Form DOGM - E (Last Revised 6/93) - File Folder # 3
PEI!IT CHANGE TRACKING 'RM
DATE RECEIVED 8/16/93 PERMIT NUMBER ACT/015/025 -
Title of Proposal: CULVERT C-2U PERMIT CHANGE # 931
Description: CULVERT REPLACEMENT PERMITTEE CO-OP MINING CO.
MINE NAME BEAR CANYON MINE
DATE DUE DATE DONE RESULT
0 15 DAY INITIAL RESPONSE TO PERMIT CHANGE APPLICATION O ACCEPTED | O REJECTED
O Notice of Review Status of proposed permit change sent to the Permittee. Permit Change Classification
O Request additional review copies prior to Division/Other Agency review, O Significant Permit Revision
D Notice of Approval of Publication. (If change is a Significant Revision.) O Permit Amendment
O Notice of request to modify proposed permit change prior to approval, O Incidental Boundary Change
REVIEW TRACKING INITIAL REVIEW | MODIFIED REVIEW FINAL REVIEW AND FINDINGS
DOGM REVIEWER DUE DONE DUE DONE DUE - DONE

0 Administrative -
O Biology —
O Engineering -
O Geology -
O Soils -
, E(Hydrology HUGH

O Bonding L

& AVS Check ﬁ//ﬁ? I
COORDINATED REVIEWS DUE DONE DUE DONE DUE DONE

O OSMRE

0O US Forest Service

O Bureau of Land Management

O US Fish and Wildlife Service

D US National Parks Service

O UT Environmental Quality

O UT Water Resources

o UT Water Rights

0 UT Wildlife Resources

O UT State History

3 Other

O Public Notice/Comment/Hearing Complete
(If the permit change is a Significant Revision)

O Permit Change Approval Form signed and approved
effective as of this date, O Permit Change Denied.

O Copies of permit change marked and ready for MRP.

O Notice of & Approval O Denial to Permittee,

O Special Conditions/Stipulations written for approval.

O Copy of Approved Permit Change to File.

0. TA and CHIA modified as required.

O Copy of Approved Permit Change to Permittee.

O Permit Change Approval Form ready for approval.

O Copies to Other Agencies and Price Field Office.




Form DOGM - F (Last Revised 6/93)

File Folder # 3

PEM’IIT' CHANGE CHRONOL&Y

Title of Proposal: CULVERT C-2U

PERMIT NUMBER: ACT/015/025

Descripion: CULVERT REPLACEMENT ‘ PERMIT CHANGE #: 93]

PERMITTEE; CO-OP MINING CO.
MINE NAME: BEAR CANYON MINE

DATE

DOCUMENT ALL ACTIVITIES ASSOCIATED WITH THIS PERMIT CHANGE

OSent

ERecv’d.

Initial Application for Permit Change Received from Permittee

ASent

RRecv'd.

OSent

ORecv'd.

OSent

BRecv'd.

OSent

ORecv’d,

OSent

ORecv'd.

OSent

ORecv’d.

OSent

ORecv’d.

OSent

ORecv'd.

OSent

ORecv’d.

OSent

ORecv'd.

OSent

ORecv'd.

OSent

ORecv’d.

FISent

HRecv’d.

OSent

ORecv'd.

DSent

ORecv’d.

OSent

ORecv’d,

OSent

ORecv’d.

OSent

ORecv’d.

OSent

ORecv'd.

OSent

ORecv'd.

OSent

ORecv'd,

OSent

DRecv'd.

OSent

ORecv'd.

COSent

[IRecv’d.

OSent

ORecv'd.

OSent

ORecv'd.

OSent

ORecv'd.

OSent

ORecv'd.

CiSent

ORecv'd.

DSent

ORecv'd.

OSent

DORecv'd.

0 ADDITIONAL SHEETS



Farm DOGM - D1 (Last Revised 6/93) . !

File Folder #3
PERMIT AMENDMENT APPROVAL
Tite: CULVERT C-2U PERMIT NUMBER: ACT/015/025
Description: REPLACE CULVERT : PERMIT CHANGE #: 931
MINE: CO-OP MINING CO
PERMITTEE: BEAR CANYON
MINE
WRITTEN FINDINGS FOR PERMIT APPLICATION APPROVAL YES, NO or N/A

1. The apptication is complete and accurate and the applicant has complied with all the requirements of the State Program,

2. The proposed permit area is not within an area under study or administrative proceedings under a petition, filed
pursuant to R645-103-400 or 30 CFR 769, to have an area designated as unsuitable for coal mining and reclamation
operations, unless:

A, The applicant has demonstrated that before January 4, 1977, substantial legal and financial commitments were
made in relation to the operation covered by the permit application, or

B. The applicant has demonstrated that the proposed permit area is not within an area designated as unsuitable for
mining pursuant to R645-103-300 and R645-103-400 or 30 CFR 769 or subject to the prohibitions or
limitations of R645-103-230.

3. For coal mining and reclamation operations where the private mineral estate to be mined has been severed from the
private surface estate, the applicant has submitted to the Division the documentation required under R645-301-114.200.

4, The Division has made an assessment of the probable cumulative impacts of all anticipated coal mining and reclamation
operations on the hydrologic balance in the cumulative impact area and has determined that the proposed operation has
been designed to prevent material damage to the hydrologic balance outside the permit area.

5. The operation would not affect the continued existence of endangered or threatened species or result in destruction or
adverse modification of their critical habitats, as determined under the Endangered Species Act of 1973 (16 U.S.C.
1531 et.seq.).

6. The Division has taken into account the effect of the proposed permitting action on properties listed on and eligible for
listing on the National Register of Historic Places. This finding may be supported in part by inclusion of appropriate
permit conditions or changes in the operation plan protecting historic resources, or a documented decision that the
Division has determined that no additional protection measures are necessary.

7. The Applicant has demonstrated that reclamation as required by the State Program can be accomplished according to
information given in the permit application.

8. The Applicant has demonstrated that any existing structure will comply with the applicable performance standards of
R645-301 and R645-302,

9. The Applicant has paid all reclamation fees from previous and existing coal mining and reclamation operations as
required by 30 CFR Part 870.

10. The Applicant has satisfied the applicable requirements of R645-302.

11. The Applicant has, if applicable, satisfied the requirements for approval of a long-term, intensive agricultural
postmining land use, in accordance with the requirements of R645-301-353.400.

SPECIAL CONDITIONS OR STIPULATIONS TO THE PERMIT AMENDMENT APPROVAL YES NO

1. Are there any variances associated with this permit amendment approval? If yes, attach.

2. Are there any special conditions associated with this permit amendment approval? If yes, attach.

3. Are there any stipulations associated with this permit amendiment approval? If yes, attach.

The Division hereby grants approval for Permit Amendment to the Existing Permit by incorporation of the proposed changes described
herein and effective the date signed below. All other terms and conditions of the Existing Permit shall be maintained and in effect except as
superseded by this Permit Amendment.

Signed
Director, Division of Oil, Gas and Mining EFFECTIVE DATE




Form DOGM - Cl (Last Revised 6/493)

AI#ICATION FOR PERMIT cﬁNGE 23 1L

File Folder #3

Title of Change:

Culuert C-au Aeplatermeny

Permit Number: A’Q_ﬁ g,; Zg
© Orac (any

Description, inchude reason for change and timing required to Implement:

arl
Pe'mi“w_-QLQE_._mm;%&

Culvirt needs veplage ment AS5AL. Steel Culvert L pun@#ion,

With Qeeater 23eve

O Yes -C,Lblo 1. Change in the size of the Permit Xrea? acres O increase O decrease.

O Yes qLNo 2. Change in the size of the Disturbed. Area? acres D increase O decrease.

O Yes |No 3. Will permit change include operations outside the Cumulative Hydrologic Impact Area?

O Yes \&.No 4. Will permit change; iniclude operations in hydrologic basins other than currently approved?

O Yes ‘{iNo 5. Does permit change result from cancellation, reduction or increase of insurance or reclamation bond?

O Yes ‘¥\N0 6. Does permit change require or include public notice publication?

O Yes ‘iNo 7. Permit change as a result of a Violation? Violation #

O Yes ‘*No 8. Permit change as a result of a Division Order? D.O.#

O Yes jz\No 9. Permit change as a result of other laws or regulations? Explain:

O Yes \#\No 10. Does permit change require or include ownership, control, right-of-entry, or compliance information?

O Yes ‘}iNo 11. Does the permit change affect the surface landowner or change the post mining land use?

0 Yes \6\No 12. Does permit change require or include collection and reporting of any baseline information?

O Yes KNO 13. Could the permit change have any effect on wildlife or vegetation outside the current disturbed area?

0 Yes | No | 14. Does permit change require or include soil removal, storage or placement?

O Yes \gNo 15. Does permit change require or include vegetation monitoring, removal or revegetation activities?

O Yes [Y¥WNo | 16. Does permit change require or include construction, modification, or removal of surface facilities?
‘P—uYes ONo | 17. Does permit change require or include water monitoring, sediment or drainage control measures?

0 Yes “siNo 18. Does permit change require or include certified designs, maps, or calculations?

O Yes \#No 19. Does permit change require or include underground design or mine sequence and timing?

O Yes iNo 20. Does permit change require or include subsidence control or monitoring?

O Yes kCQ\IO 21. Have reclamation costs for bonding been provided or revised for any change in the reclamation plan?

O Yes “#\No 22. Is permit change within 100 feet of a public road or perennial stream or 500 feet of an occupied dwelling?

O Yes ‘quﬁ.NO 23. Is this permit change coal exploration activity O inside O outside of the permit area?

O Attach 3 complete copies of proposed permit change as it would be incorporated into the Mining and Reclamation Plan,

I hereby certify that 1 am a responsible official of the applicant and that the information contained in this
application is true and corvect to the best of my information and belief in all respects with the laws of Utah in
reference to commitments, undertakings, a

) Lw l o 51

Sigried - Name - Position - Date

Nuury Public
My Commission Expires:
Attt STATE OF
COUNTY OF

L—:----—;--ﬂ“—_

i & Mining




Form DOGM - €2 (Last Revised 6/93) Fike Folder #3

.Application for Permit Char!a
Detailed Schedule of Changes to the Permit

Title of Change: Permit Number: /Q.CTI o5 oag / 2%
Clvert -au p\qo lLeen ek | |{ Mine: sy /Mﬁ?’)
Permittee: - A .

Provide a detailed listing of all changes to the mining and reclamation plan which will be required as a result of this proposed
permit change. Individually list all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, identify and revise
the exiting mining and reclamation plan. Include page, section and drawing numbers as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

0 Abb )(RE‘PLACE O REMOVE W ;7 Tlp = 24 4+ AMp /’///Mnaﬁﬂ,[ W) 4)}7’(’( Dn()‘
O ADD | REPLACE | O REMOVE 16— ﬂ/-/B Lulyert /’ernﬁ#m oHCs -L/ Lle nraan/Zra/

O ADD | I(REPLACE | OREMOVE | “/(, R(?J L2 Lalpyladtione  revited £ 'S+] Qi e
D ADD | O REPLACE | O REMOVE

0 ADD O REPLACE 00 REMOVE

0 ADD 0 REPLACE O REMOVE

O ADD U REPLACE 0 REMOVE

O ADD 00 REPLACE 0 REMOVE

0 ADD O REPLACE 0O REMOVE

0 ApD O REPLACE O REMOVE

0 ADD O REPLACE O REMOVE

0O ADD O REPLACE O REMOVE

0O ADD O REPLACE O REMOVE

D ADD O REPLACE O REMOVE

0 ADD O REPLACE 0 REMOVE

O ADD O REPLACE & REMOVE

O ADD 0 REPILACE O REMOVE

0O ADD O REPLACE O REMOVE

O ADD 0 REPLACE O REMOVE

0O ADD D REPLACE O REMOVE

O ADD O REPLACE O REMOVE

0O ADD O REPLACE 0O REMOVE

O ADD 0 REPLACE 00 REMOVE

Any other specific or special instructions tequired for insertion of this proposal into the Mining and Reclamation Plan?




DEPARTMENT OF NATURAL RESOURCES -
DIVISION OF OIL, GAS AND MINING

55 Waest North Temple
Governor J| 3 Triad Genter, Suite 350
Ted Stewart Salt Lake City, Utah 84180-1203
Executive Director | 801-538-5340
James W, Carter 801-359-3940 (Fax)
Division Director 801-538-5318 (TDD)

g-)\l State. of Utah ¢

Michael O, Leavitt

September 16, 1993

Mr. Robert Hagen, Director

Office of Surface Mining
Reclamation and Enforcement
505 Marquette N.W., Suite 1200
Albuquerque, New Mexico 87102

Re: Culvert C-2U Replacement, Co-Op Mining Company, Bear Canyon Mine,
ACT/015/025-93l, Folder #2, Emery County, Utah

Dear Mr. Hagen:

Enclosed please find updated information for the Bear Canyon Mine relative
to Culvert C-2U, approved September 1, 1993.

_Sincerely, J

.,

~" Pamela Grubaugh?l'fi"‘_c:cria /
Permit Supervisor _ -

pal
Enclosure
cc/enc: Bill Malencik, PFO




CO-OP MINING COMPANY

{(801) 381-5238

F-O- Box 1245 Coal Sales (801) 381-5777

Huntington, Utah 84528

September 10, 1993
Pamela Grubaugh-Littig

Permit Supervisor L g

Utah Division of 0il, Gas &&ﬁning vatt “‘”’Lg‘i‘ﬁj ”

3 Triad Center, Suite 350 \ u%qg? ” “’*E%l )
Salt Lake City, Utah 84180-1203 w,

SEP 16 1993

Ms. Grubaugh-Littigqg, DIVISION OF

\% " OIL, GAS & MININT

Enclosed are 3 finalized copies of the Amendment 93I, which
was approved per Division letter dated September 1, 1993.

If you have any questions, please call Charles Reynolds at

(801) 381-2450,
#‘/mnk You,
/ %ﬂ“e\

Wendell en,
Resident Agent
WJO/sr



DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING

Michael O. Leavitt 355 Waest North Temple (I
ichael O, Leavi )
Governor 3 Triad Center, Suite 350
Ted Stewart Sait Lakg City, Utah 84180-1203
Executive Director 801-538-5340

James W. Carter J§ 801-358-3940 (Fax)
Division Director | 801-538-5319 (TDD)

&) Stats of Utah ¢

September 1, 1993

Mr. Wendell Owen
Co-Op Mining Company
P.O. Box 1245
Huntington, Utah 84528

Dear Mr. Owen:

Re: Culvert C-2U Replacement, Co-Op Mining Company, Bear Canyon Mine,
ACT/015/025-93I, Folder #2, Carbon County, Utah

The above-noted amendment is approved. Please submit three finalized
copies by September 20, 1993.

Sincerely,

Pamela Grubaugh-Littig
Permit Supervisor







01 SEP 93 APPLICANT VIOLATOR SYSTEM TIME: 10:%

APPLICATION EVALUATION REPORT

uTt APPNO: ACTOLS5025 SEQNO: O PAGE: 1

APPLICANT’S ENTITY ID: 089059
APPLICANT S NAME : CO 0P MINING CO

SYSTEM RECOMMENDATION IS BASED ON ENTITY OFT
K 3K K 3K K KK 3K 3K 3K 3K oK oK o 3K Sk Kok Sk KO OK 5K 3K KKK K 3K 3K K 3K K K K 0K K 5K oK 0K 3K oK oK 3K oK KK oK K KK K K K

* *
¥ BYSTEM RECOMMENDATION : I85UE *
X PREVIOUS SYSTEM RECOMMENDATION: ISBUE (930805) *
*  OSMRE RECOMMEMDATION : ISSUE{930806) *
* %*

AR A RO R K K KR IO K SR K K K R 3k KR KK R R KR R K K R KK I K K SR Sk K R sk oK S K ROR ROk ROK K K

F2/PROCEED F3/QUIT F4/MAIN F&6/REPORT F9/VIEW VIOL FlO/VIEW OFT



® «
CO-OP MINING COMPANY

i

P.O. Box 1245
Huntington, Utah 84528

(801) 381-5238
Coal Sales (801) 381-5777

g el

v VB Y t 11, 1993
Pamela Grubaugh-Littig EJ"“ﬂ@£}§YV _ !
Permit Supervisor : ﬁ%%?mﬁwm"w :

KUG 1 6 1993

Utah Division of 0Qil, Gas & Mining iﬁyﬁ
3 Triad Center, Suite 350
DIVISION OF
~nAAS & MINIMG

ke

Salt Lake City, Utah 84180~-1203

Ms. Grubaugh-Littig,

Enclosed are three copies of a proposal to replace Culvert C-
2U, which has been smashed due to heavy traffic, with a steel pipe.
Pages have been marked DRAFT to distinguish them from previously
approved pages. Upon approval, finalized copies will be submitted.

If you have any questions, please call Charles Reynolds at

(801) 381-«2450.
/;i;&k You,

Wendell Owen,
Resident Agent
WJO/cr
Enclosure(s)



.‘ - . .

Table 7.2-11 Culvert Charateristics

Culvert Dia Type Contributing Slope Outlet
in. Watersheds ft/ft Condition
c-1u 30 CHP & AU-3, AU-4, 0.73 Bedrock
15 flexible AU-5
c-2u 12 AU-11 0.08 Soil
c-3u 12 cHpP AU-6, AU-7, 0.05 4" rip-rap
AU-11 :
C-4U 12 CMP AU-B, AU-9 0.05 4" rip-rap
C-5u 12 cHp AU-8, AU-9, 0.05 4" rip-rap
AU-15
C-6&u 12 CHp AU-6, AU-7, 0.05 4" rip-rap
AU-11, AU-13,
AU-14
c-7u 12 CHP AU-12 0.05 6" rip-rap
c-8u 18 CHP to AU-2, AU-3 0.13 12" rip-rap
RCP AU-4, AU-5
C-9U 60 stl pipe Bear Creek 0.06 48" rip-rap
c-10U 60 RCP Bear Creek 0.06 48" rip-rap
c-11V 18 cMP AU-16 0.10 6" rip-rap
c-12u 24 CNP AU-17 0.04 6" rip-rap
c-13U & 16 CHP misc. road 0.06 3" rip-rap
€-13al drainage ,
C-14 60 CHP Bear Creek 0.06 48" rip-rap
c-10 15 che, AD-6, AD-3B 1.00 24" rip-rap
flexible
c-20 15 CMP, RCP, AD-2B, AD-2C, 0.40 10" rip-rap
flexible AD-3B, AD-4,
AD-6
C-3D 20 stl pipe AD-3A 0.03 4" rip-rap
C-4D 21 cHp AD-3A, AD-5 0.18 9" rip-rap
AD-7, AD-8
C-50 18 CNP AD-9 0.08 soil
C-6D 12 CHP AD-10 0.48 9" rip-rap
€-70 18 CHP AD-8 0.55 16" rip-rap
c-80 18 cMp AD-3A, AD-5 0.05 3" pip-rap
AD-7
C-90 18 Chp See C-8D 0.05 3" rip-rap
C-10D 18 CMP TIPPLE WASH HOSE 0.03 3" rip-rap
B.C. 7-89 08/11/93

DRAFT



CULVERT CHARACTERISTICS

Culvert Dia Type Contributing Peak Slope Outlet
(in.,) Watersheds Q(cfs) (ft/it) Condition
C-1U 15 CMP AU-3, AU-4, 3.97 0.12 Bedrock
flexible AU-4A, AU-5 0.73
Cc-2U 12 AU-11 0.09 0.08 Soil
c-3u 12 cMP AU-6, AU-7, 2.20 0.05 4" rip-rap
AU-11
C-4U 12 CMP AU-8, AU-9 1.32 0.05 4" rip-rap
C-5U 12 CMP AU-8, AU-9, 1.45 0.05 4" rip-rap
AU-15
C~6U 12 CMP AU-6, AU-7, 2.65 0.05 4" rip-rap
AU-11, AU-13,
AU-14
C~7U 12 CMP AU-12 0.34 0.05 6" rip-rap
C-8U 18 Flexible AU-2, AU-3 4.00 ' 12" rip-rap
CMP, RCP AU-4, AU-5 0.13
Cc-9U 60 stl pipe | Bear Creek(P) | 108.53 0.06 | 48" rip-rap
C-10U 60 RCP Bear Creek!® | 108.53 | 0.06 | 48" rip-rap
C=-11U 18 CMP AU-16 4,92 0.10 6" rip-rap
C-12U 24 CMP AU-17 3.29 0.04 6" rip-rap
C-13U0 15 CMP misc. road 1.00 0.06 3" rip-rap
C-13aUl drainage
C-140 60 CMP Bear Creek 108.53 0.06 48" rip-rap

B.C. 7G-24A DRAFT 08/11/93



CULVERT CHARACTERISTICS (con‘t)

Culvert Dia Type Contributing Peak Slope Outlet
(in.) Watersheds Q(cfs) | (ft/ft) Condition
C-1D 15 CMP, AD-6, AD-3B 0.93 1.00 24" rip-rap
flexible
Cc-2D 15 | CMP, RCP, | AD-2B, AD-2C, 1.47 0.40 10" rip-rap
flexible | AD-3B, AD-4,
AD-6
C-3D 20 stl pipe AD-3A 0.23 0.03 4" rip-rap
C~4D 21 CMP AD-3A, AD-5 4.43 0.18 9" rip-rap
AD-7, AD-8
C~-5D 18 CMP AD-9 0.23 0.08 s0il
C-6D 12 CMP AD-10 0.62 0.48 9" rip-rap
C-7D 18 CMP AD-8 2,07 0.55 16" rip-rap
C-8D 18 CMP AD-3A, AD-5 2.36 0.05 3" rip~rap
AD~-7
C-9D 18 CMP See C-8D 2.36 0.05 3" rip-rap
C-10D 18 CMP TIPPLE WASH 0.25 0.03 3" rip-rap
HOSE
76-248 DRAFL, 1165




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: CULVERT ADEQUACY
Comment: CULVERT C~2U
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.00 ft
Slope.....ccvvuen, 0.0800 ft/ft
Manning's n....... 0.015
Discharge......... 0.09 cfs
Computed Results:
Depth......v0eeeu.. 0.07 ft /
Velocity.......... 3,60 A
Flow Area......... K0':02"
Critical Depth.... 0.12
Critical Slope.... 0.0084 ft/ft
Percent Full.....,. 7.16 %
Full Capacity..... - 8.73 cfs
OMAX @.94D........ 9.39 cfs
Froude Number..... 2.88 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

7G~28

DRAFT

08/11/93



Table 7.2-11

‘Culvert Charateristics

Culvert Dia Type Contributing Slope Outlet
in. Watersheds ft/ft condition
c-1u 30 CHP & AU-3, AU-4, 0.73 Bedrock
15 flexible AU-5
c-2U 12 cnrgELTBTRE AU-11 0.08 Soil
c-3u 12 CcMP AU-6, AU-7, 0.05 4" rip-rap
AU-11
C-44 12 CMP AU-8, AU-9 0.05 4" rip-rap
c-5u 12 CHP AU-8, AU-9, 0.05 4" rip-rap
AU-15
-6V 12 CHP AU-6, AU-7, 0.05 4" rip-rap
AU-11, AU-13,
AU-14
C-7U 12 CHP AU-12 0.05 6" rip-rap
c-8u 18 CHMP to AU-2, AU-3 0.13 12" rip-rap
RCP AU-4, AU-5
C-9u 60 stl pipe Bear Creek 0.06 48" rip-rap
c-10U &0 RCP Bear Creek 0.06 48" rip-rap
C-11u 18 CHP AU-16 0.10 6" rip-rap
c-12U 24 CHP AU-17 0.04 6" rip-rap
Cc-13u & 16 CHP misc. road 0.06 3" rip-rap
C-13al drainage
€14y 60 CMP Bear Creek 0.06 48" rip-rap
C-1D 15 CcHP, AD-6, AD-3B 1.00 24" rip-rap
flexible
c-20 15 CMP, RCP, 4 AD-28, AD-2C, 0.40 10" rip-rap
flexible ; AD-3B, AD-4,
AD-6
C-3D 20 stl pipe AD-3A 0.03 4" rip-rap
C-4D 21 CHP AD-3A, AD-5 0.18 9" rip-rap
‘ AD-7, AD-8
c-50 18 cHp AD-9 0.08 soil
C-6D 12 CHP AD-10 0.48 9" rip-rap
c-7p 18 CMP AD-8 0.35 16" rip-rap
c-80 18 CHP AD-3A, AD-5 0.05 3" rip-rap
AD-7
C-90 18 cHp See C-8D 0.05 3" rip-rap
c-10p 18 CHP TIPPLE WASH HOSE 0.03 3" rip-rap
B.C. 7-89 08/11/93

DRAFT



CULVERT CHARACTERISTICS

Culvert Dia Type Contributing Peak Slope Outlet
(in.) Watersheds Q(cfs) | (ft/ft) Condition
Cc-1U 15 CMP AU-~3, AU-4, 3.97 0.12 Bedrock
flexible AU-4A, AU-5 0.73
c-2U 12 AU-11 0.09 0.08 Soil
C-3U0 12 CMP AU-6, AU-7, 2.20 0.05 4" rip-rap
AU-11
C-4U 12 CMP AU-8, AU-9 1.32 0.05 4" rip-rap
C-5U 12 CMP AU-8, AU-9, 1.45 0.05 4" rip-rap
AU-15
C-6U 12 CMP AU-6, AU-7, 2.65 0.05 4" rip-rap
AU-11, AU-13,
AU~14
C-7U0 12 CMP AU-12 0.34 0.05 6" rip-rap
C-8U 18 Flexible AU- AU-3 4.00 12" rip-rap
C-9U 60 stl pipe | Bear creek(®) | 108.53 0.06 | 48" rip-rap
C-10U 60 RCP Bear Creek(P) | 108.53 | 0.06 | 48" rip-rap
C-11U 18 CMP AU-16 4.92 0.10 6" rip-rap
C~12U 24 CMP AU~17 3.29 0.04 6" rip-rap
C-13U 15 CMP misc. road 1.00 0.06 3" rip-rap
C-13aU drainage
C-14U0 60 CMP Bear Creek 108.53 0.06 48" rip-rap
B.C. 7G-24A 08/11/93

DRAFT




CULVERT CHARACTERISTICS (con’t)

Culvert Dia Type Contributing Peak Slope Outlet
(in.) Watersheds Q(cfs) | (ft/ft) | Condition
C-1D 15 CMP, AD-6, AD-3B 0.93 1.00 24" rip-rap
flexible
C-2D 15 CMP, RCP, | AD-2B, AD-2C, 1.47 0.40 10" rip-rap
flexible | AD-3B, AD-4,
AD-6 .
C-3D 20 stl pipe AD-3A 0.23 0.03 4" rip-rap
C-4D 21 CMP AD-~34, AD-5 4.43 0.18 9" rip-rap
AD-7, AD-8
C~5D 18 CMP AD-9 0.23 0.08 so0il
C-6D 12 CMP AD-10 0.62 0.48 9" rip-rap
C-7D 18 CMP AD-8 2.07 0.55 16" rip-rap
C-8D 18 CMP AD-3A, AD-5 2.36 0.05 3" rip~rap
AD-7
C-9D 18 CMP See C-8D 2,36 0.05 3" rip-rap
C-10D 18 CMP TIPPLE WASH 0.25 0.03 3" rip-rap
HOSE
.C. 7G-24B DRAFT 08/11/93




Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channelﬂ— Uniform flow

Worksheet Name: CULVERT ADEQUACY

Comment: CULVERT C-2U
Solve For Actual Depth

Given Input Data:
Diameter..........
Slope..iieviennnen
Manning's n.......
Discharge.........

Computed Results:
Depth......ovven..
Velocity..........
Flow Area.........
Critical Depth...
Critical Slope....
Percent Full......
Full Capacity.....
OMAX @.94D........
Froude Number.....

1.00 ft

0.0800 ft/ft

0.015%
0.09 cfs

O - O Z
3760
L‘0:02
0.12

A

0.0084 ft/ft

7.16 %
8.73 cfs
9.39 cfs

2.88 (flow is Supercritical)

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

7G-28
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