oT %J ý',

-~K.g*E A2.~~r

'J~-~. D

SEbMrdEIrT Y1L.Z) FOR ReTEAiTiO/A BA4sid

Tb4  rdelejis- c basin f i- - ,Ae di-y,,,i sAe wiI/

e- de•,,ned k reIai•, tke sed,-me,,' yl,,ed 'Pom a
a "Y er,' C lruc, 1 ,, 1 er,'a/. T7e vola v y/' yea, If
sedi.,e I• s CalkMlSi/ asllIn iie wali Vefal To 0,'1
/os.r ep•C74 • peni,, ,i 'Re/ 2, - 7-. Te kaf,,a

9P44",. is As AI/og-S :

A- *K*LS-*" .. . ........ (2-1)

in Ahlch
A - computed amunt of soil loss per unit

area for the time Interval represented
1by factor 1. generally expressed
as tons per acre per year

I rainfall factor
K " soil erodlbllity factor in tons per

acre per year par unit of I
LS a topographic factor Clevigth and ljt-

mees of slope) (dimensionless)
r -. erosion control factor (velstatli| OW

mechanical measures) (dimmmeioalesa)



MORRISON-KNUDSEN ENGINEERS, INC. Sheet . L
Project ULiý/f Contract No. 5wLf- 0 File No.
Feature .).AADfiL fjrx. PAAJdA" A•' le../0- jAfsr. Designed L,. Date_ p
Item .f'trfr,.4JA -. f,4 0 EM.,IR•kY ,~L~PWAy Checked A Date .21314&

hDL FaI r

A' F122or:

F'reu' Re z, ))C. !r-2 gs 6 ( SE ..1-.-4

K Fac1lor:

From i~c ,Fil 0&1 iAacr. +~ Chenley
Re~serywia, -the Ac A#,,' r. s a-? - 0.JZ
fr f~e '1alurI .xoijs. nA At H ie aiA#

&~~f~~Cr~ ratn*'th ,Y F,(is affrepr.;ze -- fSay 0.30.

s~ sr. zS5~

LS Fador:

TAhe do.d 914C v•il/ Ih d,,,ved i,•L 3 o- (A,8, Bc)
/v d,'m~e :ed i -eSy/d ve/usuicc Ar A i'as£

)-cpc at %;Are- 8 ka-$ aid 20:'.; z
,Ara C h s • l oe oa f 7%.

7-h I5 /cjb Slop0e &a* h kef 2.,pC.C3) wiJll hi .csed Are
Arews A " C. 7r e.-W4i,le s/olpe e.a-h (Ref 2, 2. C-")
,aJ,'l At esd Ax, reA 8.

I ja 4,w * y, A re A kAna a clipe ,t //. , Ai sve Wa1
h~v. .L ke 41 e 3ar e .s/ejA t frnj I'%e C c& e/va't*e, i CO



MORRISON-KNUDSEN ENGINEERS, INC. __eet__

Project , Contract No.57- - File No._
Featu > Svcw- Si'm- A2 i hA O u, C -.Designed C. ... Date '_- t-1 -ti
Itemn~r b Ust k e&r6 -% Qi%-A Checked_____ Date_-

. I

MEAN ANNUAL ISO-- ERODENT (R) VALUES'
sheet 2 of 3 shoea February 11717

LEGEND
mean annual values

---- --------- locally high values
---------- locally low values

English units of R = foot tons/screihour
Metric units of Rm Imeter tonnee/hectars/hourl
= 1.7w x English units

1modified from Wlechmelar, St aL

C V-.p_5" S''~ 5.? ý- P-M f=. 72J



(@MORRISON-KNUDSEN ENGINEERS, INC.
Project uMdTA - Contract No.•M5-3. File No.

Designed. Da. L. _ _-'_-1-_9

Item R '•Co 14S F AU% •, ,c r SPILLWAY Checke Date _,

SOIL ERODIBILITY INDEX IKd'
Shea 2 of 3 shers February 1171

LEGEMD

P low erodibility. K value ranges from 0.10"20

medium erodiblity. K value ranges from
024-032

D high erodibllity. K value range" from 037-.48

Englilh unlts of K
Metric units of Km
units IKI
1 A& emxpobted f

= tons/ocroEI
Itonns/hecor/El = 11= x English

rom National Soil Survey

U~i1 M s~



(•MORRISON-KNUDSEN ENGINEERS, INC.
Project
Feature XnP,,AL" .. z r'v •io/o- D.IAlf- &W1Sr•

Item Akrs1/md .IAIAf it gm=•A &zacy S"Va•

Sheet -
Contract No. DJ.-"-id4 File No.
Designed AD L Date Ja/l/LI
Checked /&6 H Date ig.a/s=

L 0( 7 2. 6  .... ... ... ... ..... ... ... ..... (C-2)

in which

I a slope length in feet
(O.2 for slope gradients of 0 to 1 percent

0.3 for slope gradients of 1 to 3 percent
as. - 0.A for slope gradients of 3.5 to 4.5 percent

10.5 for slope gradients greater than 5
1percent

Combining the steepness and length factors gives the
product LS. Therefore

.(s 6.4.1 2 _*, . 56 a + . o.06)(. )-
2 +10,000 r,2+10,000

. ......... (C-3)

/ sii'JJe s71V~jo rlAý (ker. 2, p. C-/)

-S (L 1, S )A~g1I. -[(tSI) I - (L,'0S.1)A0• [(L;,2S..)A2

-(L=S 1 S2 )1 [1 (CL1 3 S')13 - (L AS,3)A12

÷ .[L a S' n10 - (Lin-lSsol)Ax l]3/ltI + t 2
+.3 . . .. ..a) ............. .. (C-4)

ixvhich L

" length factor for slope segment n
- (in/7 2 .6). ... ........ (C-5)

to - length of slope segment a
(0.2 for slope gradient of 0 to I percent

0.3 for slope gradient of I to 3 percent
s 0.-. for'slope gradient of 3.S to 4. S percent

|0.5 for slope gradients greater than 5•.perceflt

si W slope factor for slope segment n
65.4t s2 4.56 s

2 + 0 +0.065
• ÷ 10.000 /•A + LO, 000

0 slope gradient In percentlof segment a
i a the sum of the slope segment lengths fom

the cop of the slope to the bottom of slope
segment a

MuW~e Sqes ~ Ret 2,P. c



( MORRISON-KNUDSEN ENGINEERS, INC.a Nco,•e",oif, Sheet -
Project UM7-_ / i Contract No. £'&fZ L File No.
Feature Z),zsPOAL S rt -AP,4AW P)URIhl ejAqrw. Designed_ MEL Date -4If/t(
Item RfrrvMTA1 R•A,4 v 9A• r6"WeCV .SP,+--"y Checked ,AM - Date f2-Ij5'-.

TIke VM4 IAcia V~av~ex icclou~~ij ic s&L4 "ue cJ>,44enij
,W.~o/ r4/g.- 2 -2 Re- 2 wl // e uze1 /4

For iY1 eR 8 wh'-A14 isCOMIpckd A-11, thAC ave6

vaIles A, VM ic 1.2'-l- 1. 71. A value io /Ae mddic
d tie rmjyt wi/ *&k - -&4 1/ I. Mtw.

,,Ac re,,ai'Mq Arta ,Is) •,•,l ,sl p,•I, ,, Vi/
(or UA", 4-//) . A4 v4TfiC very i9,h ~ -A -e
campac/-4 A-// r~*ye- wi/i he ta~kc* - szy 1.7 70

T7-4 Sed.. ,mt Yiel/d: i.~ZJIt -
i 

I

A"A 0(0)&30)(O.TW-,),70) = i

79 C7 n~res

'I.,. A "

o. .I .+on
2.000

A reA (ig T o,)(.5 , R . 17 #cns/*Aee/r el

9.17 4w•/ev Sq46*~ acres if .3 ye~ri A .341"3(, .i:'
TJ./fDSflS/

Z000i



(MORRISON-KNUDSEN ENGINEERS, INC. Sheet .44-
Project UMr?,A./4,RP Contract No. 5029'I04 File No.
Feature 21s/y-JAL .Si AL RAJW'AI f 2buA,.s CAItr Designed .. L L Date - 41/2f
Item RALFINTVO RfiAi *. ENCREtv~ SPa.•wJA Checked AA H - Date 12-l2 -rI

4'; 
jL4-

A4rf4 C - -(o /)/'.F07o

2 7.15 icref
/1.13 mldrly~

YeI. 1

2!.o0L /1va
2,00o

= X7."65 4F

7'O ' S~di"ed Yidd = 66,70 cP C /. 53 t.t#

Table 2-2. Typical VP factor values reported In the
literature.&

Condition VX Factor

1. Bare soil conditions
freshly disked to 6-8 inches 1.00
after one rain 0.89
Loose to 12 inches smooth 0.90
loose to 12 inches rough 0.60
compacted bulldozer scraped up and down 1.30

eatn except root raked 1.20
compacted bulldozer scraped across slope 1.20

Same except root raked zcro" 0.90
rough irregular tracked all directions 0.90
seed and fertilize. fresh 0.64

sa after six months 0.54
seed, fertilizer, and 12 months chemical 0.38
not tilled algae crusted 0.01
tilled algse crusted
compacted fill
undisturbed except scraped
scarified only 0.76-1.31
sawdust 2 inches deep, disked In 0.61

2. Asphalt emulsion on bares soil
1250 gallons/acre 0.02
1210 gallonstacre 0.01-0.019
605 gallons/acre 0.14-0.57
302 gallons/acre 0.26-0.60
151 gallons/acre 0.65-0.70

3. Dust binder
61,5 gallons/acre
:210 gallons/acre

4. Other chemicals
1000 1b. f:ber Class loving with 60-150

gr.Ions asphalt emulsion/acre
Aquatain
Aeroespray 70. 10 percent cover
CurasoL AZ
Petroset SI
YVA
Terra-Tack

bWood fiber slurry. 1000 lb/acre fresh
b 0ood fiber slurry. 1400 lb/acre fresh
bIjood fiber slurry, 3500 lb/acre fresh

Portland cement+ Latex
1000 lbs/sce8 gals/ac
1500 lbs/ac + 12 gals/ac

S. Seedinas
temporary . 0 to 60 days
temporary, after 60 days
permanent, 0 to 60 days
permanent, 2 to 12 monchs
permanent, after 12 months

6. $rush

7. txcelsior blanket vith plastic net

A. Mulch (see Figures 2-4, 2-5, 2-6, 2-7)

1.05
0.29-0.78

0.01-0.05
0.68
0.94

0.30-0.68
0.40-0.66
0.71-0.90

0.66
.05 -0.73

1.01 -0.36
1.009-0.10

0.13
0.006

0.40
0.05
0.40
0.05
0.01

0.35

0.04-0.10

(4--, Rd 2, F. 114)
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Sheet "
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Designed i . Date 2 -A6
Checked Date

ýA ccyl

15:0,L.) I,-, ! VtA

'-5: C-:ý -W.. -0 Wr 'y; E L!1- 'J'S' N.r td.UI-rfLE

- c,
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- MORRISON-KNUDSEN ENGINEERS, INC. Sheet 7z

Project "M,,t =- c /O•' - Contract No. A•f-. File No.
Feature _lh$PoaA& .-Jir &RjMIA•-G DaRik/e CeAf•r Designed MDL - Date
Item be-reg-iapJ B,•.SA 1- * f-,A-iCf SPi&L4Y Checked, 461 Date I /JIG

ME- i C-VrcY Spu LLJqy:

Th~e emer,,ency :,.p.iM'ay 4s de-sir'eJ iw ar
257- yew -ho"r sworm (Re.( 7 p,. V-6) The X6 96YrD

projrjAI ws/ e Rsea 4v ~dtierrmnue fite re$l"'a
olp i reservai'ir, deSý W challpeI, 4n Maxituo

The eIchn p~amdarswe Are reptired 4r inpss#
ii+o4ke .S~utYD ,prri~am 4y desi,; of A1e em erjyeoc

I)TAe 2 f. year I-/ipar siorm and AyeepaA~j~P (40M J'1kl
C41( AO O5-4CZf -0/1-00 (,eV('if'f) i's dtr A4 /I* v.S :

R•IIVNFALL DuR L4T,0

0

/9

zo
250

30

3f

0.0

0.32

o./f

0.07
0.07

0.07f
o.o9•

0. d4

o o'4
6 03

6o 7.-14/J-l. ,.
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Project ,MTRA/ 4A Contract No. £c2f- 0L File No.
Feature JA&P •SAL ,XSI ,D*AIJfA / DMr*•A10 C&vAr Designed. MAL Date J-.L A .1
Item Arrul-ned ,Avai * £..usAcy. Spi,• iwv Checked A-AL . Date 1/.•H.?

z) Oat preiram w,*t Z Srainmje a"rA L0111 Le. r~svl 4r Me f~to t'cy
Ep~llway] - 0 on-pi le- &,, 2.) ag-[-p~ie. .

The ciA-paot /p4rarmehrs are fi ae4 k-e~re:

Sed~ SEMCAIl &4~d Y' '1.46/4

flydr'sdi-C nn'd/adivjy K< C0. £./A

.•,•,ai Soil/ Mo,'sire C€Oe'd 31%

FPA 4  Sail M'o,is,Lure ca-"A,, - . ,4 %

rime of' CneI^k^A.,p /41-0 'im. lie jeowp .r7
dra*.Aaje d-Miz es CJC4,aADPY. 7A,_ t, 4r fhe

fA4tei'ijJ emLsie.Akala is Ae 4aimecu Hie f.
4r kd# 1e4 d'2. *z)

iii . IL rnNL n rAL.IL

0p

1.) '%CpS~

The og-folt farLnekcrz are -also 7%~e saie das ,6 At:

Z)ra,,&,'e Are r- 5T.7Z 4eres (ut erv~eus area

'ý4.0Z acres )

-SOO S&"Cdl 11 '4edd V~ 9./ 40

9y'd4r'ul.L Cotnldiccvti4y K: O.OY -r
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Item krarlrad 8Ms,4 v- .E(?"A PXjuw*V Checked A-if Date

I-t .,1 &Co,'tAM4K 0 /.4-0 = (

dre,'.mve • dhe• ct/1c.dt.Arp. TAe 4= r A"•c *ff-,/

7A) 7 dle i xýIr-clre suill be 4. Awegd- cre.o•r wueer

W.tA 4L A fi, L•d/l*,U pCrLA.Sec/.r reired Air ,P/ftL+.

a) •,'eerv..-, AreA.

b) bIacJkgfpe C'XCfice'J

C) Lemiih 'f Cre$4

rAe- raeveveir 4rtg& w~rj ke laJkes as fhe 4f~ surftce
ae of A f rdueiembe b4-s n.

or_-ý

106

Sofhvp d'nAAee1.0o1-SC 3fO ' -500' Ov't% J-/ s~de-slapoej

-/.Dp dimen4sM4 _- 3 ' x 50 1 " = /?2,731 / Pf q. /I acre



MORRISON-KNUDSEN ENGINEERS, INC.
Project u"n4•-'-"A - x
Feature Lj & "V ' • ,,, -.- ý"

Item. ~.E'

Sheet
Contract No. - File No. - 28
Designed -A !L.. Date -es/l "
Checked MhL -Date . I4/e 7

-SBULNYJ) NP0c406A- (f- R~U6i4 o~lrafL).

SOUMMA/y Of IW)PUTS.

Du~ik-V AgA' 6%G"-)

hqxpvion," A¶~oa,,*~u) 4-0-

,s•i ..•os. - 44 (",c-1J.
t4.ý oC7.,1 l ( ..I .
& .16 ,4 • ..
Nu"- 4a,. A

1i. o
2-s"2.S-

Z C= -7 &L-1-
0.40

0,40
4.16

'1-37-

0.300.

.d0oO I

24

60.40

_SPILL&JwAY /Q P wrS

R<scrveir ArraL
Typte PC O"It

Len +k of GrAi of Weir

4.0 O.C.C's
~Broad - r + wei
2 .4R
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SANTA PI(Ai lEAUIN (NC1EW N, INC.SANTA IONWiA URlBAN HYIMC•AH NODEL: SUNHYD, Versial 2.2, dawuarl 8, 19V7 MDL 1,4./1

A.tM 1/sr7 .
INPUT DATA

TITME:
TITLE2:

UNTI* / GRAND JtWCTIO(
DISPOSAL SITE SPILLMY DESIGN

tIW'ALL DATA

TYPE IF MITA:
1 RAIZNFALL IN IilEtE
2 a PERCENT IF TOTAL DEPTH

TIRE STEP:
NUItEM V RAIFMLLS:

AINFLLSU IN INCHES:
0.015 0.015 0.020 0.020 o.E
0.100 I.170 0.150 a.No6 0.E
0.020 0.020 0.015 0.015

DRAINAGES

NU1S" OF NAMlE (WAS:

1

2.5 NINiUES
24

m20 0.030 0.040 0.040 0.050 0.0?0
160 0.04 0.0H 0.00 0.020 0.020

2

KANE V TIHE st DRAINAGE REA:
AMEAfl M A:

INflRVIOWS AMA:
TIRE OF CU•KrTRATIIN:

SOIL PAIUERS:
INITIAL SOIL UIST1E CONTENT:

.. T. TE UIIL MIST1E CONTIET:
SOIL SUCTIN HEAD:
HYMLMIC CIXitUTIVITY: 0.50

NA•E OF TH 24 DRAINAGE AREA:
DAINAGE AREA:
flIRJt US AREA:
TIlE OF COUCEJTATICi:

SOIL PARIWETRS:
INITIAL SOIL MISTI£ CONTENT:
SATURATED SOIL hISTIUE CONTENT:
OIL SUCTION 1CM:

H•MD)(LIC CONI•CTIVITY: 0.00

ON-PILE
59.7 A

0.0 ACES
14.0 KINITES

0.4000
0.4000

4.16 INCES
OM(O(O IX(/f

ErF-PILE
55.? ACES
4.0 ACES

14.0 KIZEITES

0.3200
0.5000

'.48
0100000

INCIS
~mW



N*lISO1-IOWMO ENGI REEI , INC.
SANTA 90M9A UiSM VMTDGAIK IADEL: S8UHTD, Vmioa 2.2, Jasuanr so 198?

RIWI LL-RUWOF CotmiTin

MDL /ZjIz/v

h6ff l/.s/tz

-I

TITLe:
TITLE:

UNT1I / 3RAND JUNCTIOU
DISPOSAL SITE SPIUJIMY DESIGN

NAME OF DAINCE AREA:
AZH! WC[ N~A:

DRINACEVI AMA:IMPERVIOUS AREA:

IMPERVIOUS PORTION:
TIRE OF CONCENTRATION:

ON-FILE
59.7 Am

0.u1 ACRES0.0~
1.00 0
14.0 MINUTES

SOIL PARIAETERS:
INITIAL SOIL MOISTU1E COI1ENT: 0.4000
SATURATED SOIL MOISTURE COITINT: 0.4000
SOIL SUCTION HEAD: 4.U INES
RYIW40LIC COleCTIVITY: 0.5000000000 IK/m

TOTAL RAIM•ALL:
TIlE STEP:
l1t3C OF RAIWALLS:

1.100 INIES
2.5 MINUTES

24

.115FT 1UL.UE:
IMPERVIOUS: 0.00 INCHES O 0.00 AC-VT
FRI0lUS: 0.63 I11NDE N 3.13 AC-FT
TO'TAL: 0.13 IEaDES U 3.13 AC-FT

PEAK TI'.: 87.3 1cS AT 0.58 HiS

WHO TIME AINMALL IFILTRATION INi•IVIIUS PERIIOUS TOTAL
DKmTH RNFF RIIFF .IUNT

(Hi•) (IN) (IN) (11l) (IN) (IN)
0 0.000 0.000 0.0 0 0.000 0.000 0.000
1 0.042 0.015 0.015 0.000 0.000 0.000
2 0.083 0.015 0.015 0.000 0.000 0.000
3 0.125 0.020 6.620 0.000 0.000 0.0o0
4 0.117 0.020 . 029 0.000 0.000 0.000
5 0.208 0.020 0.029 0.000 0.000 0. 000
6 0.250 0.030 0.021 0.000 0.009 0.009
7 0.292 0.040 0.021 0.000 0.014 0.019
3 0.333 0.040 0.021 0.000 0.019 0.019
9 0.375 0.050 0.021 0.000 0.029 0.029

10 4.41? 0.070 0.021 0.000 0.049 0.049
U 0.458 0.100 0.021 0.000 0.09 0.079
12 0.500 0.1790 0.021 0.000 0.149 0.149
13 0.542 0.150 0.021 0.000 0.129 0.12i
14 0.583 0.080 0.021 0.000 0.059 0.059
15 0.625 0.060 0.021 0.000 0.639 0.039
i1 0.66? 0.040 0.02 0.000 0.019 0.019
17 0.700 0.040 0.021 0.000 0.019 0.019
18 0.750 0.030 0.021 0.000 0.009 0.00 9
1 0.7m2 0.020 0.020 0.000 0.000 0.000
20 0.633 0.020 0.020 0.000 0.000 0.000
21 0.875 0.020 0.020 0.000 0000 0.000

INSTANT FiuL
NYIWWII NYDmcRm'

(CFS) (COS)
0.0 0.0
0.0 0.0
0.1 0.0
0.0 0.0
0.0 0.0
0.0 0.0

13.2 1.1
27.7 4.3
2?.?7 .1
42.1 12.5
71.0 19.7
.14.4 31.?
215.5 53.5
156.6 77.7
35.5 a7.3
56.6 04.4
27.7 77.7
27.7 61.5
13.2 61.4
0.0 $2.4
0.0 43.1
0.0 36.?



22 0.1? 0.6120
23 0.956 0.015
24 1.000 0.015
25 1.042 6.000
2 1.03 00.00

2? 1.125 0.060
28 1.16? 6.•00
29 1.208 0.600
0 1.250 0.00031 1.292 $.N0o

2 1.333 .000

33 1.375 6.00
34 1.417 6.000
35 1.458 0.000
36 1.500 0.000
3? 1.542 0.000
32 1.53M 0.000
39 1.625 O.o00
34 1.66? 0.000
41 1.708 0.000
42 1.750 0.600
43 1.792 v 0.00
44 1.833 0.000
45 1.875 0.000
46 1.91? 0.000

4? 1.958 6.000
4 2.500 0.000

49 2.642 0.000
3 2.083 0.000

51 2.125 0.000
52 2.167 0.000
53 2.208 0.000
54 2.25C 0.000

.. 55 2.292 0.000
56 2.333 0.000
53 2.372 0.000

58 2.417 0.000
59 2.458 0.000
60 2.500 0.000

6.020
0.015
0.015
0. ON

0.000
0.000
g.m00

0.0200

0.000
0.000

0.000
0.000
0.000

0.'000
0.000
0.000
4.000
0.0(00
0.00

0.000
0.000
0.000

0.0100
2.000
8.000
0.000
0. o0
0.000

0.000
0.000
0. ODD

0.000 0.000 0.0m0
0.000 0.000 o.00m
0.000 0.600 0.ooo
.0.00 0.000 0.0m

6.000 0.000 0.000
0.000 6.000 0.m00
0.000 0.000 0.000
0.000 0.000 0.00m
0.000 0.o00 o0.00
0.000 0.000 0.m0
0.000 6.000 0.000
0.000 0.O00 0.00m
0.000 0.809 0.000
6.000 0.000 0.000
0.000 0.000 0.0m0
0.000 0.000 0.m00
0.000 0.000 0.m0
0.000 0.600 1.000
0.000 0.000 0.m00
0.000 0.00 0.0m0
0.000 6.60 0 .00
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 8.m00
0.000 0.000 0.000
60.000 0.000 0.000
0.000 0.000 0.00m
6.000 0.000 0.m00
0.000 0.00 .000
0.000 a.0 OD 0 .00m
0.000 0.00 n.000
0.000 0.O00 0.000
0.000 0 .000
0.000 0.000 n.m
0.000 0.000 0.000
O.OO 0.000 0.000
0.000 0.000 0.m00
0.000 0.600 0.m00
0.000 0.000 0.000

0.000 0.629 0.629

6.6
0.6
6.0
0.6
0.0
6.6
0.0
6.6
0.6
6.0
0.0
0.6
6.0
0.1
0.0
6. *
0.6
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.6
0.0
0.0
0.0
6.0
6.0
0.6
6.0
0.0

. MDL-,,. /f

21.4 A&H i-I
17.9
15.0
12.5
10.5

7.3
6.1
5.1
4.3
3. £

3.0
2.5-. . 2.1

1.7
1.5
1.2
1.0
0.,
6.7
o.6
0.5
6.4
0.3
6.3
0.2
0.2
0.2
0.1
0.1
0.1
6.1

'0.1
6.1
6.6
6.0
0.0

TBTLS 1.10 6. 4710 M19.0 M0.8



*MISON-IOWDSEN VGINE•i•, IN.
SANTA 8MMA aM( NYDMCRPH KMna.: SWITD, Vuerion 2.2, Jaauarl 1, 1987

AIU.41WL-MIwIUF CFITATIU(

MDL J.I.f

TITLEI:
TITLE2:

IMTRA / I;OD JUNCTIO(
DISSAL STE SPIL ITY U319

lAIE OF MIWAC AREA:
NAICE AKA:
IINPEVIOM AMA:

TINW M PORTION:
TIlE OF COICENTRATION:

WH-PILE
55.7 1Am$
4.0 Cn

0.6711

14.60 HI111

SOIL PANIETERS:
INITTIL SOIL MISTIME COfI'ENT: 0.3200
SATUIAT'i SOIL 1UISTUEE CONTENT: 0.50M0
SOIL SUCTIM WA.: 0.48 a INKS
IYM .IC COIM TIVITT: 0.000O08080 IIM

TOTA. RAINFALL:
TINE STV:
NUIM OF R I'FALLS:

1.100 INDIE
2.5 EIITES
24

RUNOF MAllE:
IlPEWI•IS: 0.08 INIES U 8. 37 W-rT
PERVIOUS: 1.00 INDIE SU 4.66 AC-FT
TOTUL: 1.08 VM1 S OR 5.03 AC-VT

PEA VLOI: 105.3 C$S AT 0.58 HM

NUMB TIME RAIINFLL INFILTRITIUN II UVIDIS P WIJ1 TOTAL
KM7T 31111FF BEVF RUNOF(MRS) (IN) (IN) (IK) (1i) (IN)

0 0.000 0.000 0.000 0.000 0.000 0.000
I 0.042 0.015 6.004 0.001 0.010 0.011
2 0.013 0.015 6.002 0.001 6.012 0.614
3 0.125 0.020 0.001 0.001 0.017 0.019
4 0.167 0.020 0. 00 0.001 0.018 0.019
5 0.208 0.020 0.001 0.001 0.018 0.019
6 0.250 6.030 0.001 0.002 0.027 0.029
7 0.22 0.040 0.001 0.003 0.636 0.039
1 0.333 0.040 0.001 0.003 0.036 0.639
9 0.375 0.050 0.001 0.004 0.046 6.040

10 0.417 0.070 0.001 0.005 0.064 0.069
11 0.458 0.100 0.001 0.007 0.092 0.00
12 0.500 0.170 0.001 0.012 0.157 0.160
13 0.542 0.150 0.001 0.011 0.139 6.150
14 0.583 8.080 0.001 0.006 0,074 0.008
15 0.625 0.060 0.000 0.004 0.055 0.660
1 .0?67 0.040 0.000 0.003 0.037 0.040
17 0.70 0.040 0.000 0.003 0.037 0.040
18 0.?50 0.030 0.000 0.002 0.027 0.00
19 0.702 0.020 0.000 0.001 0.011 0.020
20 0.933 0.020 0.000 0.001 0.018 0.020
21 0.75 0.020 0.000 0.001 0.019 0.020

INSTANT FINU.
I(YNS)AP "Y•I•bm

(CS) (CFS)
0.6 0.0

15.5 1.3
11.3 3.1
25.5 6.6
25.7 9.9
25.0 12.5
39.4 15.3
53.0 20.1
53.1 26.1
6".6 31.6
93.6 30.5

134.1 51.7
228.4 73.0
201.5 91.2
107.2 115.8
s0.3 103.3
53.3 -. 17.?
53.3 "0.4
39.9 33.3
21.4 75.0
26.4 67.1
2U.4 40.4



22 0.-11 0.020
23 0.9% 0.015
24 1.000 0.015
25 L.C 0.000
26 1.03 0.000
2? 1.125 0.000
20 1.1 0.000
29 1.200 0.000
30 1.250 0.000
31 1.2t2 0.000
32 1.333 0.000
33 1.375 0.000
34 1.417 0.000
35 1.458 0.000
36 1.500 0.000
37 1.542 0.000
38 1.583 0.000
39 1.625 0.000
40 1."7? 0.000
41 1.?0M 0.000
42 1.750 0.000
43 1.1 2 0.000
44 1.133 0.000
45 1.175 0.000
46 1.017 0.000
4? 1.9r8 0.000
4 2.000 0.000
4? 2.042 0.000
50 2.083 O.A00
51 2.125 0.000
52 2.167 0.000
53 2.208 0.000
54 2.250 0.000
35~ 1.2 0.000
u 2.333 0.000
5? 2.375 0.000

" 8 2.4I? 0.000
59 2.458 0.000
60 2.500 0.000

0. 00

0.000
0.0
0.000
8.000

0. ON
0. OSO
4.O000
0.000
0.000

0.000o. am
0.000
0.000
0.000
0.000
0.O000
0.000
0.000
0.000
0.000

*. m01

0.000

0.000
0.000
4.G00
0.O00
0.O000

0.000
0.000

O.000
0.000
0.000
0.O000

0.000

0.001 0.01 0 . o02n
0.001 0.014 0.015
0.001 0.014 0.0o5
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.wo 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.0m0
0.000 0.00 0.000
0.000 0.000 0.000
0.000 0.000 0.m00
0.000 0.000 0.mO0
0.000 0.000 n.00m
0.000 0.000 0.000
0.000 0.00 0.000
0.000 0.000 O.m00
0.000 0.000 n.mo
0.000 0.000 0.000
0.000 0.000 n.m
0.000 0.000 0.000
0.000 0.000 n.m0
0.000 0.000 .m000
0.000 0.000 0.000
0.000 0.000 0.mD
0.000 0.000 0.m00
0.000 0.000 4.00m
0.000 0.000 n.m00
0.000 0.000 0.000
0.000 0.000 n.0m0
0.000 0.000 0.000
0.000 0.000 4.000
0.000 0.000 n.m
0.000 0.000 0.000
0.000 0.000 n.m00
0.000 0.000 0.000
0.000 0.000 0.000

0.071 1.804 1.063

26.4 54.8
11.7 49.s MDL
19.7 44.? .4/
0.0 39.0
0.0 32.6
0.0 27.3
0.0 22.1
0.0 11.1
0.0 15.9
0.0 13.3
0.0 11.1
0.0 9.3

0.0 6.5

6.6 5.4
0.0 .-- (.&
0.1 3.1
0.0 3.2
0.0 2.7
0.0 2.2
0.0 1.0
0.0 1.6
0.0 1.3
0.0 1.1
0.0 0.9
0.0 0.3
0.0 0.6
0.0 3.5
0.0 0.4
0.0 0.4
0.0 0.3
0.0 0.3
0.0 0.2
1.0 0.2
0.0 0.2
0.0 0.1
0.0 0.1
0.4 0.1
0.0 0.1

TUTIS 1.100 0.01 1)14959 1459.1



nMRRD-Wm Imi m , IK. M L IZI J7.119
SANTA 9M•A 1MA NTDiP•AG ! fl : O9U11, e fio, 2.2, Iasuarv 8, ViV? ,b8i I/S" £j

tA I'LL-IMWr CMAOflTI(

TITLUI: ITIM / CEW ,ICTIGU
T11U2: DISM1SI. TE SJILIIT DaICV

COMMISI OUTfLR :

NU5B TIRE *UTFLDOU OU1TLMI CBS IRED
9 NC1) A iAM (2) DUTFLWf

(WS) (MV!) (CFS) (CFS)
1 8.00 0.0 0.0 0.0
1 0.04 9.0 1.3 1.3
2 0.08 0.6 3.1 3.9
3 0.13 0.9 4.6 6.i4 0.17 0.0 9.1 9.9

5 0.21 0.0 12.5 12.5
6 0.25 1.1 15.9 16.9
7 0.29 4.3 20.8 25.0
I 1.33 1.1 26.1 34.2
9 0.37 12.5 31.6 44.1

10 0.42 11.7 39.5 59.3
11 0.46 31.7 51.7 83.4
12 0.50 53.5 73.0 124.5
13 0.54 77.7 96.2 173.9
14 0.58 87.3 105.9 1913.
15 0.63 $4.6 103.1 189.4
i1 0.67 77.7 97.7 175.4

- 17 9.71 £1.5 10.4 159.1
is 0.75 61.4 03.3 144.7
19 0.71 52.4 75.0 127.5
20 0.83 43.6 67.1 110.9
21 0.88 36.7 60.4 17.1
22 0.92 30.6 54.1 95.5
23 6.16 25.6 49.6 75.3
24 1.00 21.4 44.7 £6.2
25 1.04 17.9 3f.0 56.9
26 1.9 15.0 32.6 47.6
27 1.13 12.5 27.3 39.9
28 1.1? 10.5 22.8 33.3
29 1.21 0.9 19.1 27.8
30 1.25 7.3 15.1 23.3
31 1.29 6.1 13.3 19.4
32 1.33 5.1 U.1 1i.3
33 1.37 4.3 9.3 13.6
34 1.42 3.6 7.8 11.4
35 1.46 3.0 6.5 9.5
36 1.50 2.5 5.4 7.9
37 1.54 2.1 4.6 6.6
38 1.58 1.7 3.8 5.A
39 1.12 1.5 3.2 4.6
40 1.67 1.2 2.7 3.9
c 1.71 1.0 2.2 3.2
42 1.75 0.1 1.1 2.7
43 1.79 0.7 1.6 2.3



44 1.33 0.6 . .
45 1.37 0.5 1.1 . MDL J32/I2./st
,6 1.92 6.4 .9 1.3 , - Is-fi.
47 l.U 1.. 3.3 1.1
4 2.00 0.3 0.6 0.9
49 2.84 0.2 0.5 0.8
50 2.N 0.2 0.4 6.4
51 2.12 3.2 0.4 0.5
52 2.1? 6.1 0.3 0.5
53 2.21 0.1 0.3 6.4
54 2.25 0.1 0.2 0.3
55 2.29 0.1 6.2 0.3
U 2.33 0.1 0.2 0.2
5? 2.3? 1.1 0.1 0.2
58 2.42 0.0 0.1 0.2
59 2.46 0.6 0.1 0.1
48 2.50 0.0 0.1 0.1



:9""

*EIIISo-ImO EN OCI[EERS, INC.
SANTA IW OPN M INIWAK 10M0.: WIHi1)D, Verier& 2.2, Jaauvg 8, 198?

CSE[IR cUTIrls CMUATII

MDL. I2./1/
•bf 1-i

TITLEI:
TITLEL:

VKTIH / CWMD JUICTIDI
IISF4AL SITE SPILUMY iESICK

DUTLEf S•iRWXU: 010-CRESIED VI11
ES:ElI1 AREA: 4.0 CE-

IUMCH C lEFTICIENT: 2.6800
LEITH F CREST: 15.0 FErT

hUMhi TINE IFL 9

(ES) (CS)
0 0.00 0.0
1 0.04 1.3
2 0.08 3.1
3 0.13 H .3
4 0.17 9.9
5 0.21 12.5
5 0.25 14.1
7 0.29 25.0
6 0.33 34.2
9 0.37 44.1

10 0.42 59.3
11 0.44 03.4
12 0.50 124.5

- 13 1.54 173.9
14 0.58 193.0
15 0.43 188.4
1S 0.67 175.4
17 o. n 159.9
13 0.75 144.?
19 0.71 127.5
20 0.33 110.9
2n 0.88 97.1
22 0.92 85.5
23 0.16 75.3
24 1.00 6".2
25 1.04 56.9
26 1.08 47.6
2? 1.13 39.3
2 1. 17 33.3
29 1.21 27.3
30 1.25 23.3
31 1.29 19.4
32 1.33 16.3
33 1.37 13.4
34 1.42 11.4
35 1.46 9.5
34 1.50 7.1
37 1.54 1.6
38 1.58 5.4
39 1.52 4.4

SU IF STDI•E STGAE DEFTH If DEPTi W IREMUS UWLBI
IPLI.S INDICAYT() liMICAT(2) Jf EMNII CUINL

(CC') (CFS) (cCV) (FT) (FT)
1.3 0.0 0.0 0.000 0.600
5.1 1.3 1.3 0.001 0.001

10.6 6.4 6.4 0.003 0.003
IA.A 1U.1 17.0 0.007 6.007
22.3 33.4 33.6 G.014 0.014
29.3 55.5 55.8 0.024 0.024
41.9 84.2 14.8 0.034 0.034
59.2 125.1 .126.1 0.054 0.054
70.2 182.5 154.3 0.071 0.071

103. 3 257.3 240.8 0.112 0.112
142.7 356.3 341.2 0.154 0.154
20W. 4n1.1 491.0 0.213 0.213
300.4 487.3 700.9 6.212 0.2"
367.0 W1.3 118.2 0.421 0.421
381.4 121.0 1333.3 0.547 0.547
343.8 1432.0 1480.4 0.713 0.713
335.3 19133.5 1114.0 0.344 0.844
304.4 2193.5 2241.2 0.910 0.940
272.2 2411.1 2411.5 1.057 1.057
239.4 258U.6 2483.7 1.134 1.134
206.0 2720.0 2924.8 1.193 1.193
132.5 2817.0 2127.5 1.236 1.234
10.7 2385.3 2119.9 1.207 1.247
141.4 291. 3 3044.4 1.294 1.28
123.1 2952.4 3071.1 1.294 1.296
204.5 291.3 3075.3 1.293 1.293
87.4 2943.6 3061.8 1.292 1.212
73.1 2915.0 3031.4 1.2m0 1.280
41.1 2874.3 298.2 1. 242 1. 22
51.1 2924.7 2935.7 1.240 1.240
42.7 2748.5 2974.2 1.215 1.215
35.7 2704.8 2816.9 1.118 1.13
29.1 2641.7 2742.0 1.151 1.159
25.0 2575.4 2672.1 1.129 1.121
20.9 2508.3 2401.0 1.100 1.100
17.4 2439.3 2528.7 1.041 1.06,
14.4 2372.5 2457.7 1.040 1.040
12.2 2305.1 2384.7 1.010 1.010
10.2 2231.8 2314.9 0.190 0.990
1.5 2174.7 2249.4 0.152 0.952

(FT) (cVS)
0.000 0.0
0.000 0.6
6.000 0.0
6.000 0.6
6.000 6.1
0.000 0.1
0.000 0.3
6.000 0.5
0.000 0.9
0.000 1.5
0.000 2.4
0.000 4.0
0.000 4.4
0.000 11.0
0.000 17.1
0.000 24.2
0.000 31.3
0.000 37.8
0.000 43.7
0.000 48.4
0.000 52.4
0.000 55.3
0.000 57.3
0.000 58.6
0.000 59.3
0.000 59.5
0.000 59.1
0.000 53.2
0.000 57.0
0.000 55.5
0.000 53.3

.6006 52.0
6.010 50.1
0.63 41.2
.i .... 4 .4

6.0w6 44.5
0.000 42.4
3.100 40.3
0.000 31.0
0.000 37.3



1.47 3.9 7.1 2111.4 2113.1 1.924 0.924 0.000 3.71
c1.17 3.2 4. 2050.8 2119.2 .8? 0.m 0.000 4.2 MD4-. ,•,z/r6
,2 1.n 2.7 5.0 19¶.0 205.4 0.8 e.8'1 0.000 32.7 AmA i/r-/9
43 1.11 -.. 3 4.2 1933.5 1MC.0 .64 0.64 0.00 31.3
44 L.3 1.9 3.5 1387.1 1937.9 0.8 0.821 0.000 29.9
45 1.17 1.4 2.9 1324.4 2181.4 0.91 0.791 0.000 21.6
46 1.92 1.3 2.4 172.3 1827.1 6.775 0.775 0.000 27.4
47 1.96 1.1 2.0 1722.4 1774.9 0.753 V.753 0.000 2U.3
48 2.00 0.9 1. ? 1674.1 2724.4 6.731 0.731 0.000 25.1
4a 2.04 0.8 1.4 1M2.4 1675.7 8.711 0.711 6.000 24.1
50 2.68 0.4 1.2 1582.6 U28.6 0.491 0. in 0.000 23.1
51 2.12 1.5 1.0 1539.3 1583.4 6.A?2 0.472 0.000 22.2
52 2.17 0.5 0.9 1497.? 2540.2 6.454 6.454 - 0.06 21.3
53 2.21 0.4 0.7 14R.7 1498.5 .44 0.4u 0.000 20.4
54 2.25 0.3 0.6 1419.4 1458.6 0.49 6.419 0.00M 19.4
55 2.29 0.3 0.5 1382.1 1419.1 0.603 0.403 " [U- 13.9
56 2.33 0.2 0.4 1346.4 1392.9 1.587 0.197 9.000 13.1
5? 2.37 0.2 0.3 1312.1 13464. 0.7 0.57 3.66 17.4
58 2.42 0.2 0.3 1271.? 1312.2 0.558 6.5M 0.000 16.?
59 2.46 0.1 0.2 1247.0 1279.2 0.544 0.544 0.000 16.1
60 2.50 0.1 0.1 1216.4 1247.5 6.539 0.5390 0.000 15.5

DtfA o# ,#~~jq b45ini 2. 64 + 3 + 1.0 f* i
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I ( MORRISON;KNUDSEN ENGINEERS, INC.

UMTRA F

&C~ ~ ~ z.. .
-ý

VAS-Mt-A-t a IjSAS

Qb SmCL~sweh

R 0 E T ; F I*6 .1A %

INTER-OFFICE CORRESPONDENCE rr.i.-.
(o(a~lct,

To: J. G. Oldha
Attention: R. E. Cooney

LOCATION: 1KF-Boise

SUBJECT: UMTRA-Project-GRJ
Re: Transmittal to J. Pepi
tebruary 15, 1990

DATE: February 27, 1990
DOC. NO.: 5025-GRJ-1-01-04042-00

FROM: F. J. Feliz

LOCATION: San Francisco

On a transmittal to J. Pepin dated February 16, 1990 we included cut and fill
quantities for the retention basin at the Cheney Reservoir disposal site. These
quantities have been revised and are as follows:

Bid Item

220

222

Description

Excavation of Uncontaminated Material
for Wastewater Retention Basin at
Disposal Site

Placement of Excavated Uncontaminated
Material as Fill for Wastewater
Retention Basin at Disposal Site

24,700 cy

28,300 cy

F. J. Feliz

FJF/ESB/nad

cc: J. Pepin

1OCTRANS .GRJ
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DE'SIGN OF CHANNELS FOR tN1FORM, FLOW

of Reclamation and is tentatively recommended for design of erodible
channels. It should be noted that either method at. the present stage will
scrve only as a guide and will not supplant experience and sound engi-
necring judgment.

7-9. The Maximum Permissible Velocity. The maximum pe-miseibc'
velocity, or the nonerodible velocity, is the greatest mean velocity that will
not cause erosion of the channel-body. This velocity is very uncertain
and variable, and can be estimated only with experience and judgment.
In general, old and well-seasoned channels will stand much higher veloci-

TABLE 7-3. MAXIMUM PERMISSIBLE VELOCITIES RECOMMENDED BY FORTIER
AND SCOBEY AND TIE CORRESPONDING UNIT-TRACTIVE-iFloCE VALUES

CONVERTED BY THE U.S. BUREAU OF RECLAMQATIOXN
(For straight channels of small slope, after aging)

Water tranc-
Clear water porting col-

loidal silts
nMaterial

ILT 70T,
fps bT

ble chan-
Hi soe ~~ent

ornl-flow
-hannels,
2hannels.
*erns the
ning the
he chan-
ined can
flow and

channels
icthod of
d exten-
frecdom
used in
Bureau

:v similar
a further
! channel
ad -'-I or
et) Lhe

I-
Fine sand, colloidal ......................
Sandy loam, noncolloidal .................
Silt loam , noncolloidal ....................
Alluvial siits, noncolloidal .................
Ordinary firm loam ......................
Volcanic ash ... ........................
Stiff clay, very colloidal ...................
Alluvial silts, colloidal ....................
Shales and hardpans ......................
Fine gravel ..............................
Graded loam to cobbles when noncolloidal..
Graded silts to cobbles when colloidal ......
Coarse gravel, noncolloidal ................
Cobbles and shingles .....................

0.0020
0. 020
0.020
0.020
0. 020
G.020
U. 025
0. 025
0.025
0. 020
0.060
0.030
0.025
0.G35

1 50

21.00
2.002 .30
2.50
2. 501

3.75
0.75

S' .7 5

(A)
.00

0.02 7

0.04-7
0.012S
0. 0 7S
0. 07C

0j.075

0. -7"

0.30
0.9 1

V,,

2.50 0. 0.7~
~50 0. 0 5

:300 :0. il

1)__0 ~J 15
3. 50 0. 15

5 . 0 ) 0. 4t-

6.00 0 . 7
5.0( 0. `2

500100

ý. 00 U. 67
5.50 !.I10

* The Fortier and Scobey values were recommended for u..e in 1026 by the Specift]
Comnicrec on Irrigation Research of the American Society of Civil Engineers.

ties than new ones, because the old channel bed is usually better stribi-
lized, particularly with the deposition of colloidal matter. When other
conditions are the same, a deeper channel will convey waler at a higher
mean velocity without erosion than a shallower on:e. Thi. is probably
because the scouring is caused primarily by the bot.tom vclocitie.: and,
for the same mean velocity, the bottom velocitics are greater in the shal-
lower channel.
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PROJECT GRAND JUNCT1ON N ."" o
CHENEY RESERVOIR

JOBNO...GRJ-03 . DATE 8/11189

Pagp A/Cr 'Fe

LOG OF TEST PIT NO..-___

BACrHOE TYPE ROEHRING 666E

a ..4 i
L0

0._

U
* -4
a.
a
SIn

I0

0-
I-
0.
-I

In

~4- 4
D.C

3E C S

04J U
-4 C L 3
DO0S Lroo. a

W.4 £0

C 0-0 1Z)00 U

DEPTH HiOUR DATE tLOCATION

'NON ELEVATION
DATLUI

N10,885 EM2627
CRcYJNOLJATER

5.210Q
NISL

REMARKS VISUAL CLASSIFICATION
I , ' I I I. I

I

/Ui D:ll
dry,roots

TOPSOIL: CLAYEY SAND, some gravel & cobbles,
fine sand, weak lime cementation, low plasticity.
light red2

I

/Iv, n.L
&SC

dry
CLAYEY SAND, trace gravel, fine sand, weak to
moderate lime cementation, !ow p!ast'city, light
orange- brown.

7z//

slightly moist

(1_

WO"

A
CLAYEY GRAVEL, COBBLES & BOULDERS,
boulders < 3. feet in diameter, predomir;a..tely medium
- coarse subangular - subrounded gravcis and cobbles.
medium - coarse angular sand, moderate lime
cementation, some gypsum, low to medium plasticity,
light browm.

10

I.-.

-W

10!

D

SANDY GRAVEL, COBBLES & BOULDERS,
boulders < 3 feet in diameter, predon.itni-v coarse

dry subrounded Erave, & cobbles, m-ndi;.um t. coarse
angular sand, weak to moroderate li:,'e ,crnenta:ion.
non-plastic, pale gxay-bro.vn.

note: contact below is approximately 2 feet kger on
east side of pit

CLAYEY SAND, :rave grnv.l!, med-•:un" ;,nd,
slightly moist stratified sandy clay & medmrn sa.nd,,vek lime

cemen-.-iori, some •inhoie sjiz hs-s " r matr!X, !Dn
plasticity, liight oli,.: brow,'.'.

SANDY GRAVEL & COiBLES, 3ome tc.' --ders,
predcminateiv medium to coarse subrouroc"'d graels,

slightly moist mediuln sand, weak;,y !ime ceemented, rtoi.-p',astic.
light gra.y-brown

note: coarser gravel.- ccbbies be'ow 14 feet.

note: heavy iimoaite @ 16 feet.

7S~-

slightly moist
N ANCOS FOMAT'ION:
CLAYE7Y SHALE, Ciaystone, modera:eiv wea:hered,
moderately soft to ssoft, very zhir.ly pd. •nle
olive gray.mimi

SAMPLE 1TYE
8 Undistured Stock Sarpte.
D Disturb~ed 6u~k Sarate.



~~~4s-'J~TEST PIT LOG Pcgco 0:1

LOCMPPOX SITE CAP;A rG RDINATE$ (ft)

GRpIJ-ND ELE. (F. MS0)________
DA-f -EXCAVATED: 1/8
IDACKHOLE TYPE: GEEi. ~&-f
CONTRACTOR: -r3C C.

FIELD REP:
REFIAB. DATE:.

L -S
_______________~- ý1- TI' 1 E

ATEL.~ I L'\ D~ E *P T4 ST FOW( AL/11).t~,

.......... ..... ..............

2E C **P-'i5,

.~ ~~ ~ ~ .-- -.. .- -.~- r~ ................. ...

- j

-Al - J C

.IEG LECO I rIYC L4 C



ISLACM R r$3MERNG G-RCOU? (k > -

ADtAVI IetD MUMt tlX, Il l Vttvi .,fl '-,)•! ,,;. ."

lEST PIT LOG

LOCATION MAP: S* 1TE ID; C-1-- LOCATION ID: "'2-,.ýO
•i APPROX. B1 E QOORDINATES (ftt

N I-/ij _ L -E -_ /7
GROUND ELEV. (FT. MSL) -

DATE EXCAVATED: _. -U 6
BACKHOLE TYPE: __-_ __-___ _-- _-

CONTRA C TOR:R_-= -. .
FIELD REP:;.ji *•P
REHAB. COMPLETE: (Y or N)

GROUNDWATER LEVELS

U-TETIE EPH fW STFLW GA

LOCATION DESCRIPTION
SITE CONDITION .. __

m

DEPTH SAMI UNIFIED VISUAL CLASS.: DENSiTY, ZO.SrRENGICH4
(it.) INT 7YPEI ID SOIL CLASS. PLASTICITY, Cs. AýTIOHETC.1

kt ~ ruvi

4c SA C- !( G-VCL- -L C0 L~ F

a~~~. Q~rELd .c .

C----L

1. VL L0 co j; a 4' ~ fs

20 -- ?./C p__ _

.5. I V. -AA L4C .%'.dt
r .J14FL1,-

a 1A 43 r%7I~ ~ ."- I

-el

F
COMMENTS:

V.1__ 11 ' "url.t' L! orki IV p.pk.



U cm~ R ~EEr\*p G4-Up NC.

.,/ ,T E S T P IT L O G -, o f I2.
• . iI, ,

LOCATION MoAP: 1 SITE ID: G I.- ".3 LOCATION ID:"TVP-
A APPROX. SITE COORDINATES (t).. N -. 1/I )E ... la q T E )_:v

GROUND ELEV. (FT. A4SL) _ .
DATE EXCAVATED: 6L-'.
BACKHOLE TYPE: ,
CONTRACTOR: _ _.C.C.

(C) FIELD REP: i-. or- tmh ,
REHAB. COMPLETE: (Y or N) -

GROUNDWATER L.'ELSDATE I MED-EPTH (fil]EST. FDW• (GA•L IMI•t5).

LOCATION DESCRIPTION _

SITE CONDITION ___

DEPTH qAWF UNIFIED L %'ISUAL CLASS.: DEENSITY. -;OR, STRE .i(It.) ID SOIL CLASS 4 PLASTICITY , CO 'IT1014. E,,

,A b ,oIY,'

, .... ... ,e i ,J.. i1A
)z AGaR A I__A___ C C

L 

IL

-..

I, 
c2 AA"

--. : y e-t '#t -e"lI •

I , • , _. --7 4 -..

;C M E N S SA M P'L E T Y P E

I L r 7  _.~
n ' eonic ,

________________________D



I I E i . .. .

TEST PIT LOG Pýeo4 L .4

LOCA'TION MAP: SITE ID: T LOCATION D: 7? ,,/
SAPPR OX. S!TE COORDINATES,ýN f I, -- E S_ . -

•.N I_//1t.. E ___ __ ___ __

GROUND ELEV. (FT. MSL)_ A"eS
DTE 'EXCAVATED: 71.20PIl

C> ORACKHOLE TYPE: .22S
CONTRACTOR.:tc
FIELD REP:..,•"A gii9/
REHAB. COMPLETE: CY or N)

GROUNDWATER LEVELS
|DATE TIMEIEPTH (ft_)EST. FLc-W (GALIM1iN,

r -co . .4 (Al. -e..
.._

LOCATION DESCRIPTION
SITE CONDITION 1
DEPTH SAJ4PLE NFE VISUAL CLASS.: DENSiTY, COLOR, STAENGTH.

(it.) INT TYPE ID SOIL CLASS, ____________!JO ET

5ESACP /ct jsivly elxy3 ibis it 'K. 'vc

4,p4,.. /il

f~~' kl____ __

cu.t CL

07 
'A e!

Ive

,/"

coý j:Jj)ý Ie - I
i -

SAL'PLE TYPE
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JE .JAC.O R4GINEERING GROUP INC.ITIOWADvAiN CID I ¥1TI MS DIVII1OH" A,/ QVRL ll >tQ ' OP1 AI i~'ON S ,'--•tO /,•/•. •

TEST PIT LOG Pa-geLof L

LOCATION MAP: *A SITE ID: 7 -03 LOCATION ID: 71// 1"N

/-4 APPROX. SITE COORDINATES (ft)
N "_E
GROUND ELEV. (FT. MSL)
DATE EXCAVATED: J2?-';

(A) BACKHOLE TYPE: C€,- 74 S f7/r,4 - i,-, a.Z"

CONTRACTOR: Ljrce.
FIELD REP:_ A/,L' dej "

III REHAB. COMPLETE: (Y or N)

ý-1

I?, IFT9
G GROUNDWATER LEVELS

DATE TIME!DEPTH (fl) EST. FLOW (GAL/MIN)lr,?o-5•I •i3o L 2/ /Vo .,t,,
,f2&-3 •f& ? f3. 0o .21; . ,.

LOCATION DESCRIPTION
SITE CONDITION

DEPTH SA MPLE UNIFIED VISUAL CLASS.: DENSITY. COLOR, STRENGTH,
(it.) INT TYPE ID SOIL CLASS. PLASTICITY. CONDITION, ETC.

/ :Zp. D.o, / " ;JC/, , .. ,e . r,..o Je -

n 6C/.x d - -5 * If~.I 7 :r I ,./..

_____ 6'ra ve~'y(7 CZ
/ - ; 2............. .. ..

o~~1. 17.. ,,.

v-,•, rz /c .j L L k..• s7.,' Zj••y: , e
71) d '2 z

; Z _,,,,
. ... ...~~1 " a c asJ,• . • . , . . ." • , , ,

----I~ ~ ~~~e V,:::€ a/•7... " . , .• ,.
tl " ,•: o , ,:: ,., , : ,,, l:..r .. : .u-0 ., I

i" / / + •,x " • # •: " :4 1 -

JAEN I S A,.,Z/ ', / , P /4, , 1,J( , fa/ ;4.r. 7

9.0;19.

SAHIPLE T';ý,P-E
UnI"slurbl. M'cr.k S;mple

Di-Iirbed £ufk Sirpla

__ ---- I



( LOGArION MAP: 'A f~lif ID: Jif~ LOCATIONID
~~'APPROX. a TE 4GOORDIUAIEELCh

ORkOWID CLEV. (FT. ________

- _~~ThF&X DU D 011-1 DAIC E CA1-2ED- a
5 t. ACKHOLE 'tP: u-

I E L 0A E: P: 0-cc
IV REHAD. DAYR: '

(/

00

4 i
v _____V-

~1~MEIEPT (f~IET. FLOW LA6I

!~i4~J29!~9FImzzzi
LzEzr. . .. m .. .. .. . .. ...

Qc-00rMON DUCcRIPTgON
GITE CONDITION d

D. ~ENSITY. COLOR'f, ZM-ild
PLASICITjY. 001\1T)O 24, ETC.
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CP

IC
TABLE 5-2

ROCK QUALITY SCORING CRITERIA

C

Weighting Factor
Lime- Sand- Igne-
stone stone ous

Score
Score

10 9 8 7 6 5 4 Z I 0

Specific
Gravity

Absorption (•)

Sodium Sulfate
(M*

Abrasion (%)*

Schmidt Hammer

Tensile
Strength (psi)

12

13

4

1

I1

5

3

a

13

9

2

11

1

3

2.75

0.1

1

1

70

2.70

0.3

3

3

65

2.65

0.5

5

5

60

2.60

0.67

6.7

6.7

54

2.55

0.83

8.3

8.3

47

2.50

1.0

10

10

40

2.45

1.5

12.5

12.5

32

2.40

2.0

15

15

24

2.35

2.5

2.30

3.0

<2.3

>3.0

20

20

16

25

25

8

>25

>25

<8

I', 5 4 10 1400 1200 1000 833 666 S00 400 300 200 100 <100 R-4

1. Scores derived from Tables 6.2 and 6.7 of Ref. 5-19.

2. Any rock to be used must be qualitatively rated at least "fair' in a petrographic examination conducted by a geologist
experienced in petrographic aralysis.

3. Weighting Factors derived from Table 7 of Ref. 5-28. based on inverse of ranking of test methods for each rock type.
Other tests may be used; weighting factors for these tests may be derived using Table 7. Typical compressive strength
values are given in Table 5.4.

4. Test methods should be standardized (ASTM, e.g.) and should be those used in Ref. 5-28.

* 5 cycles
**100 revolutions

I

REVISIONr ,
4444U/0126W 1L

-1

'I'
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FT7 .MKE DOC. 5025;'09Od 3 5W1_'

SAMPLE #I, Cheney Reservoir, LD #71177J
M.K. FERGUSON. P.O. #3050-511-10002

SAMPLE LOCATION

T.P.# DEPTH
70
71
72
73
114
100
101
102

TOTAL DRY SAMPLE WEIGHT - 18,152 pounds
AVERAGE % MOISTURE..-I" - 3.47%

SIEVE % EACH % DELETERIOUS MAT.
SIZE SIEVE PASSING % of TOTAL
--- -----------
18" 7. 38 92.62

8,

6"
5..
4.
3.
2
1

.7.33

1.81
2.6
4.12
4.56
8
11.75

82.29

83.48
80.88
71.76
72.2
64.2
52.45

52.19
49.67
47. 52
43.53
38.08
34.5!
31.47
24.23
i9.5i

0.16% Sedim. Rocks
0.32% Sedim. Rocks
0.71% Sedim. Rocks
1.03% Sedim. Rocks

3/4-
1/2

3/8"
14
610
*20
,40
Ii -00

2.58% Sulfate and clay lumps in the
+1I material, included in the -1" sieve.

ABSORP. SULFATE L.A. ABRASION
Appar. % SOUND. % LOSS after

% Loss 100 Rev 500 Rev

SIEVE
SIZE

SPECIFIC GRAVITY
Bulk SSD

1" -3"" 2.559 2.617 2.717 2.28% 3.48%: 5.9% 26.1%

2.597 2.642 2.719 1.72% 2.84% 5.1% 21.8%

8 -18" 2.568 2.6 2.654 1.26% 1.91% 5.0% 23.9%
-------------------------------------------------------------------------
Notes:

ASTM C-88 SODIUM SULFATE SOUNDNESS Loss after 5 Cycles
ASTM C-131 LOS ANGELES ABRASION
ASTM C-127 AGGREGATE SPECIFIC GRAVITY & ABSORPTION

LINCOLN COLORADO: COLORADO SPRINGS
DeVORE GRAND JUNCTION , PUEBLO

.ENGINEERS
GEOLOGISTS



S, I I

... • ." - w' *aa. I • 1

5AMI'PL# I, Lheney reservoir, LU # tI I I Ij
M.K. FERGUSON. P.O. a3050-511-10002

SAMPLE LOCATION
--------------
T.P.4 DEPTH

''" 2.5'-7.O'

122 71-12'
123 61-10.5'
124 50-150
125 8'-12'
127 41-91
128 2#-7#
133 1.5-3.5'
133 3.5-11'

TOTAL DRY SAMPLE WEIGHT - 19656- po';nls
AVERAGE % MOISTURE..-I - 4.90%

SIEVE % EACH % DELETERIOUS MAT.
SIZE SIEVE FASSIN;4 % of TOTAL l
le

6-
5..
4..
3
2-

4.93
ZO00

6.38

4.08
2.11
3.16
3.34
7.16

8.46

88.69 0.13% Sedi. Rocks

84.61
82.5
79.34
76
68. `4

0.17%
0.08%
0.16%
0.20%
0.38%

Sedi.
Sedi.
Sedi.
Sedi.
Sedi.

Rocks
Rocks
Rocks
Rocks
Rocks

I 60.31 0.47% Seli. Rocks

3/41/2'
3/8"
84
110
,20

4 0

8200

59.46
57. 59
55.06
51.44
46.12
41 .66
38. 1

3 A

23

0.41% Sulfate and clay lumps in the
+1 material, includeJ in the -1 Sieve

SIEVE
SIZE

SPECIFIC GRAVITY
Bulk SSD

ABSORP. SULFATE
Appar. % SOUND.

% Loss

L.A. ABRASION
% LOSS afte:
100 Rev 50.Rev

2.612 2.665 2.757 2.01% 3.47 6.9% 27.1%

3..-8..

8~-1B

2.663

2.615

2.711

2.66

2.798 1.82%

2.737 . .71%

2.34

2. 52

5.9%

5.8%

25.0%

2&.. 0%

Notes:
ASTM C-88 SODIUM SULFATE SOUNDNESS Loss after 5 Cycles
ASTM C-131 LOS ANGELES ABRASION
ASTM C-127 AGGREGATE SPECIFIC GRAVITY L ABSORPTION

LINCOLN ICOLORADO: COLORADO SPRINGS

DeVORE GRAND JUNCTION . PUEBLO
D ENGINEERS

GEOLOGISTS
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SAMPLE 05, Cheney Reservoir, LD #71177J
M.K. FERGUSON, P.O. v3050-511-10002

SAMPLE LOCATION

T.P.I DEPTH
133 3.5'-1',
133 15'-18'
132 10'-18'
131 11.5'-17'
134 21-5'

134 59-80

135 21'-27'
135 9'-13'

TOTAL DRY SAMPLE WEIGHT - 21216 pounds
AVERAGE % MDISTURE..-I - 4.35%

SIEVE % EACH % DELETERIOUS MAT.

SIZE SIEVE PASSIS3 % of TOTAL

18- 1.46 98.54

81

6
5..
4..
3

5.58

1.62
1.7
3.64
4.41
6.26

10.53

92.96

91.34
89.64
86
al.59
'5. 3 -

0.14%
0.24%
0.45%

Sedi.
Sedi.
Sedi.

Rocks
Rocks
Rocks

I 64.8 0.91% Sedi. Rocks

- I/
3/4
1/2
3,'8
14

10
S20

'200

62.86
60.26
57.46
53.2
47.17
41 .99

22. 6-1
16.S5

1.17% Sulfate and clay 1=.ps in the
.1 material, inclulel in the -I' Sieve

I

SIEVE
SIZE

SPECIFIC GRAVITY
Bulk SSD

ABSORP. SULFATE
Appar. % SOUND.

% Loss

L.A. ABRASION
% LOSS after
100 Rev 500-Rev

1"-3"" 2.558 2.628 2.752 2.77% 4.26 6.2% 25.9%

2.595

2.679

2.64

2.72

2.717 1.73%

2.792 1.51%

2.66

2.0e

5.3%

4. 5%

23.0%

20.6%8 -18

Notes :

ASTM C-88 SODIUM SULFATE SOUNDNESS Loss after 5 Cycles
ASTM C-131 LOS ANGELES ABRASION
ASTM C-127 AGGREGATE S1'ECIFIC GRAVITY I AESORPTION

K-I

I{ LINCOLN COLORADO: COLORADO SPRINGS

DeVORE GRAND JUNCTION . PUESLO
- ENGINEERS
)GEOLOGISTS
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__MORRISON-KNUDSEN ENGINEERS, INC.
- A MOfRRISO £UOStN COMPANY

DURABILITY TEST SCORE SHEET

Spec. 02278, Rev. 4, Part 2.B.4

H .L \- 1-- `-

PROJECT IMTPA r r.! (•pS-16

POCK TYPE BASALT (95%) 5S (5%)

DATE 10/2/89

SAMPLE NO. 1 (111-3")
9

Eedding * 651 or better
Type A Riprep - 501 or better
Type B,C,D Riprap * 752 or better

Test Performed Lab I Raw Weight Total Hax itum Total
Data Score (F) WIeighted Value (Max)

Bulk
Specific Gravity 2.62 7.4 9 66.6 10x9 90

Absorption 2.28 2.4 2 4.9 10x2 20

Sodium Sulfate
(5 Cyclec). 3.48 8.8 11 96.8 1Ox11 110

Abrasion
(100 Cycles) 5.90 7.5 1 7.5 100x 10

Sch=ldt Hacer -- ,

Tensile Strength _-1 __ ,

"1"Total (Fx)

RA W.Ie~ghted Value -A..Total (x) L'-_= Score

PASS F FAIL

DESIGNED . Date v'

CHECKE'D Data-I ;e

Pe--.a r ke,

,



I

MORRISON-KNUDSEN ENGINEERS, INC.
' 6$LOUSON KumuOS114 COUPAR,

DURABILITY TEST SCORE SHEET
Spec. 02178, Rev. 4t Part 2.B.4

PROJECT UMTRA - GRJ (5025-16), DATE

-Mec. -(

10/2/89

ROCK TYPE BASALT (95%+) SS (5%) I (8" - 18")
SAMPLE NO.I m I

Bedding a 652 or better
Type A Riprap - 501 or better
Type B,C,D Riprap a 752 or better

Lab Raw Weight Total Ha.ximum Total
Test Perforued Data Score (F) Weighted Value (MAx)

Bulk
Specific Cravity 2.60 7.0 9 63.0 10x9 90

AborFtion 1.26 4.5 2 9.0 10x2 20

Sodiu= Sulfate
(5 Cycles) N/A II - lOx4l 110

kbrs ion
(100 Cycles) 5.0 8.0 1 8.0 lOxI 10

Schmidt Hs=er. . -

Tensile Strength .". --

Total (Max)

PATIO - Weighted Value
Total (Max)

'-a , C>

Score

PASS / FAIL

¼4. 1-mDESIGNED Date I LI%4=I&I

Date-AqeCHECKED

r.e--. rk6

-/



(MORRISON-KNUDSEN ENGINEERS, INC.
l OdA.,sON gNUOStIW COMPAMV

_C1 0
DURABILITY TEST SCORE SHEET

Spec. 02278, Rev. 4v Part 2.B.4

UMTRA - GRJ (5025-16) DATEPROJECT 10/02/89

ROCK TYPE BASALT (95%+) SS (5%) SAMPLE NO. 2 (3"-8")

Beddin~g a 652 o'
Type A PRiprap -
Type 5,C,D Riprap

r better
50% ot better
& 752 or better

Lab Raw Weight Total KMaxitum Total
Test Perforwed Data Score (F) Weighted Value (max)

Bulk
Specific Cravity 2.65 8.0 9 72.0 10x9 90

Absorfrior 1.96 3.1 2 6.2 10x2 20

Sodiu= Sulfate
(5 Cycles) 2.50 9.3 11 102.3 1Ox1l 110

Abrusion
(100 Cycles) 5.4 7.8 1 7.8 lOx 10

Schmldt Ha=er ( ~ -

Tensile Strength j d .o " -.

Total (HKa)
-~ ';.)

FATIO - Weighted Value
Total (Max)

3z,'-

Score

PASS / FAIL

DES!GNED

CHECKED

~4. L u~ii Da te t1L43 q I

Data 1, J~Ap'7
- I I -

Re j rk~e
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MORRISON-KNUDSEN ENGINEERS, INC.
A MOARISOM iLNUOSI NCOUPA111

7~4-c aDURABILITY TEST SCORE SHEET

Spec. 02278, Rev. 4, Part 2.B.4

PROJECT UMTRA GRJ (5025-16) DATE 10/02/89

ROCK TYPE BASALT (95%+) sS (5%) SAMPLE NO. 3 (1" to 3")

Bedding a 652 or better
Type A Riprap a 530 or better
Type BC,D Riprap * 752 or better

Lab Raw 1W'eight Total Haximum Total
Test Performed Data Score (F) Weighted Value (MAx)

Bulk

Specific Gravity 2.67 8.4 9 75.6 10x9 90

Absorption 2.01 3 2 6 10x2 20

Sodium Sulfate
(S Cycles) 3.47 8.8 11 96.8 1Ox11 110

Abraslon
%%-1/ (100 Cycles) 6.9 6.9 1 6.9 lOxl 10

Schm'Idt Ha=er -- "

Tensile Strength - '

Total (Max) -

PATIO - lel.hted Value - -
Total (Mat) __:___

Score

PASS / FAIL

DESIGNED LA___L__% ________is Date_________

CHECKED .- ' ' Data /2-/2c3/v•

Rer-arke



;:MORRISONKNUDSEN ENGINEERS, INC.
ýV' A VCQ^.SOk KNuOSLk COmPAsT

.-j-A 
C-

DURABILITY TEST SCORE SHEET

Spec. 02278, Rev. 4, Part 2.3.4

UMTRA - GRJ (5025-16)
PROJECT

ROCK TYPE BASALT (95%+)

DATE

SAMPLE NO.

10/02189

3 (8" to 18")SS (5%)

Bedding a 651 or better
Type A Riprap - 50S
Type BC,D Riprap a

or better
75% or better

Lab Raw Weight Total maximum Total
TeDt Performed bata Score (F) Weighted Value (Kax)

Bulk

Specific Cravity 2.66 8.2 9 73.8 10x9 90

AbsorFtion 1.71 3.6 2 7.2 10x2 20

Sodium Sulfate
(5 Cycles) 2.52 9.2 11 101.2 104xl 110

Abrasion
(100 Cycles) 5.8 7.5 1 7.5 fOx1 10

Schoidt H&=er ~

Tensile Strength - ' -

Total (Max) -

RATIO Weighted Value. - - . . .- ,
Total (M~x) • • . c r

Store

PASS / FAIL

DESIGNED IA. a L-S Date i

CHECKED .,i. .K . .& :,1 Data / i" of '-c'

Re .s.r k..



qyMORRISON-KNUDSEN ENGINEERS, INC.
A WOR0mm4 9VuOS1M CO"PANW

DURABILITY TEST SCORE SHEET

Spec. 02278, Rev. 4, Part 2.B.4

PROJECT UMTRA - GRJ (5025-16) DATE 10-02-89

ROCK TYPE BASALT (95%+) SS (5%) SAMPLL HO. 4 (3" to 8")
I

Bedding. a 651 o0
Type A Riprap a
Type B,CD Riprap

r better
502 or better
a 752 or better

Lab Raw Weight Total Haxicua Total
Test Perforaed Data Score (F) Weighted Value (PAx)

Bulk
Specific Gravity 2.59 6.8 9 61.2 10x9 90

Absorption 1.87 3.3 2 6.6 10x2 20

Sodium Sulfate
(5 Cycles) 2.27 9.4 11 103.4 1OxI1 110

Abrasion
/(00 Cycles) 5.9 7.5 1 7.5 lOXl 10

Schoidt. Ha=er _ \-,.--.

Tensile Strength ". - '

Total (Max) -_

RATIO -'ei.ghted Value - "_
Total (Max=) Score

PASS / FAIL

DESIGNED L. Lu% Date1

CHECKED ... .,- Data / :./),/.-C,

Re-arks

K.ii



MORRISON-KNUDSEN ENGINEERS, INC.
A WZRSON KRhUODS COMPANT

DURABILITY TEST SCORE SHEET

Spec. 02278, Rev. 4, Part 2.B.4

FROJECT

ROCK TYPE

UMTRA - GRJ (5025-16) 10/ 02/89
DATE

SAMPLE NO.
I

BASALT (95%+) SS (5%)
5 (1" to 3")

Zedding a 652 or better
Type A Riprap - 502 or better
Type B,C,D Riprap - 75% or better

Lab Raw Weight Total maxieum Total
Test Performed Data Score (F) Weighted Value (Max)

Bulk
Specifi c Gravity 2.63 7.6 9 68.4 1Ox9 90

Absor F tio 2.77 1.5 2 3.0 10x2 20

Sodiu= Sulfate
(5 Cycles) 4.26 8.4 11 92.4 ]OxIl 110

Abrasiton
(100 Cycles) 6.2 7.3 1 7.3 lOxl 10

Schict Ha=er t * - '--

Tensile Strength ^ .

Total (zax) x
W.TO"•eighted ValIue -. 6 -- ____

Score

PASS / FAIL

DESIGNED .Lon Ls Date Lljc

CHECKED - Data______ -__-

Fe--a r z s



/MORRISON-KNUDSEN ENGINEERS, INC.
k. IOma$Nik AkWOSIN COMPANT

DURABILITY TEST SCORE SHEET

Spec. 02278, Rev. 4. Part 2.B.4

PROJECI r UMTRA - GRJ (5025-16) DATE 10/02/89

ROCK TYPF£ BASALT (95'+) SS (5%) SAMPLE 140. 5 (8" to 18")

Bedding a 651 or better
Type A Riprap a 502 or better
Type B,C,D Riprap - 752 or better

Lab Raw Weight Total Maxieum Total
Teat Performed Data Score (F) Weighted Value (MIx)

bulk

Specific Cravity 2.72 9.4 9 84.6 10x9 90

Absorption 1.51 4.0 2 8.0 1Ox9 20

Sodium Sulfate
(5 Cycles) 2.08 9.5 11 104.5 lOxIl 110

, brsuion 8.3R 1 1Ox1 10

Tensile Strength -ý. .- 2Z

Total (Kax)-

RATIO - Weighted Value
Total (Max) Score

PASS / FAIL

DESIGNED

CHECKED

14.Lursas Da te

Date

Re r..a r ko

2(I.
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IOC TO: P. Sircar
UMTRA Project - GRJ
Rock Hammer Test Results

5025-GRJ-I-OI-DRAFT-00
19 December 1989

Page 2

TABLE I
SCHMIDT HAMMER READINGS

(Continued)

o Sample S3:
- Lowest Reading
- Highest Reading:
- Average

40
36
52.8

Average Schmidt value for rock scoring:
Rock Qt*ty Scoring Value: (6.9)

53

TABLE II
TENSILE STRENGTH VALUES

Sample No.
Sample Sl-A
Sample SI-B
Sample S2-A
Sample S2-B
Sample S-3

MPA
7.78
4.69
6.72
4.26
6.88

PSI
1,128

680
975
617
998

4,398
5

Average Tensile Strength Value for Rock Scoring:
Rock -Qý.q-4i Scoring Value:

880
(7.3)

JAC/sww

CHENEYII.GRJ



-. ~~~~ME DOC. 5025-GRJ--O #:99'c5t•-L- .-0 .,3M3I.t-.65 .

Urln cnDeVore.nc.
Geotechrncal Consultanis
1441 Motor St.
Grand Junction. CO 81505
i3C3) 242-8968

M. K. FERGUSON

P.O. Box 9136
Albuquerque. NK 8711

Re: LD Job a71117J
Cheney Reservoir Samples

BRAZIL TEST ,New Sampiesi
Soil Proctors & Classifications

P.O. #3050-511-10002

Gentlemen;

Enclosed herewith are the results of INDIRECT TENSILE STRENGTH by
the BRAZIL TEST, I.S.R.M. testing of samples :elected by Mr. Jose
Cercone, of M.K. Ferouscin. These results s*"ercede the results
presented to M.K. Ferguson on November 22. 19a9.

Also enclosed herewith are the result- of GRAIN SIZE

ANALYSIS,(ASTM D422). McgIST:.RE DENSITY RErAT': NSHI:. tASTM D698)

& LIQUID AND PLAZT!: L.,I TS ASTM r,431s.

These tests were pericrmed on portions of s:i; and rock samples
from the Cheney Reservoir Disposal Site. These specimens were the
subiect of the Larae-scaie Sieve Analysis of this Purchase Order.

If any further information is required. please do not hesitate to
contact this office.

Respectfully submitted.

Lincoln-DeVore, Inc

_-dward M. Morris REC E1v . ,m.

Engineer/ Western Slo-e Ma.•a:er

S UH.TR.A .F

I



I '.'¢ýJECT:
SAMPLE:
:ATE:

M. K. FEF'.';US¢.
CHENEY RES. SAMPLE S-I-A
1 2-20-89

•: . c .. M.
i,,,DIRECT TENSILE
STRENGTH by the

.RAZ:" TEST

SOURCE OF SAMPLE:
STORAGE ENVIRONMENT:
:ATE OF SAMPLING:
:AMPLE ýESCRIPTICN:

Rel,Yeilow Stain.

7T-st Pits bv v..t. Ferguson
C;P-ten air for apprc~x. weeks
I'#- DATE OF TE'3T",,;5: 12-2-E9

S:,ak Basal- u:'.ie
Vesx.:uiar, visually 't to 5%

SAMPLE MOISTURE CONDITI:)N: Air Dry
LOAD:NG PLATENS/SAMPLE CONTACT: Masking Tape wrap on sample

Failure between 23 to 45 sec#n,.
Equipment FORNEY model QC 150 ER

EPECIMEN LENGTH DIAMETER WEIGHT MOISTURE :..:-'A D STR.ENGTH

3 ..073 2.025 ,31.71 i650 775.67

- 1.075 2.03 i32.53 400 699.12

3 1.029 Z.032 127.49 2450 745.22

4 1.065 2.032 131.03 2-350 602.47

.. 1.061 . i .28 i50 6:4.87

1 .01

i 0

1 .069

1 .082

1.059

2)03; 129 99

0.034 133.15

2.u=- i35.65

2.032 i30.19

2050

2150

*.31

599.95

687.38

621 .63

7e .22

SPECIMENS iU. AVERAGE STRENGTH 675.58 psi

LINCOLN COLORADO: COLORADO SPRINGSDeVORE GRANO JUNCTION ,PUEBLO
E•NGINEERS

GEOLOGISTS

i



-- -- I - &i -&

.-E. JECT:
;-'MPLE:

-ATE:

S- URCE O0

M. K. FcRGUSCN i V. c
CHENEY RES. SAMPLE -- 2-A INDEIE:- TE:Z:3LE
1 2-20-e9 STRENG-H by the

BRAZIL TEST

I

F SAMPLE:
S73RAGE ENVIRONMENT:
!."E OF SAMPLING:
.AMPLE DESCRIPTION:

Medium to Larce

Test Pits by M.K. Fercus:n
O-en 3ir for approx. = s•eks
9-E-69 DATE OF TEZSI•T": 12-2-89
e:ai clack visualt E c .i %

vesicles, vjUisually 16 tc >

SAMPLE MOISTURE CONL:r'TCN: Air Dry
L:ADING PLATENS/SAMPLE CONTACT: Masking Tape w:z-z -n sample

Failure between 20 to 45 secon.z
Equipment FORNEY n3-el KC 150 DR

:=ECIMEN LENGTH DIAMETBE WEIGHT MOISTURE - AD STRENGTH

1.045 2.'33 :7.3, 568.8

1.035

1.042

1 .066

1.025

1.055

1.054

1.025

1.035

1.036

.;3.97

2.tz2 129.86

2.tý36 132.07

-. 3 129.11

2.-26 126.18

2.03 i27.79

2.'329 i28.17

5.' ; 0
i:5

" 5•

r£50.82

720.9

542.12

654.6

666.53

520.19

581 .32

650.82

619.06-50

SPECIMENS 10. AVERAGE STRENGTH 617.52 psi

-bLINCOLN COLCRADO: COLORADO SPRINGS

DeVORE GRAND JUNC-:':0 , PUEBLO

ENGINEERS5
GEOLOGISTS



IPROCE:T Cheney ReTkzip ir.-.Crand. Junrri•wL.

CLIE ' . M- - . ..

-- ST NO- -771-' -t2

-. ST BY _Dr,,r JSAMP.-.- LGCATICN_.- "1

SOIL T'.PE l!2.• p. . sieve

SIEVE SIZE % PASSING I
TYPE TEST ._A_•SýL-lk.9.-A

MAX. DRY DEW:IT - l-.4,
Tota I sarmple

:5 S

0OPTi UM M. 7 5.,. %* I
FR 'CT . ' .- "" ;-

-•-. -. 7 Q -. 'I
J.I

" ' ••d-•. ............... . ----
F- -,.• , .• .•- ....-...- , . ---- -

. .. .. _- . .
• • • • ------- - • -" :- • . .. . . .. r'-T--- - ,

* ' i ,,'- ' . . . . . - - - - -
i • ! : ' , ; -' . i ---- - -: , :' . . . . •. ---- -I

~2I L ; 2 ' ,4! . . .. ..-. . . . . '

-3/

-_4

- IC
-_ 2

-4
- :I

r2
100

q7.

2 I' o24

" 8 9 89.0

81.4

0
0 9.

I

4%, iA n
:uU - •

I.

i:~.035

SPECIFIC GRA T-Y-

UNIFIED CLASS =!CAT;CN S.

L!QUID LIMN'IT - - -
AST *C'"4_. S:,, X

PLASTICITY IN: X A C

t2n-
N.£

I.-
U,

z
II3

cr
0

s

* p.

I.

77
.4-

l i.... .*'--.- . . .""

I.

-- . .. -. ; . . ; . . • . . . -. .- .-.,-I-

5 - 2...

. ;5 23
ZERO,.X

AIR VOIDS/ - "o RY WE"GHT

LINCLN C~.A~0COLORADO SPRINGS.LINCOLN -,0o.:RAo:°oe°s'qN'-

DeVOR E GR•%Z. UNCTION , PUEGLO,

ENGINEERS GL!%t•OOD SFRINGS
GEOLOGISTS WYC•;-G : EVANSTON



L

PROF,.:jzT Chenev Reservoir C:rand Junction

CLIE,• "Is - r.-s . . .

TE S T N O . _7 ! 1 7 7 - .1 .-3
!

JDATE !2-I-89

L )S,','L- OCAT•!.N__Test Pile ,.'3

SOIL Th PE .S pe. ,. --,a..on.,4 £i•'.'

I

:ET EY *P*

E % PASSING

Tc.tal 5a-ple

$:EVE S!Zi
TypE TET AS.M !I-•-_ R-A

MVAX. DP" )E!.r:7"160

150

F q :--,, _ , -1

,-r---- -- _ ..

' i ----- -- --

I.I

30". "

iiii....

.. .. -- -- i
11 .2 2 ... 2 ;f I

.74 -. ..-. i

* !

- 3/8 "

4

-20.

93.7

90.4
84.2
77.2
-.3.6
63.7

-47
.41.21

-- .,~.,.j -

Ky i"'FiE D CLASS!EIC4T';O Sc

*&D *I ~25.2

>-S
.-

U,O

z

U-Ln-
cl

:: -S: " . 1. __-_7.4

-~-- -~-~- -

- - -V.--

I

- I

I c.

* I.

1c0

9C

~-7U;;I • .

.. ,~.. .-

*.......

.

I I . . I I

. =- , Y WE:3HT , A.R VOIDS

F LINCOLN c. 'RAD): COLORADO SPRINGS *

MOASTURE - DENSITY L)iA. " ". OeVOR E FND .,UNCTION , PUEBLOc,
= ENGINcEEs .- L ! vwOOD SPRINGS

EOL.GSTS ,,,'*:" IMSG : EVANSTON



I pqoEZT Chenev Reservor -. Cran4 JunctiunCLIENT V _, ..

Y AS L V 'PE L 3 

-..
e4 NSOIL TYPE Saipip•=1 gle~lL_a..n -24 aievte-..

.-"T Ne

i"

- * 3r EY C!.z

E % PASSING

ý0% r.2 1 ýz n I I

I

S!zi
TY E TEST _.&S --rl-•Qq-A

MAX. Doz" n=&!

F';.C T, -..

rý-~ -Q I-

3/2

. *_3 _ ,: . .' I_ '

_10~

; ["

..--I ./2CC20003'8

7 " ]- ['.-"' -" __ 020C.

-5C

97.2
92.8
83.9

56.5 5
"C, 7
29.3

:4:Z
-A..

.I

.---i

I -3C
SPEZ,.-iZ: GRAV TY

UNF;-ED CLASSI:ICT'C-N -

-.. .. IT L- .T---------
% ':T-,":- 4. 7

U.
-C

--- 1----
.~

I-

cr
a

5f i... .. 7

, ,: .. ..... /_-

O10

-_ -7-----

'00
- h.--. .

9 C.

I

MOISTURE - D)ENSITY R' .,
[- LINCOLN COLCRAD:.OLORADO SPRINGS9

DeVORE GRAND .;UNCTON , PUEBLOL N) INEENS I GLENWOOD SFRINGS
GEOLOGISTS lWYCMING : EVANSTON,'



, ,_L,_ _-_ _t .-l

I
P'~EZT ChenUy _Reseryq4r_- C;rad Jfncti=_. a.

ICLIiENT Y.K. Freurguscn .

SAMPLE LrCTCNI-JN 1e Pi e

y SOi.T- E 7 -'- -•_Smpt c-4aled--n -24 .l c......

TEST NO- 7 d

AT E 12-1 EY.

.- s- By £1v

% PASSING
..==,iI.•i===,i.

I

...£ E :I Z.
TYFE TEST -ASI-Dz.569-C

M A X. R Y • ,--.. - ...1 "

OPTHiMJI- ." J.- .l3 __=,
99-

150

:4 C -~

-4--

EZZ~T~
--- 4--

I -,/

_4
'-- "-.- "- 1

7-7--

02

q2.9

9S.7

R%_

71 A

P

:1

I,

I..11
)5

~*~~*~1 E r:-~ C',;- SS RATY
J =, CLASS.FMATIONi S-M

- ';' -W .. V T 22.1

z
Lui

[---7\-.

= , t- -,.--. 4_40- 
--

* .- *- '. - 'a ~

• ~ ~ - Z-_; E: ' :'S X
'~ b

5

C '- - - _--_ _ _ _ _ _ _ _ __,:-- RY ,t.!P VOIDS

LINCOLN 'COLORADO:COLORADO SPRINGS

MOISTURE -DENSITY RF.. DeVOR E JGRAND JUNCTION, PUEUSO,
I 3,EM S GLE.WCOD SPRINGS

, _ _ _ _ _ _ _ _-GEOLOG;STS 
I WYOUING : EVANSTON



KL~ i-A2-'i

RC T nsy r•',z Grand Juncrisn

C L .. ' , , .*..... .. ..

-N0 . 7T177--!

* :TE I?-I-_4Q

EST BY r., ,,..." LO T,4..'. i. ____ .,; Pile ::"

-S- -" -• ..k - .- sieve

p,
1I .-..:' ,E S.- % PASSING I

TYFE TES" __AS.TM-D--ý9-C_

Tc~tal sample

11.4

-3!4 .-

*2 f*

.1:
4. -

2
!

99. 1
91..'•

.F -- i-, : . .-..-.-."- -

... . . .. . . .. _ _ 2 0 1

-; . . . . . -

.................. .. _,'.-*

.---

• -- t ''• " -- 1"." . . . . ... .. . . . . . . -. .

-,--- ... . . CLASS .CF "-'• - - 'T " • • •.. .. .: . .. .. .. O.

* - ,• . • ...:. .... . . .

•. , i . . . -.. . . ..... .. - . . ...

89.5
77-7

64.9

!d- 7

ATION SC-Sm

,3.4

1:,2

.-.

I-

z

- 5

-~1

I-.

9- .5

.MC +STURE -- DENSITY F, .

S- , I.I DRY WEiGHT

LINCOLN CC:ORADOO: COLORADO SPRINGS$

DeVOR E GFANO JUNCTION , PUEBLO,

L .E%GINEERS- GLENWOOD SPRINGS
.GEOLOG.STS ACMING : EVANSTON



'etrograpny cz I-, Duah.s, p. u& oa. y

INTRODUCTION

Five 1 3/4" long by 2" diameter core samples of tasalt were shipped

to this laboratory for petrographic analysis. It is u-nderstood that the

rock is to be used for riprap. The characteristics of the samples are

requested for evaluation of the rocks' use as aggregate in concrete (ASTM-

C295).

METHOD

One thin section was cut from each of the five specimens. The sections

were studied microscopically according to the methods given in ASTM-C295

and L. Dolar-Mantuani, Handbook of Concrete Aggregates. 1983. Percentages

are estimated.

RESULTS

Detailed descriptions of the basalts are given uxder PETROGRAPHIC

DESCRIPTIONS at the end of this report.

1) Shape

Though there is some alignment of the plagioclase in S-39 there are

no internal microscopic structures which will significantly affect the

shape of particles crushed from the basalts - at leas: not on a small

scale of millimeters to a foot.
The shape of particles resulting from crushing will be equant and

satisfactory.

2) Roundness

Aggregate broken from the basalts shall be angular but, in some

basalts, S-1 and S-IA, edges may tend to abraid if the aggregate is

subjected to excessive handling. Roundness should be satisfactory in

most cases.

3) Surface Texture

Surface of broken particles is rough and pitted. This will result in

good cohesiveness between basalt and cement or basalt and asphalt.

Surface texture is satisfactory.

4) Surface Coatings

Under the right circumstances ambient rock dust or soil may stick

to some of the basalts such as S-1 and S-lA because of the voids in the

rock.
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K-) PETROGRAPHIC DESCRIPTIONS

71177, S-I; Porous Olivine Basalt.

Pheonocrysts(5'.):
57. Ol rine

Voids(157.):

Grounduass (80%):
32% Plagioclase

26% Augite

0.2-1.2mm

0.15-O.8mi,

0.05-0.4mm
long

0.03-1.2mm

Lightly fractured euhedra. 60% altered

to iddingsite from rims invard.

Principally as highly irregular cavities

interstitial to groundmass crystals.

Rarely as round large vesicles on order

of 2-8mm in diameter.

Fresh tabular crystals.

As small granules and as larger poikil-

itic prisms containing plagioclase crys-

tals. Titaniferous.

Dark brovn phase interstitial to crystal-

line phases.

Sparse fresh granules occasionally with

iddingsite alteration in core.

Deep red plates.
K>

19% Glass

3% Olivine

tr Hematite

tr Opaques

0.03-0.12mm

(0.02mm

<O.02mm Grains scattered in glass. Magnetite
and ilmenite(?).

could be somewhat interconnected and permiabilLtyThe groundmass voids
may be high for a basalt.
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Petrography of #71177 basalts, p. 6 of 6.
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71177@ S-2A; Olivine Basalt.

Phenoc rys ts (370:
3% Olivine 0.2-1.2mm Fractured subhedra. Fresh.

Voids(2%):

I

Groundas.s (957):
45% Plagioclase

(Anorthitem
68%)

18% Augite

0. 04-0. 5am

0.06-0. 5mm
long

0.05-1.4mm

0.03-0.12am

Irregv14r MR44n#s Vg.| 1.vpd wiln dark-
er brown glass. Some are filled .th
calcite.(See calcite in" groundma'i.)

Fresh unoriented tabular crystals inter-
mixed with olivine and glass and as
inclusions in poikilitic augite.

As equant poikilitic anhedra contain-
ing feldspar crystals. Ophitic tex:ture.

Equant anhedra dispersed in plagioclase/
glass.

Light broan phase interstitial to plag-
ioclase and olivine.

Plately mineral. Probably ilmenlte.

Radiate aggregates in 0.4-1.m irregular
clusters (filling voids). Commonly
Fe-stained.

14 Olivine

13% Class

37 Opaque

2% Calcite

O.01-0.smm long

0.12.m

K) 71177, S-3; Lightly Argillized Olivine Basalt.

Phenocrysts(57.):
5% Olivine

Filled voids(5%):

Groundmass (907.):
54% Plagioc lase

22% Augite

9% Olivine

0. 16-2.6mm

0.05-0.4mm

0.05-0.5.. long

0.05-0.5am

0.02-0.15.m

Lightly fractured euhedra. Some crystals
up to 70% replaced by clay(smectite
group). Replacement not uniform in crystals
or rock.

Irregular patches interstitial to ground-
mass. Filled with orange(Fe-stained) clay

(Same as that which replaces olivine).
Rarely filled with anhedral calcite crys-
tals. Also rare green clay-filled, 3mm,
vesicles.

Fresh ragged crystals partly intergrovn with

augite. Crudely aligned in a flow structure.

Interstitial(to clay) anhedra and elongate

poikilitic crystals contain plagioclase.

Rounded, scattered, predominately fresh

subhedra.

Brown patches interstitial to plagio-
clase and ferromagnesian minerals.

Ilmenite plates and equant grains.

Plates in glass and associated with pyroxene.
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4% Glass

11. Opaque

tr Hematite

O.02-0.l5amm

,C0. 01m


