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ﬁ Cyprus Plateau Mining Corporation
CYPRUS P g
Wi Price, Utah 84501
e P - >, 801) 637-2875
(801)
Plateau Mining ; /< '
S V ¥ 4

Keith H. Sieber
Vice President and General Manager

“November 401995

Reclamation Specialist
Division of Oil, Gas and Mining

451 East 400 North, Rm 115~ 777 =
i U o UT%IS!ONO!L. GaMNAnp M

Price, Utah 84501 % Piricr Frrnn Oveny

Re:  Application for-Pefmit Uﬁange Suiface Water and Sedimentation Control Facilities, Star
Point Mines, ACT/007/006 CarbOn County

Dear Mr. Malencik: 9’)\ M/

Cyprus Plateau Mining Corporation (CPMC) is herewith submitting revised text and drawings to
update its MRP. These updates are an outgrowth of a Division courtesy inspection, midterm
review, and the incorporation of various environmental control measures installed as a result of
prior regulatory infractions. While the infractions required an abatement plan, most did not
require CPMC to update its MRP text and drawings.

0 'L s, /
Mr. Williz}m 1. Ma‘lex.wik | | %\5 ' NOAN2 7 1995 Q\CZ&

NING

Revisions to the text have been shaded to aid the review. All diversions with the exception of
culvert UT16A are located on CPMC's land. UT16A, which is an existing 19 foot culvert, is
located on U.S.A. land under Right-of-Way U-52409. CPMC is proposing to extend culvert
UTI16A by approximately 30 feet, so that the existing road ditch can be eliminated.

Bonding for these runoff conveyance structures is covered under the existing reclamation costs.
This structures will be removed during the earthwork operation of the area as identified in the
MRP (Area 1 and 14); therefore, no further reclamation costs are warranted.

As a matter of courtesy, CPMC is hereby notifying the Division that it may install some half-round
culvert in a section of diversion ditch 20, which is already identified as a lined ditch, in an attempt
to minimize the infiltration of runoff above the road slide area. Once the decision is made, the
appropriate size of the half-round will be determine and installed.



Mr. Malencik
page 2

CPMC appreciates the Division's assistance with this permit amendment. If you have any
questions or need additional information, please do not hesitate to contact me.

Sincerely,

A

Johnny Pappas
Environmental Engineer

Enclosures

cc: J. Borla

File: Env2,5.2.1,1,2
Chrone: JP951101.1tr
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APPLICATION FOR PERMIT CHAN GE

TRy

Title uf Chaﬂgc Surface Watet and Sedlmentatxon Control Facxhues Pcrrmt Number. ACT/OO“]/OOG

] Mine: STAR POINT MINE

Permittec:  CYPRUS PLATEAU MINING

Description; inclide reason for change and timing required to implement: To update Star Point's MRP's surface water and sedimentation control

facitlites purstiant to the Division's courtesy inspection and midtérin review:

& Yes | X No 1. Change in the size of the Permit Area? ficres O increase 0 decréase:;

f1.Yes | X No 2. Change in the size of the Disturbed ‘Area? acres Dhincrease O dectease.

o

bYes | X No 3. Will permit change include operations outside the Cumulatnve Hydrologic Impact Area?

U Yes | X No | 4. Will permit change include operations in hydrologic basins other than currently approved?

O Yes | X No | 5. Does permit change result from cancellation, reduction or increase of insurance or reclamation bond?

v

i Yes No | 6. Does permit change require or include public notice publication?

No 7. Permit change as a result of a Violation?  Violation #

}DYes

O Yes 8. Permit chzihge as a result of a Division Order? D.O.#

1 Yes 9. Permit change as a result of other laws or regulations? Explain:

Ui Yes 10. Does permit change require or include ownership, control, right-of-entry, or compliance information?

11.:Does the pafnlit change affect the surface landowner or change the post mining land use?

12. Does permit change require or include collection and reporting of any baseline information?

13, Could. the pémlit change have any effect on wildlife or vegetation outside the current disturbed area?

14. Does permit change require or include soil removal, storage or placement?

15. Does permit change reqmre or include vegetatlon momtormg, removal or revegetabion activ

16. Does perrmt change reqmre ot mclude» construction, modification, of removal of surétsg

ooipe 1pe [pe [pe [pa [oa [5¢ [oa [5e |5a

17. Does permit change require or include water monitoring, sediment or dmmage control |

2|
Z
]

18 Does permit change require or include certified designs, maps, or calculations?

No [ 19. Does permit change require or include underground design or mine sequence and {i
No

20, Does permit change require or inchide subsidence control o m(mitoring:’

| [

1 hereby certify that'I am’ a responsible official -of the applicant and that the information:contained, in this
application is true: and correct:to the biest of my: information and belief.in all respects withi the laws: of Utah in
referenoe to commitments, undertakings, and obligations; herein.

&b, &:\mm Abv. 10, /998

igned - Mame LPosition - Date
Sibeciitad snd AT Moy 645

My Coinminsion Expires; 5 =7 ; miﬁ_

Abieat: STATE'OF
COUNTY. QOF
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“Application for Permit Change
Detailed Schedule of Changes to the Permit

'ﬁtleofChlnge SurfweWandSedunmCmmFmM § NumberACTlOO’?IOOG
| Minc:STAR POINT MINE

Mammofﬂcmsumhmmgwmhmﬂmwhwhmnbereqnueduaremltofthupropoudpem
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, orothermfoa‘matmumededtoepecxﬁcanylocnte identify and revise the exiting mining and
reclamation plan. Include page, section and drawing numbers as part of the description.

[

'y
l - - I Permittec:CYPRUS PLATEAU MINING
|

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

| oapD | XRepLACE | 0O REMOVE | Maps 731.720 8, band e

I DADD | XREPLACE | O REMOVE | Pages 700-171 through 700-171.1
ODADD | X REPLACE | O REMOVE | Pages 700-119 through 700-126.1
I 0ADD | X REPLACE | O REMOVE _| Pages 700-128 through 700-135.1
| X ADD REPLACE O REMOVE | Addendum to Exhibit 732.300 B A
DADD | DREPLACE | O REMOVE { 7/ ’
D ADD | O REPLACE 0 REMOVE ﬂm COURE RAT]ED
ﬂ CTIVE:
0 ADD | O REPLACE ) REMOVE N4 20
l D ADD | O REPLACE O REMOVE %%LQSS O\‘W
OADD | OREPLACE | O REMOVE i
I 0 ADD | O REPLACE ! REMOVE g
D ADD | OREPLACE O REMOVE H Price 'F[ijo OFPICE
u 0ADD | OREPLACE | O REMOVE ' —
H O ADD | O REPLACE O REMOVE
! O ADD | D REPLACE O REMOVE
0O ADD | O REPLACE D REMOVE
I D ADD | O REPLACE O REMOVE
D ADD | O REPLACE D REMOVE
J ADD | O REPLACE O REMOVE
DO ADD | O REPLACE O REMOVE
0 ADD | O REPLACE O REMOVE
O ADD | ©J REPLACE O REMOVE
T ADD | O REPLACE 0 REMOVE — e .

Any other specific or special instructions required for insertion of this proposal into the Mining and Reclamation Plan?
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CULVERT DESIGN CRITERIA
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riprap lining already exists thereby providing adequate protection. Third, culvert inlet
protection is generally only designed and used under highly critical flow conditions such
as one would encounter in a large conveyance channel with the potential for high flows
and damage, or at extreme and abrupt channel bends, and fourth, no locations were
found where erosion appeared to be occurring at any of the sites visited in preparation
for the 1986 permit submittal. Since that time, no changes have been made to the runoff
conveyance system with the exception of the addition of riprap within Ditch 16 which
parallels County Road 290 in the lower mine yard area.

Culvert outlet erosion protection was determined according to the methods presented
carlier in the discussion regarding riprap design. The Barfield, et.al, method was used
in the design of appropriate riprap at culvert outlets having exit velocities in excess of
5.0 feet per second as long as the average riprap size was larger than 0.5 feet and the
slope was not limiting. At those locations where design procedures predicted riprap
sizes less than 0.5 feet, no erosion protection is proposed with the understanding that
the outlets will be monitored and riprap installed should severe erosion occur.

Under these guidelines it is expected that some minor erosion will occur downstream
from the culverts (which have a velocity in excess of 5.0 feet per second but which
required a riprap size of less than 0.5 feet) as exiting waters adjust to the new
downstream channel configuration. In normal design it is common to accept this small
amount of erosion as part of the design as long as erosion does not produce headcutting
thereby threatening the structure. Headcutting is not considered a problem with CPMC
conveyance facilities because downstream channel sections have been designed to be
stable. Erosion, should it occur, will generally be limited to a very short section
immediately downstream of the culvert.

It is felt that this solution is acceptable since all such culverts are located in existing
diversion channels whereby the small amount of erosion that may occur is diverted into
and contained within existing sedimentation facilities. In addition, the majority of
culverts located throughout the mine plan area have been in place for sufficient time for
anticipated erosion to have already occurred, therefore there would be no additional gain
should riprap be installed at this time. As stated previously, riprap protection will be
provi these locati hould serious erosion be noted

Page 700-171 Revised November, 1995



RUNOFF CONTROL VARIANCE REQUESTS

With the submittal and approval of the 1986 permit application a variance was
granted from providing ditch design and ditch erosion protection at some locations due
to special conditions encountered at the site with respect to the design and installation
of appropriate channels and/or linings. General problems encountered include 1) the
inability to properly size riprap in steep slope areas due to a lack of general design
methodologies, 2) the lack of adequate space to install a riprapped channel, 3) the
evidence that minimal erosion has occurred historically, and 4) excessive maintenance
and disposal problems which occur annually due to debris and rock fall from the

Page 700-171.1 Revised November, 1995



TABLE 742a

Diversion Ditch Peak Flow Design Data

Dl‘\;rsion Disturbed Undisturbed Total Weighted Deslgn s .I'Eh::::! Runoff Hydrograph H{:;:;k 'i.:::e:iee'd Wat:';hed ™ Computed Used Revised #8440 ::::
Nu;:‘;'er Ared "‘:‘ ;’: o Sti":“ in. | Rawnfay (:i’ F;":f" ) Slope (1) w he. To,Tp To,Tp ;r‘f Tprrev. | (@
(To) in. ft percent he " cfs
3 0.0 1014 | 0058 75 21 | 33 124 0431 1 1,640 6 0 | o 177 50 025 132 | oe
4 0.0 37 | o008 75 21 | 33 124 0.401 1 320 & oot | o 310 50 05 8 | em
s 27 23 | oo 76 21 | 215 125 0.466 4 2,700 o1 | om 114 50 025 £3 1 o2m
6A 00 B2 | 00519 7 21 | am 124 0.431 4 3,320 67 om | o1 % 50 025 a3 | 20
&8 00 &3 | 01333 75 21 | 333 124 0.431 4 6850 54 0 | 026 8 50 0.5 mz2 | sz .
ol 2] 853 0.1333 75 20 Derived from computerized 5CS unit hydrograph procedure 16.8
7A 12 nz | oo 76 21 | 318 125 0.466 4 1,200 57 005 | 006 205 50 0.25 182 | omd
78 07 46 | o008 7 21 | 2% 126 0.503 4 1,350 8 o7 | 008 168 50 025 81 | o038
7C 34 171 | oo 7 21 | 299 126 0.503 4 4,100 55 015 | 0as 7 50 025 32 | 14
™ 5.1 17 | ooe2 7 21 | 2% 126 0503 ) 6,850 5 on | oz 50 50 0.5 605 | 28
7ES 64 a1 | ooz 7 21 | 29 126 0503 1 8,680 ® 023 | on a 36 035 722 | 34
G 0.0 62 | oom7 75 20 | Derived from computerized SCS unit hyd rograph procedure 183
TR 108 126 0.0366 73 20 Derived from computerized SCS unit hydrograph procedure 3.37
gL 123 00 0.0192 70 20 Derived from computertzed SCS unit hydrograph procedure 1.3
94 73 5357 | 08563 76 26 | 316 | 129 | o | 3 | smo | P | 024 | 02 | 50 50 02 | 12051 1171
98 223 577 2.8594 76 21 Add flow derived from computerized SCS unit hydrograph procedure for “Area tributary to Culvert 98” to Ditch 94 flows 115.0

104

11.5%

6.1

0075

21 Derived from computerized SCS unit hydrograph procedure 13
10B 13.0% 61 0.0298 ki 21 Derived from computerized SCS unit hydrograph procedure 390
10C 133% 6.1 0.0303 4= 21 Derived from computerized SCS unit hydrograph procedure 135
10D 1677 61 00156 a5 21 Derived from computerized SCS unit hydrograph procedure 16.6 .
1 00 £3 0.0102 75 21 kK] 124 0.431 4 1,660 4 0.08 0.09 138 50 025 85 0.4
12 00 4285 0.0764 75 21 333 124 0431 4 3,780 55 G | 06 78 50 0.25 £3.7 3.0
14t 00 3080 0.481 75 2.6 3.33 127 on 3 11,200 52 0.35 0.39 3 3% 035 &3 620
13AM 13 36 0.0077 79 24 266 128 0.582 4 1,720 al 0.1 012 107 50 026 8.3 0.39
157 13 6 0.0077 79 21 266 128 0.582 4 1,720 pal own 012 107 50 026 83 0.39
UT15 0.0 78 00122 73 21 Derived from computerized SCS unit hydrograph procedure 17
1664 152" 00 0.0238 702 2.0 Derived from computerized SCS unit hydrograph procedure 1.38

Page 700-119
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Di;j::}l\on Dls::l:ed Und::;bed ot Welghted 1;:2: s Hy::;lsul;ph \):Itf;i: W-:::shed w140 peak
Number ac ac mi2 N In. In. No. Slope (V3 o (Tp) rev. (;p
percent he. cfs
6 . Derived from computerized 5CS unit hydrograph procedure
17A® 05 29 | o003 77 21 | 2% 126 | o503 | 4 | e 13 o1 [ois | 7 | s [ ox 52 | o
178 13 43 0.0088 78 21 Add flows derived from computerized 5CS unit hydrograph procedure for Ditch No17A and Ditch No.d 167
184 0.0 5.8 0.0404 75 21 333 124 043 4 2,800 4 012 | 013 95 50 0.5 337 16
188 08 54 £.0084 75 21 | 333 124 0431 4 950 72 00l | 005 248 50 0.25 7 03
18C 7 333 0.053% 75 21 | a3 124 0431 4 3,140 50 013 | o1 88 50 0.5 443 21
18D 07 348 0.0555 75 21 3.33 124 0.431 4 3,520 50 o4 | 016 78 50 0.25 6.3 22
18 07 354 0.0564 75 21 333 124 0431 4 3,760 50 015 | 017 7 50 0.25 47.1 zz‘.
20 45 59 0.0163 8 21 | 238 133 0.66% 3 3,700 3% 015 | 017 78 75 018 293 2.0
21 38 33 00113 8 21 | 205 13.8 0.764 3 2,550 38 01 o1l 125 75 018 232 1.5
n 17 19 0.0056 82 21 | 22 1358 0718 3 1,600 43 007 | 0.08 169 Fict .18 108 07
pil 10 15 0.0039 8t 21 | 238 133 0.669 3 1,100 “ 0.05 | .06 221 75 0.18 7 0.5
24 Peak flow same as 25-year, 24-hour peak inflow pond ¥4 103
25 0.0 82 00128 75 21 3.33 124 0.431 4 1,560 4 008 | 009 138 50 0.25 107 0.5
26 00 24 0.0037 75 21 | 333 124 0431 4 850 0 004 | 005 248 50 0.25 81 ol
27 033 0.0 0.0005 76 2.0 | Derived from computerized SCS unit hydrograph procedure 0.26
28 076 00 0.0012 76 20 | Derived from computerized SCS unit hydrograph procedure 0.47
pi 052 00 0.0008 76 20 | Derived from computerized SCS unit hydrograph procedure 0.37
W 093 0.0 0.0015 76 20 | Derived from computerized SCS unit hydrograph procedure 0.52
3z 067 0.0 0.001 70 20 | Derived from computerized 5CS unit hydrograph procedure 012
1 1 08 0.0016 7 i) Derived from computerized SCS unit hydrograph procedure 02
34 059 00 0.0011 83 20 | Derived from computerized SCS unit hydrograph procedure 0.56
35 032 009 ) 0.0005 84 20 | Derived from computerized SCS unit hydrograph procedure 0.26
36 0.22 o4 | 00004 87 20 Y Derived from computerized 5CS unit hydrograph procedure 019
37 0.18 o 0.0014 74 20 | Derived from computerized SCS unit hydrograph procedure 0.35
38 0.88 07 00025 81 0 Derived from computerized $CS unit hydrograph procedure 1.1
Ky 012 00 0.0002 G0 20 Derived from computerized SCS unit hydrograph procedure 0.06
40 015 0.0 0.0002 %0 20 | Derived from computerized SCS unit hydrograph procedure 011
41 13 00 0.003 50 23 Derived from computerized SCS unit hydrograph procedure 22
{24 0d 00 0.0006 %0 21 Derived from computerized SCS unit hydrograph procedure 0.46
418 08 00 00012 % 21 Derived from computerized SCS unit hydrograph procedure 0.91

Page 700-120 | : Revised: November, 1995



Di[\;:ndl\cn Disturbed Undisturbed Total Weighted Design s Wat::sshed
Nur:lber *‘:":‘ A:l ::2‘ €N ST: Lo oy o
hr
42C ag .0 0.0014 % 21 Derived from computerized SCS unit hydrograph procedure
420 a9 04 0004 %0 21 Derived from computerized SCS unit hydrograph procedure (same as Ditch No, 42C) 1.0
43 08 1.0 0.0027 8 Derived from computerize¢ SCS unit hydrograph procedure 1.3
4B 08 14 80 21 Derived from computerized SCS unit hydrograph procedure 14
45 0.2 15 0.0026 76 1.5 Derived from computerized SC$ unit hydrograph procedure L2
46 o1 04 0.0008 78 08 | Derived from computerized 5CS undt hydrograph procedure 0.02
47 0.8 47 00239 76 0.9 Derived from computerized SCS unit hydrograph procedure U~L.
48 04 56 0.0094 76 09 | Derived from computerized SCS unit hydrograph procedure 0.06
4 09 123 0.0206 76 09 | Derived from computerized SCS unit hydrograph procedure 0.13
50 146 162 0028 76 0% | Derived from computerized SCS unit hydrograph procedure 018
51 50 52.1 00892 76 15 Derived from computerized SCS unit hydrograph procedure 55
52 03 13 0.0025 78 03 | Derived from computerized 5CS unit hydrograph procedure 0.04
53 02 1.0 0.001% 78 09 | Derived from computerized SCS unit hydrograph procedure 0.03
57 1.7 146 0.025% 77 15 | Derived from computerized SCS unit hydrograph procedure 23
58 1.0 %5 0,043 7% 15 | Derived from computerized $CS unit hydrograph procedure 3.0
59 09 113 0.0191 7 2.1 Derived from computerized SCS unit hydrograph procedure 61
&0 05 9 00053 7 21 Derived from computerized SCS unit hydrograph procedure 21
61 0.8 72 0.0555 78 21 Add flows derived from computerized SCS unit hydrograph procedure for Ditch No. 58 and Ditch No. 61 17.2
62 o7 n7 0.0194 76 21 Derived from computerized SCS unit hydrograph procedure 64
63 05 47 Q2m7 76 21 Add flows derived from computerized SCS unit hydrograph procedure for Ditch No. 57 and Ditch No. £ 159
&4 03 0.0 0.0005 %0 21 Derived from computerized SCS unit hydrograph procedure 0.37
65 022 0.0 0.0003 50 21 Derived from computerized SCS unit hydrograph procedure 0T
65 0.27 0.0 0.0004 %0 21 Derived from computerized SCS unit hydrograph procedure 0.33 .
67 031 0.0 0.0005 %0 21 Derived from computerized SCS unit hydrograph procedure 0.37
68 034 0.0 0.0005 50 21 Derived from computerized SCS unit hydrograph procedure 0.4t
69 055 0.0 0.0009 %0 21 Derived from computerized SCS unit hydrograph procedure 0.65
70A 35 0.0 0.0065 80 21 Derived from computerized SCS unit hydrograph procedure 4.1
708 49 00 0.0077 %0 21 Derived from computerized SCS unit hydrograph procedure 5.7
70C 53 0.0 0.0083 %0 21 Derived from computerized SCS unit hydrograph procedure 6.1
T1A 07 0.0 0.0011 %0 21 Derived from computerized SCS unit hydrograph procedure (Same as Ditch No. 71B) ¢85
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. . e Time of Hydraulic Average* Watershed Revised Peak
Dl;.;trion Du;:'bed Lund:mrbed Tota | ehted [;:lgn s Excess Rl:al;ff H)’:msnpi h Length Watershed Lag 1 Computed Used ™ 184 AQ Flow
Neimb " e oy eN o= | | Ranen | iy ) Slope (1) @ hr. ToTp | ToTp i Tprrev. | fqt
umber ac ac m n To) In. n. 0. f percent hr. 3 ofs
nB 0.7 0.0 0.0011 ¢ 21 Derived from computerized SCS unit hydrograph procedure 0.85
TIA 22 5 30073 & 16 Derived from computerized SCS unit hydrograph procedure ) 5.7
B 24 53 2,012 81 AL Derived from computerized SCS unit hydrograph procedure (Same as Ditch No. 72D) 7
7IC 24 53 002 .11 pA Ly Derived from computerized SCS unit hydrograph procedure (Same as Ditch No. 72D0) 7.2
744 03 o0 0.0005 %0 21 Derived from computerized SCS unit hydrograph procedure 0.36
74B 24 0.0 0.0038 %0 21 Derived from computerized SCS unit hydrograph procedure 2.85
73A 08 0.8 0.6013 S0 .1 Derived from computerized SCS unit hydrograph procedure (Same as Ditch No. 758} 0.9
758 08 0.0 00013 %0 21 Derived from computerized SCS unit hydrograph procedure 0.96
7e' 0.0 1.0 .06 75 20 Derived from computerized SCS unit hydrograph procedure 0.35
7 10 0.0 2006 %0 21 Derived from computerized SCS unit hydrograph procedure 12
78 04 0.0 0.0006 %0 21 Derived from computerized SCS unit hydrograph procedure 042
79 00 13 0.002 75 21 | Derived from computerized SCS unit hydrograph procedure 0.65
BOA 31,4598 352 0.104 81 21 Derived from computerized SCS unit hydrograph procedure 2.0
0B 3478 352 0104 81 2.1 Derived from computerized SC5 unit hydrograph procedure 9.0
81C 314 52 0004 8 21 Derived from computerized S5CS unit hydrograph procedure 3.0
81 100 o0 00156 7o pEy Derived from computerized SCS unit hydrograph procedure 1.2
GENERAL NOTE: The diversion ditches above were designed using the "SCS Design Hydrograph - Emergency Spillway Method" unless otherwise noted in the Comment Section, Computer printouts are presented in the Exhibit entitled * Diversion Ditch and -
Culvert Peak Flow Calculations”,
a All disturbed area is from coal stock and refuse pile.
2 These weighted curve numbers include runoff from the coal stock and refuse piles for which a CN = 70 was assumed.
(3} The tributary area to this ditch was reduced with the construction of the conveyor belt system. Since the design has not been modified it is considered conservative,
) Includes 1.6 acres coal stock and refuse pile.
G Includes 1.2 acres coal stock and refuse pile.
® Includes 1.3 acres coal stock and refuse pile.
@ Includes 1.1 acres coal stock and refuse pile,
(8} Ditch Design Data taken from previous calculations for Ditch No. 17
93 Additional flow contributing to Diteh No. 178 is added by Ditch No. 44 which has a discharge rate of 14 cfs. The combined flow totalling 1.6 cfs is used in the ditch design criteria for Ditch No. 178. . N
g Ditch designed using the 10-year, &-hour precipitation event. The drainage area to Ditch #45 is less than two acres which qualifies for a small area exemption. There is insufficient space along roadway to design a channel with lining to maintain velocities

less than 5 fps which would be required if the 10-year, 2+-hour event is used. However, utilizing the roadway with a berm as the channe! and the 10-year, 6-hour precipitation event, velocities can be maintained below 5 fps without requiring a channel
lining which, if required, would eliminate accessibility along the roadway.
{an Precipitation value of 2.6 inches was used for Ditch 72A portion of flow.
Ditch Design Data Taken from previous calculations for Ditch No. 15.
This value obtained by adding Ditch # 7G Upper and Ditch # 7G Lower contributing flow rates together.
Fi Tk B BF A g IR S, E
Tncades 7.8 acres of fiture coal réfuse pile.
Data is based upon disturbed areas which existed prior to the construction of Pond 9. The construction of Pond § has duced the total drai area to this structure,
Designed for 100 Year - 6 Hour Runoff.
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TABLE 742b
Culvert Peak Flow Design Data

Rew: 8/95
Culvert Distiurbe Undis::;bed 1‘:;‘:: Weighted IZS}::E: ll:l?tt Comments
Number ﬁ:rfa ac. miz CN in. {q)
TAQL 0.0 196 0.0306 75 21 1.2 Flow from ditches previously identified as 1A (0.67 <fs) and 1B (0.52 cfs)
2AQ2) 0.0 10.2 0.0160 75 2.1 0.62 Flow from ditch previously identified as 2 (0.05 cfs) and adjacent watershed (0.57 cfs)
2B012) 0.0 29.8 0.0466 75 21 1.8 Flow from culverts 1A and 2A
2C 0.0 22.3 0.0348 75 21 14 Flow from adjacent watershed
2D 0.0 52.1 0.0814 75 21 3.2 Flow from culverts 2B and 2C {(previously identified as downspout #3}
4A 0.0 243 0.0380 75 2.1 11.0 Flow from adjacent watershed
SA 1.0 4.1 0.0236 76 2.6 15 Flow from adjacent watershed (previously identified as downspout #4)
5B 24 40.0 0.0663 76 26 4.3 Flow from adjacent watershed (previously identified as downspout #5)
6A 0.0 332 0.0519 75 21 20 Flow from ditch 6A
6510 0.0 853 0.1333 75 2.0 167 Flow ‘rom ditch 6C
7A 19 16.3 0.0284 76 21 1.2 Fiow from ditch 7A (0.84 cfs) and ditch 7B (0.38dfs}
7B 34 17.1 0.0320 77 21 14 Flow from ditch 7C
64 353 0.0652 77 21 3.0 Flow from ditch 7H
7F 0.0 10.5 0.0164 75 21 4.6 Flow from ditch 7G Upper
BA(10) 123 0.0 0.0192 70 20 1.23 Flow from ditch 8
9A 23 5257 0.8563 76 26 1171 Flow from ditch 9
10A 0.14 0.76 0.0014 77 2.1 0.54 Flow from adjacent watershed
i0B 0.19 1.2 0.0022 77 2.1 0.8 Flow from adjacent watershed
13.0 6.1 0.0298 84 21 13.0 Flow from ditch 10B
133 6.1 0.0303 84 21 135 Flow from ditch 10C
16.7 6.1 0.0356 85 21 16.6 Flow from ditch 10D
0.0 48.9 0.0764 75 2.1 3.0 Flow from ditch 12
0.0 48.9 0.0764 75 21 3.0 Flow from culvert 12A
13 36 0.0077 79 21 0.39 Flow from ditch 1A
13 3.6 0.0077 79 2.1 0.39 Flow from ditch 15B
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Catverr | Cod Undistubed | Total | wyoigniea | 20582 P
Number |  Area \rea Arca &N stom | Ty | Comments
ac cts
16A(10} 15.2 040 0.0238 70 20 138 | Flow from ditch 16F(3}
152 0.0 0.0238 70 20 138 | Flow from ditch 16F(3)
16C(10} 152 0.0 0.0238 70 20 138 | Fow from ditch 16F(3)
16D{10} 152 0.0 0.0238 70 2.0 1.38 | Flow from ditch 16F(3)
152 0.0 0.0238 70 20 1.38 | Flow from ditch 16F(3)
16F(10} 152 0.0 0.0238 70 20 135 Flow from ditch 16F(3}
16G {13} 15.7 1.5 0.026% 71 2.0 255 | Flow from ditch 16E (1.38 cfs) and ditch 76 (0.35 cfs) and adjacent watershed (0.82 cfs)
UTl6A 0.74 0.0 0.0012 90 2.0 077 Flow from adjacent watershed
UT16B 0.48 0.0 0.0008 90 20 05 Flow from adjacent watershed
UT16C 1.22 0.0 0.0019 Y 20 1.3 Flow from adjacent watershed
UT16D 1.7 26 0.0067 81 21 3.1 Flow from ditch UT16
17A 1.3 4.3 0.0088 78 21 1.6 Flow from ditch 17B
17B 13 4.3 0.0088 78 21 1.6 Flow from ditch 17B
18A 0.0 312 0.0488 75 21 19 Flow from ditch 18A (1.6 cfs) and ditch 18B (0.3 cfs)
18B 0.7 333 0.0531 75 21 21 Flow from ditch 18C
18C 07 348 0.0555 75 21 223 Flow from ditch 18D
18D 0.0 36 0.0056 75 21 1.7(4) Flow from adjacent watershed
18 0.0 36 0.0056 75 21 1.7(4) Flow from adjacent watershed
21A 39 33 0.0113 83 21 1.5 Flow from ditch 21
224 17 19 0.0056 B2 21 07 Flow from ditch 22
23A 1.0 15 0.0039 81 21 0.5 Flow from ditch 23
3B 0.0 379 0.0592 75 21 164 Flow from adjacent watershed
25A 0.0 8.2 0.0128 75 21 0.5 Flow from ditch 25
258 14.1 1093 0.1928 77 21 43.8 Flow from pond 2 (17.2 <fs), pond 3 (5.8 cfs) and adjacent watershed {20.8 cfs)(5)
25C 223 5257 0.8563 76 26 171 Flow from downstream ditch 9A(8)
26A 0.0 24 0.0037 75 21 0.14 Flow from ditch 26
26B 0.0 122 0.0131 75 21 57 Flow from adjacent watershed
27A 0.33(6 0.0 0.0005 86 2.0 0.26 | Flow from ditch 27
28A 0.76(6) 0.0 0.0012 86 2.0 047 | Flow from ditch 28
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Culvert I:Jls‘n:i'.u‘be Und:\s:::bed 10:: Weighted Ig«:::g‘n gf:: Comments
Number Area ac. miz CN in. g}
ac s
29A 0.52(6} 0.0 0.0008 Bs Flow from ditch 29
33A(10) 5.7(7) 0.0 0.0089 70 20 146 | Fow from adjacent watershed
33B 587 27 0.0133 72 2.0 256 | Flow from adjacent watershed
HA 037 0.32 00011 83 20 056 | Flow from ditch 34
35A 0.2% 20.04 0.0318 75 20 8.1 Flow from adjacent watershed
37A 0.12 538 0.0086 75 20 24 Flow from adjacent watershed
38A 0.94 1.04 0.0031 82 20 15 Flow from adjacent watershed
I9A 0.0 0.63 0.001 75 2.0 0.31 | Flow from ditch 39
40A 0.15 0.0 0.0002 90 20 0.11 | Flow from ditch 40
41A 19 0.0 0.0030 90 21 22 Flow from ditch 41
04 0.0 0.0006 90 2.1 04 Flow from ditch 42A
04 0.0 0.0006 90 21 0.4 Flow from ditch 42A
42C 0.8 0.0 0.0012 80 21 0.8 Flow from ditch 428
42D 0% 0.0 0.0014 90 21 1.0 Flow from ditch 42C
42 0.9 0.8 0.0014 90 21 1.0 Flow from ditch 421>
42F 0.9 0.0 0.0014 %0 21 1.0 Flow from ditch 42D
46A 01 0.39 0.0008 78 0.9 0.02 | Flow from ditch 46
46B 0.0 132 00206 75 2.1 6.2 Flow from culvert 46A {0.02 cfs) and adjacent watershed (6.18 cfs)
47A 0.6 4.7 0.023% 76 09 0.13 | Flow from ditch 47
48A 0.4 56 0.0094 76 09 0.06 | Flow from ditch 48
52A 05 23 0.0044 78 09 007 | Flow from ditch 52 (0.04 cfs) and ditch 53 {0.03 cfs}
S4A 12 0.0 0.001% 90 2.1 14 Flow from adjacent watershed
35A 31 07 0.0059 87 16 1.1 Flow from adjacent watershed (previously identified as downspout 42}
56A 18 0.0 0.0028 90 26 0.8 Flow from adjacent watershed (previously identified as downspout #1)
57A 1.0 0.8 0.0028 B3 21 1.6 Flow from adjacent watershed
57B 1.7 146 0.0255 77 21 8.4 Flow from ditch 57 - Disturbed area includes 0.6 acres with a conservative CN of 100
58A 1.0 265 0.0430 76 21 127 Flow from ditch 58 - Disturbed area includes 1.0 acres with a conservative CN of 100
59A 09 113 0.0191 77 2.1 6.4 Flow from adjacent watershed - Disturbed area includes 0.9 acres with a CN of 100
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GENERAL NOTE:

Computerized 5CS Unit Hydrograph Procedure printouts for each of the above referenced culverts where the flow is calculated from an adjacent watershed not part of the existing ditch

Culvert Distdurbe Undf:::bed ".;otal Weighted Deslgn ;le::
Number Area 2c mrie; CN Stic::m iqQ Comments
ac. cfs
60A 0.5 29 0.0053 iy 21 21 Flow from ditch 60 - Disturbed area includes 0.5 acres with a conservatve CN of 100
61A 1.8 337 0.0555 78 21 17.2 Flow from ditch 61 (4.5 cfs) and culvert 58A (12.7 cfs) - Dist. area ind] 0.8 ac with a CN=100
62A 0.7 117 0.01%4 78 21 6.4 Flow from ditch 62 - Disturbed area includes 0.7 acres with a conservative CN of 100
63A 0.8 118.3 02017 76 21 583 Flow from adjacent watershed
644 0.3 0.0 0.0005 90 21 0.37 { Flow from ditch &4
65A 022 0.0 0.0003 90 21 0.27 Flow from ditch 65
5BA 027 0.0 0.0004 90 21 0.33 | Flow from ditch 66
67A 0.31 0.0 0.0005 90 21 0.37 | Flow from ditch 67
6BA 0.34 0.0 0.6005 %0 21 0.41 Flow from ditch 68
B9A 0.55 0.0 0.0009 $0 2.1 0.65 Flow from ditch 69
638 0.55 0.0 0.0009 90 21 0.65 Flow from ditch 69
70A 4.9 0.0 0.0077 90 21 5.7 Flow from ditch 70B(8)
4.9 0.0 0.0077 80 21 57 Flow from ditch 70B(8)
5.3 0.0 0.0083 90 21 6.1 Flow from ditch 70C
0.7 04 0.0011 80 21 0.85 Flow from ditch 71B
0.7 0.0 0.0011 90 21 0.85 Flow from ditch 718
22 25 0.0073 84 26 5.7 Flow from ditch 72A
24 5.3 0.0120 81 21 7.2 Flow from ditch 72A (5.7 cfs) and adjacent watershed (1.5 cfs)
24 5.3 0.0120 81 21 7.2 Flow from ditch 72C
0.3 0.8 0.0005 90 21 0.36 Flow from ditch 74A
74B 0.3 0.0 0.0005 90 21 0.36 Flow from ditch 74A
75A 0.8 0.0 0.0013 90 21 0.9 Flow from ditch 754
75B 0.8 0.0 0.0013 80 21 0.6 Flow from ditch 758
BOA 51 40.9 0.0719 77 21 15.7 Flow from dirch 7E
80B 314011} 35.2 0.1040 81 21 29.0 Flow from ditch 80A
82 33 0.0 0.0052 %0 135 1.86 | Flow from portion of Refuse Pile

system are presented in an Exhibit entitled "Diversion Ditch and Culvert Peak Flow Calculations”
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(H The design data shown in this table is a compiled summa%r:hpreseming the entire draina%{ehfor the respective culvert. For culverts fed solely by existing ditches, the data represents specific data
for the ditch as presented in the table entitled "Diversion Ditch Peak Flow Design Data”. When the culvert is fed by an adjacent watershed, the data represents data for the respective watershed.
When an existing culvert is feed by both a ditch (or upstream culvert) and an adjacent watershed, then the data is a compilation of all ributary areas. In these cases the flow rate is given as a direct
sumn of the individual flow rates calculated for each contributing ditch, culvert or tributary area as shown in the comment section. In some cases where existing culverts, ditches and watersheds

combine to produce a design flow rate, it was easier to recalculate the design flow from the entire watershed. In these cases the comment section will simply state that the flow was calculated from
an adjacent watershed.

2 Precipitation value used for Ditch 72A portion of flow is 2.6 inches.

3y Two 12" dual culverts (downspouts) exist at this location.

4} Dua! culverts 18D & 18E are installed to handle this flow.

{5 Pond flows are for spillway capacities.

(6} Disturbed area consists of roadway and railroad ballast material (for which CN's of 95 and 70 were used respectively).

7 Disturbed area consists of coal refuse pile area for which a2 (N of 70 was used.

(8) Design flow produced by using this downstream ditch is conservative.

(5) All disturbed area is from coal stock and refuse pile.

{100 Designed for 100 year - 6 hour runoff.

{11) Culverts designed to handle undisturbed area drainage tributary to Culvert 54A,
erts designed dle undisturbed area drainage tributary to Culvert 554,
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TABLE 742¢
Diversion Ditch Design Criteria

H

Chammer | Chanmel | Bottom ;1;:1 o | perimeer ivwall IRZ Conanet ;1;:1 nm
D | Mamning® | siope ;{d.;e wg;h ©) &t at at o N -4 slope | @at | M | cransel | comments
& f:;x] Pt P s :zx 5 :;x s :ax 5 :u fps (S f:'lfitnj H f::i‘n De:ﬂ\

3 0.03 (AL 15 1 12 014 142 01 45 0.61 0.053 017 05 07 No lining required.

4 0.03 044 0 0.14 0.04 0.6 0.06 53 02 0.09 019 05 07 | Lining required, Riprap D50 = 0.75 &,

5 0.0352 14 1 2 0.18 038 245 015 53 0 0.05 024 a6 0.8 Lining required, Riprap D50 = 0.50 ft.

6A 00395 .1S8 15 2} 0S5 038 1.8 o 53 2 0.083 057 DA 10 Lining required, Riprap D50 = 1.0, |

&B .03 0039 13 25 034 1.0 3.83 028 5.1 5.2 o.msa 048 1.0 15 Lining required where erosion occurs, D50 = .50 f. .
&CI15} 0.03 002 2 25 .84 351 6.26 056 43 163 oo 1.0 05 15 No lining required.

TA 0.03 on 4 23 0.07 015 243 0.06 26 o4 0.032 ol 09 1.0 No lining required.

78 003 0077 1S o} 035 0.19 1.7 015 38 on 0.042 039 05 09 No lining required.

7C 003 0,091 15 0 044 029 1.59 018 4.5 14 0022 057 05 1.1 No lining required.

i 0.03 0143 O 4 014 057 4.28 413 49 8 0111 a15 0.8 1.0 No lining required.
7EN4) 0.03 0143 L] 27 o 055 312 n1g & 34 0.04 031 07 1.0 No lining required, have received variance since

channel has already eroded to bedrock.

7005 0.03 0. 2 0 052 169 4n 041 7 61 oo 092 058 15 No Lining Required.
TH15; 003 02 2 3 219 0.64 3.85 017 53 14 0.067 .23 05 075 Lining required, Riprap D50 = 0.75 it for 20 % Slopes
8{15) 0.03 012 53015) 0 023 03 5 012 41 1.2 0.08 025 05 08 No lining required.

9A 0.03 0.045 1 2 25 1125 .07 124 104 ns 0.03 28 07 35 | Lining required, grouted riprap D50 = 125 ft.

¢B 0.024 02 - - 15 177 s 0.84 4.7 118 .07 152 0.6 25 Lining required, 60" half round CMP in place .

104 0.03 003 3 o 0.9 238 5.63 042 483 us | - - 06 15 Lining required at designated locations, D50 = 050 k.
168 0.03 0.02 3 0 10 304 635 048 428 ul - - 1 20 Na lining required.
10C 0.03 0.0 3 o 096 279 61 046 483 135 0.0026 15 05 20 No lining required. : .
10D 0.03 002 3 0 11 365 698 052 435 166 0.004 149 1 25 No lining required,
1 0.03 05 15 1 007 0.08 124 0.06 54 04 00 017 05 07 Lining required at designated locations, D50 = 0.75 ft.
12 0.03 0.143 15 25 019 053 317 017 57 3 0.0z 034 0.6 1.0 Lining required at designated locations, D30 = 950 &.
14(14) 0023 0.26 Half-round dia = 54" 104 278 45 062 24 62 0.05 153 07 225 | Lining required, 54 inch half round CMP in place.
15A{1) 0.03 013 . o 017 042 146 008 33 039 01 017 0.6 075 | Mo lining required.
158 0.03 o1 2 0 024 012 107 o011 34 039 01 024 05 075 | No lining required.
UTIS 0.01 0025 - . 02 146 819 018 25 3.7 0.025 02 055 075 | No lining required.
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Max Fiow Flow Wetted Hydraulic Min Flow Total
Dr:]t:h Mm:ins's C:;,::l C}EEI B‘:EE:: [DDT:!: A: * Pm:mr R‘fm 5‘51“ 3’ C:L';."l ?Def: F'“'f"““d l::;iu:;? Comments
(S max) S max S max S max S max s {5 min) S min Cepth
o eoz: | et - 15 65 | 0% 3 7 e o3k ] £87 1. 14 ] obk - 03 [ @5: | 62K | Roughconcretetipme in place
16Ea oz 00 | 29 14 834 o oo, w88 .| o} ViR 34 [« v, 3 ol es | Rk concrets prumg wn place
15013} i 005 418 01 03 0.3% 262 015 3.6 14 o 033 05 0.8 No lning requured, Riprap installed with D50 =06 #
UTie 003 002 * . 021 131 661 02 24 3 oms 023 052 075 No bning required
7AID) 003 01 2 0 018 97 082 008 3 024 0os 0.21 05 07 No lining required
178 0ol 01 2 1 0.23 ok} 2m 037 &7 160) 00s 028 05 08 No hining required.
184 003 ame 15 Q 082 0.58 224 026 28 is 0,003 088 05 14 No lining required. '
188 a3 oo 15 ¢ 041 (s} 153 1RE) 1a a3 Qs 042 Q& 10 No tnng required.
18C 003 005 15 0 57 04% o7 024 43 23 ¢oas 0s 05 11 No lining required
18D 203 0085 15 3 67 054 36 015 i1 22 oz 025 05 03 Mo linung required
18E om 012 15 3 215 048 354 ¢l 455 2 0.6 Q19 0.8 10 No lLining required.
pla] 00369 02 15 3 013 043 348 032 47 2 0.06 02 08 1.0 Liung required, nprap lner D50 = 0 67 ft i place
2 om 012 3 2 08 047 24% 007 87 1.5 0.t 008 04 0s Linung required, conveyor belt liner i place.
2 04q3 022 2 1 012 015 152 01 48 o7 013 014 08 10 Mo bning required.
3 o3 012 2 0 025 013 112 on 4 05 o0 .26 a5 08 No ning required.
H 401 o091 1 2 027 082 277 022 166 103 0.029 038 11 15 Lining required, conveyor belt liner in place
5 203 014 2 o 024 012 109 on 42 0.5 0.02 035 05 0.9 Mo lining required
Pl o003 04 1 0 01z oo 0.55 006 46 014 one 017 05 07 Lining required where eros.on occurs, D50 = 0.75 ft
bk 0025 0008 15815 0 15 0.3 3.97 007 08 026 - - 085 1.0 Mo hnung required
28 0025 0008 25&15 0 018 oM 489 008 1.08 047 - - .82 1.0 Mo hning required
2 0035 0008 25415 0 017 038 434 0.08 097 037 - - 083 10 No lining required
30 0025 0008 25&15 0 019 0.48 51 00¢ 10 052 - - 081 10 Mo lining required
32015) oo 01 26{16} 0e o0 0o? 111 007 7 02 03 ooy 05 06 No lining required
33(15) a3 00s £7016) 06 007 o007 156 005 16 412 006 ae? 05 0% Lining required, nprap D50 =101t
kE] Q0025 0.057 15 2 Q08 Q2 232 0.9 7 056 - - 39 1.0 No brung required
35 0025 0.006 1 0 046 021 1.3 016 125 026 - - 104 15 No lning required
36 Q025 0.005 1 [ 041 016 113 014 115 019 - - 099 14 No Lining required.
7 0025 0074 1 0 031 0.09 085 on 37 035 - - 049 13 Mo lining required.
38 0025 0074 1 2 013 028 49 Q06 39 1.09 - - 107 12 No lning requimed
3% 005 0074 1 g 0186 o 049 oCe 258 .06 - - 104 12 Mo lining required
40 0425 0.208 5041 0 005 005 228 oo3 215 o1 - - 095 10 No Lining required
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cf.::ﬁe] Channel | Bottom rl::] S E:” pw'm::z Hifif g Vel c:::; 1 ;] ot RTMM
D;:‘ Man :l“ L Slape :lio‘i;: w::;h (u?:]: n‘ T ‘ at ’ s :“ 3, Slop: (u?u F’“;’t“’d Cehq;nne! Comments
(Sf:lf:x} (m) ft 5 zu ] :;x s :ax 5 :ax fps (Sf;ltn} 5;:1 D:[‘ﬂh
4 0.03 0.02% k] 0 048 07 308 023 315 2 - - 1 15 No lining required.
424 .03 a1l 3 Q a2 a2 1.28 a1 3.28 04 - - 173 10 No lining required.
42B G.03 01 3 0 027 o2 1.73 413 401 0.9 - - 07 1.0 Mo lining required.
{c .03 0.075 3 o) 03 jilvsg 1.8 014 7 1 - - 07 1.0 Mo lining required.
42r .03 005 k] 0 032 03 205 015 318 1 - - 0.7 10 Mo lining required.
o No lining required.
2 0 [ No lining required.
45 043 02 45) 0 011 0.07 1.35 0.05 31 022 - - oX3 075 No lining required.
6 003 0.006 30&0(6) 0 .06 0.05 1.85 0.03 037 0.02 0.008 0.06 054 0.6(7) No lining required.
7 0.03 005 30&0(6) 0 008 0.1 248 0.04 135 013 Q.005 012 058 [ delvyl No lining required.
48 043 006 308008} 4] 0.06 0.0s 1.86 Q.03 111 0.06 0.005 0.07 053 0600 Mo lining required.
49 003 o I0&06) s} ooz 0.07 217 0.03 177 013 0.2 1A} 05 057 No lining required.
50 003 0.085 [t 2l i) ¢} 0.0% 012 79 004 156 019 0.03 o1 05 057 No lining required.
510173 0.04 048 125 05 0.24 0.z 1.7 014 76 0 0.10 041 05 09 No lining recorumended due to focation.
s2 0.03 0.01 30406} 0 0.07 0.7 w17 0.03 054 0.04 0.01 0.07 053 0.6(7) No lining required.
53 2.03 0.055 3I0L0(6} 0 0.05 o 1.55 0.02 08 0.03 0.0t Q.06 054 0.6(7) No lining required.
S7 0.035 0.0% 2 2 [tk 055 im 018 4.1 3 0.0% 023 052 0.7 No lining required.
58 0.030 01 2 2 019 046 286 016 46 3.0 Q.07 026 0A% 0.7s Mo lining required.
] .03 0.08 . 0 033 127 6.15 02 49 61 0.5 03 D44 08 No lining required.
62 0.03 0.03 . . 035 .61 245 025 34 A | 0.0 048 0352 1.0 N lining required.
€1 0.03 nms b * 126 4 543 074 43 172 0.5 126 044 17 No lining required.
&2 .03 0.02 . * 048 19 5.47 035 34 64 o 058 052 11 No lining required. *
[X] 003 003 * * 947 1.4 54 033 4. 15.¢ 0.03 047 053 1.0 o lining required.
[} 0.03 g1z 2 0 022 0.1 0.98 a1 3z 037 032 022 058 0.8 No lining required.
&5 0.03 1581 2 0 02 0.08 0.89 0.0% 34 027 on 02 05 9.7 No lining required.
&6 .03 Q12 2 Q a2l 0. 096 a1 37 033 Q12 021 Q59 08 No lining required.
67 0.03 012 2 0 022 01 1 0.1 37 037 12 022 058 0.8 Mo lning required.
68 0.03 012 2 [ 023 on 1.4 01 33 041 o2 023 057 0.8 Ne lining required.
&9 003 009 2 ¢} 029 017 1.3 013 %) 0.65 0.0% 029 051 08 No lining required.
704 0.035(9) 0.095 18 4] 064 074 264 028 5.6 41 0.095 064 056 1.2 Lining required, grouted riprap D30 = 0.5 ft.
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Max Bottom Wetted Hydraulic vel Min Flow Total
A . Channel Perimeter Radius Channel Depth Required
Dl Manning® | Siope ;me w::}'h (D} at a at o . 3 Slope | (Dhat E““f’:"‘d Channel | Comments
e (S max) (:5‘ P 5 max 5 max S max 5 max m:x * {S min} S min Depth
fuft i3 1] ft ft fp ft/ft ikt it
708 0.035 0.08 b ] 87 1.0 319 032 58 5./ 0.08 on 054 125 Lining required, grouted riprap D50 = 0.5 f.
70C 0.035 o1 2 0 0.69 095 3.08 031 64 6.1 0.1 0.6 056 125 Lining required, grouted riprap D50 = 0.75 f.
A 0.03 0125 2 0 03 018 1.35 033 47 0.85 0125 03 05 o8 No lining required.
718 .03 0125 2 0 03 .18 1.25 013 47 085 0125 03 05 0.8 No lining required.
72A00 0038 029 2 3 0.13 042 3.58 012 55 3 0.06 042 0.98 14 Lining required, riprap D50 = 0.75 ft.
72O 0,035 0125 2 2 039 1.08 374 029 [ 7 7.2 0125 039 111 15 Lining required, riprap D50 = 0.5 ft.
72000 0.035 0.065 2 2 QA7 138 41 034 52 72 Q.065 047 1.03 15 Lining required, riprap D50 = 0.5 ft.
744 0.03 0.9 * . 012 0a2 1.24 .09 B 036 0.09 012 DAS 06 No lining required.
748 0.03 0.005 2 0 0.9 154 392 039 19 29 0.005 09 0.1 1.0 No lining required.
754 0,03 083 2 0 034 jslex) 1.53 015 41 096 0% 038 052 10 Ne lining required.
758 0.03 0.83 2 0 034 0.3 1.53 015 4.1 0.96 0.0 0.38 062 10 No lining required.
75015} 0.03 012 63016} 0.1 0.13 012 1.7% 007 3 035 a2 013 a5 083 No lining required.
7 0.03 0.08 * * 032 029 195 015 4.1 12 0,05 031 .69 1.0 No lining required.
78 0.03 0.085 * ¢ 025 0.2 3.68 0.06 22 048 0.085 025 6Ss 0rs No lining required.
79 0.03 0.05 2 0 033 02 i.48 0.15 3 0.65 0.05 033 0.67 10 No lining required.
BOA 0.038 0.065 2 6 .62 451 8.79 051 64 29 0 0.67 033 10 Lining required, riprap D50 = 0.75 f.
80B 003 Q.01 10 10 0.62 10 224 045 .8 29 2.0 062 0.38 1.0 No lining required.
80C 0,042 024 2 10 034 362 115 032 8 29 024 034 0.66 10 Lining required, riprap D50 = 2.0 ft
8 004 033 2 2 012 026 152 010 47 12 025 a1z 0S 075 | Lining required, riprap D30 = 1.0 ft
* Matural side slope and bottom width varies.
(1) Ditch design based on area tributary to ditch t5B. {10 Maximum channel slope design taken from west interceptor ditch from report entitled "Treatment of Underflow for Thickener
@) Ditch design taken from previous calculations for Ditch No. 17. Tank Using Settling Pands.” Minimum channel slope design taken from north interceptor ditch information given in sarme report.
() Ditch 44 contributes 1.4 cfs of total 1.6 ofs reported by Ditch 178, North interceptor ditch has a total flow rate of 5.7 cfs, § max = 0115, n=0.035, b = 2, ¥ max = 6.0 fps and a riprap Dy, = 0.5 feet.
)  Channel consists of roadway and berm: M | =2, M, =15 (11} Ditch design based on area tributary to ditch 72D.
5)  Channel consists of roadway and berm: M, =2, M, =10, an
(6) 0 indicates an assumed vertical side slope, (13} Includes Ditches 16A through 16F also designed for 100 Yr - § Hour Runoff.
@) Ditch depth accounted for by road and road berm. ) (14)  Data is based upon disturbed areas which existed prior to the construction of Pond 9. The constriction of Pond ¢ has reduced
&) ) the total drainage area to this structure.
)  Mannings n for minirmum slope is 0.03. (15 Designed for 100 Year - 6 Hour Runoff,
{15} Construction of this ditch is progressive as refuse pile is enlarged. (18) Awveraged.

(17} Configuration varies throughout the channel length. For a complete set of data parameters see
the Ditch Design details included in the Exhibits,
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TABLE 742d

Culvert Design Criteria
Rev: B/95

Culvert Pipe Plpe Pipe Available(15) Plpe Capacity cfs Design Required® Deslgn Deslign

No. Diameter Length Slope HW/D Inlet Full Pipe Flow Flow Rate HW/D Flow Depth Velocity Inlet’Outlet Conditions

(in) () (fVE) Ratio Conditions Conditions (cfs) Ratlo it (fps)

1412 13 400(1) N.A. 25 5.0 -2 120 06 --Q2) -2) Dropbox inlet/Connects to Culvert 24
24(13) 15 100(1} N.A. 22 8.0 -2} 0.63 <0.5 ) -42) Dropbox inlet/Connects to Culvert 2B
2B(13) 15 170(1) N.A. N.A. -3} - (D 1.80 --(3) -~ (2) -2 Buried pipe/Connects to Culvert 2C

2C 13 180(1) N.A. 19 5.2 -~(2) 140 0.7 - -2) Dropbox inlet/Connects to Culvert 2D

D 15 600(1} N.A. N.A. -3 () 320 (3 -=(2) D) Buried pipe/Cutlet to Rock/Rubble

4A 30¢4) 25 0.1 2.0 380 706 11.00 07 0.52 202 Projecting inlet/Cutlet to Rock/Rubble

5A 18(4) 180 0.10(4) 23 115 180 150 <05 0.29 63 Projecting inlet/Monitor Outlet {14)

5B 12 280 0.30(4) 17 35 106 430 22 0.44 129 Projecting inlet/ Variance granted

6A 12 32 0.119 22 4.0 67 2.00 20 037 7.6 Projecting inlet/Monitor Outlet (14)

6B 18 560 0.367 14 17.0 238 1670 14 074 19.2 Projecting inlet/Outlet to Rock Rubble

7A 27 61 0.03 16 285 320 0.84 <05 031 a7 Projecting inlet/Outlet Vel < 5.0 fps

7B 21 50 0.071 11 9.5 229 140 <05 0.29 5.4 Projecting inlet/Monitor Qutlet (14)

7E 24 40 0.068 2.8 3.00 <05 041 6.5 Projecting inlet/Rock placed in Pond 5

rreT—

320

7F 12 4B0(1) 0.19 1.0 21 84 1.80 1.0 032 85 Projecting inlet/D50 = 1.5 ft

BA 12 60(1) 0.32(5) 4.1 65 10.9 0.50 <05 0.15 6.8 Mitered inlet/Monitor Cutlet {14}

A &0 1570 0.031 19 2400 2484 117.00 1.0 240 125 Headwall inlet/Connects to 1/2 round CMP
104 12 110 0.70(5) 33 6.5 16.2 0.54 <0.5 012 10.1 Headwall inlet/D50 = 0.5 ft in Sed, Trap 10
10B 15 34 0.021 14 50 5.1 0.80 <0.5 0.34 3.0 Projecting inlet/Outlet Vel < 5.0 fps

10C 24 80 0.001 2.2 23.0 13.0 13.00 1.1 2.00 4.1 Projecting inlet/Cutlet Vel < 5.0 fps

0D 24 20 0.033 09 9.5 223 13.50 12 110 7.5

Projecting inlet/Monitor Outlet (14)

¢ 24 430(1) 0.233(5) 30 320 5¢1 16.60 13 072 163 Projecting inlet/CQutlet to Rock/Rubble
12A 24 73 0.3 16 19.0 67.1 3.00 <05 029 107 Mitered inlet/Outlet to Junction Box

128 24 71 0.025 3.8 320 1%.4 3.00 <05 053 45 Projecting inlet/Qutlet Vel < 5.0 fps
15A 14 82 0.105 1.7 5.0 17.4 0.39 <05 0.12 6.7 Projecting Steel inlet/Monitor Outlet {14}
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Calvert Pipe Pipe Pipe Avallable(15} Pipe Capacity cfs Design Required* Design Design
No. Diameter Length Slope HW/D Inlet Full Pipe Flow Flow Rate HW/D Flow Depth Velocity Inlet/Outlet Conditions
{in} {ft) {fr/Ee) . Ratio Condltlons Conditlons (cts) Ratio (£t} fps)

15B 24 80 0.088 1.7 200 364 0.39 <05 0.15 36 Projecting inlet/Cutlet Vel < 5.0 fps
16A 18 70 0.038 13 75 17.8 0.62 <05 0.19 4.8 Projecting inlet/Outlet Vel < 5.0 fps
168 18 110 0.09 1.8 10.0 171 <05 0.1% 48 Projecting inlet/Cutlet Vel < 5.0 fps
16C 15 56 0.085 23 75 10.2 0.62 <0.5 021 4.6 Projecting inlet/Outlet Vel < 5.0 fps
16D 18 90 0.024 38 16.0 5.8 0.62 <05 0.27 29 Projecting inlet/Qutlet Vel < 5.0 fps .
16E 18 111 0.07 21 110 15.1 0.62 <05 021 4.1 .Pro}ecung.mlet/Outlet Vel < 5.0 fps
16F 18 167 0.066 22 115 14.6 0.62 <0.5 0.21 4.1 Projecting inlet/Cutlet Vel < 5.0 fps
16G i8 14001 0.17 21 110 235 1.9¢ 05 0.2% 7.9 Projecting inlet/Outlet to Rock Rubble
0.006 i5 077 05 051 18 Projecting inlet/Cutlet Vel < 5.0 fps
0.012 62 0.50 <0.5 029 21 Projecting inlet/Cutlet Vel < 5.0 fps
0.008 25 45 17 130 08 0.63 24 Projecting inlet/Outlet Vel < 5.0 fps
0.04 11 13.0 245 3.10 <05 0.48 5.4 Projecting inlet/Monitor Outlet (14)
0.098 16 10.5 17.8 2.00 <05 0.30 6.4 Projecting inlet/Monitor Cutlet (14)
0.14 14 3.0 72 1.60 09 0.32 74 Projecting inlet/Outlet to Rock/Rubble
18A 12 54 0.016 20 4.0 24 190 1.0 0.66 35 Projecting inlet/Qutlet Vel < 5.0 fps
18B 18 20 0.042 35 15.0 11.7 210 05 0.43 5.0 Projecting inlet/Monitor Outlet (14}
18C 12(6} 160 0.40(5} 13 52(M 24.4(7) 220 07 0.20 9.8 Projecting inlet/Outlet to D50 = 0.5 ft
18D 15 20 0.065 10 35 8.9 0.91(8} <0.5 0.27 4.8 Projecting inlet/Cutlet Vel < 5.0 fps
18 12 20 0.07 1.7 35 51 0.7%(8) 05 027 47 Projecting inlet/Outlet Vel < 5.0 fps .
214 15 120 .26 1.7 6.0 17.8 1.5¢ 0.6 024 9.1 Projecting inlet/Cutlet to D5¢ = 0.5 ft
24 24 38 0.132 05 35 223 0.70 <05 0.18 5.0 Half round CMP pipe/Qutlet to Belt Liner
234 18 81 0.105 1.1 6.0 18.4 0.50 <0.5 0.17 4.5 Projecting inlet/Cutlet Vel < 5.0 fps
238 3044y 590 0.057¢4) 4.3 60.0 53.0 16.40 09 095 9.6 Projecting inlet/Qutlet to D50 = 0.75 &
254 12 164 0.55(13 20 40 143 0.50 <0.5 0.13 83 Projecting inlet/Monitor Cutlet (14)
25B 60 572 0.054 6.6 350.0 4325 43.80 0.6 1.10 13.7 Projecting inlet/Outlet to D50 = 1.5 ft
25C &0 30 0.02(9) 12 150.0 1995 117.10 14 2.80 10.4 Mitered inlet/Cutlet to D50 = 1.25 ft
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Culvert Pipe Pipe Pipe Avallable(15) Pipe Capacity cf, Design Required” Design Design )
No Diameter Length Slope HWD Inlet Full Pipe Flow Flow Rate HWD Flow Depth Velodty Inlet/Outlet Conditions
) (il‘l] (ft) (ft"ﬂ) Ratio Conditions Conditions (c‘fs] Ratlo (ft] (fps]
P 0 —
264 12 75 0.314 32 5.0 10.8 0.14 <0.5 0.08 4.8 Projecting inlet/Outlet Vel < 5.0 fps
25B 3004) 420 0.139 20 37.0 82.8 5.70 <0.5 0.44 9.8 Projecting inlet/Outlet to D50 = 1.5 ft
274 12 100(1} 0.57(5) 37 6.5 14.6 0.26 <0.5 0.09 74 Dropbox inlet/Connects to RR Culvert
28A 12 120(1} 057(5) a5 6.5 14.6 047 <0.5 012 8.8 Dropbox inlet/Menitor Cutlet (14}
294 12 60(1} 0.57(5) 37 6.5 14.6 037 <0.5 0.1 79 Dropbox inlet/Monitor Cutlet {14}

33A 12 41 0187 26 4.5 83 1.20 0.7 0.26 74 Mitered inlet/Monitor Cuutlet {14}

338 18 40 Q.02 33 14.0 8.0 230 0.6 0.55 39 Projecting inlet/Qutlet Vel < 5.0 fps .
44 12 160(1) 0.57(5) 1.0 20 14.6 0.56 <0.5 0.14 8.4 Mitered inlet/Qutlet to Rock,/Rubble
3BA 30 164 0.093 1.5 300 67.8 8.10 0.6 058 9.4 Projecting inlet/QOutlet to Belt Liner
A X 90 0.18(5} 0 220 520 240 <05 029 85 Projecting inlet/Qutlet to D50 = 0.5 ft
3BA 18 45 0.095 30 140 17.5 0.80 <05 022 5.0 Projecting inlet/Qutlet Vel < 5.0 fps
3GA 18 31 0.038 27 12.0 11.1 .31 <05 0.17 28 Projecting inlet/Outlet Vel < 5.0 fps
40A 12 S(4) 0.218 11 25 9.0 011 <0.5 0.08 3.7 Mitered inlet/Cutlet Vel < 5.0 fps
18 901 0.65(5) 11 24 45.9 220 0.6 022 13.7 Projecting inlet/Qutlet to D50 = .5 {t

18 7 0.117 1.6 9.5 19.5 0.40 <0.5 0.15 4.4 Projecting inlet/Qutlet Vel < 5.0 fps

32C 18 75 0.069 20 11.0 278 0.50 <0.5 0.19 6.9 Projecting Steel inlet/Monitor Qutlet (14}
42D 12 26 0.032 24 45 35 1.00 06 037 3.8 Projecting inlet/Outlet Vel < 5.0 fps
42 18 36 0.061 1.3 8.0 14.1 1.00 <05 0.27 4.6 Projecting inlet/Qutlet Vel < 5.0 fps

42F 18 57 0.075 7 13.0 15.6 1.00 <0.5 026 49 Projecting inlet/Outlet Vel < 5.0 fps

454 15 160(13 0.45(4) 16 6.0 235 0.0(10) - 0.00 0.0 Projecting inlet/Qutlet to Rock/Rubble .

468 304 400 0.17% 34 530 93.2 620 <05 0.44 107 Projecting inlet/Outlet D50 = 1.5 ft

47A 15 60 0.65(5} 1.9 6.5 282 0.13 <05 0.06 5.6 Projecting inlet/Cutlet to Rock/Rubble
48A0L 12 200 0.70(1) 1.2 28 16.1 0.06 <05 0.05 4.1 Projecting inlet/Outlet to Rock/Rubble

52A 15 21(4) .09 21 65 105 0.07 <0.5 0.07 24 Projecting inlet/Qutlet Vel < 5.0 fps

A 12 370(1) 0.65(1) s 5.5 15.6 140 08 020 125 Dropbox inlet/Outlet to Rock/Rubble

554 15 430(1) 0.58(1) 4.8 115 26.6 110 <05 0.17 110 Dropbox inlet/Outlet to Rock/Rubble

S6A 15 380(1) 0.66(1} 24 75 284 0.80 <05 0.15 9.5 Dropbox inlet/Outlet to Rock/Rubble
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Pipe
Diameter
{in)

Fipe
Length
{ft)

2004}

Pipe
Slope
(L)

Available(15}
HW/D
Ratio

Pipe Capacity cfs

Design
Inlet Full Pipe Flow Flow Rate
Conditions Conditions {cfs)

Required®
HW/D
Ratio

Deslign
Flow Depth
{ft)

Design
Velocity
(Eps)

Infet/Cutlet Conditions

Projecting inlet/Monitor Outlet (14}

578 30 380 0.085 14 29.0 64.8 840 06 061 9.1 Grated inlet/Outlet to Rock Draw

55A 2 160 0.094 16 190 376 1270 11 0.80 10.8 Grated inlet/Outlet to Rock Draw

S9A 15 147 0.139 32 9.0 130 6.10 18 0.60 105 Grated inlet/Outlet to Rock Ledge

504 24 71 0.093 18 210 37.4 2.10 <05 032 65 Grated inlet/Outlet to Rock Ledge

614 24 48 0.074 19 210 333 1720 15 1.00 107 Grated inlet/Outlet to Rock Ledge

624 24 310 0.056 19 210 380 640 07 0.56 9.0 Grated inlet/Outlet to Rock/Rubble

63A 42 220 0.091 24 100.0 164.4 5830 13 1.40 162 Projecting inlet/Outlet to Belt Liner .
B4A 15 24 0.082 0.6 16 10.0 037 <05 0.17 37 Projecting inlet/Outlet Vel < 5.0 fps

65A 13 20 0.103 14 35 14.2 027 <05 010 63 Projecting Steel inlet/Outlet to Culvert
664 13 26 0.068 14 35 115 033 <05 0.12 59 Projecting Steel inlet/Monitor Outlet (14)
67A 13 21 0.087 1.1 2.8 13.0 037 <05 0.12 5.9 Projecting Steel inlet/Menitor Outlet (14)
684 13 34 0.082 10 24 126 041 <05 0.13 6.6 Projecting Steel inlet/Monitor Outlet (14)
694 13 45 0.061 11 28 109 0.65 <05 0.18 6.5 Projecting Steel inlet/Monitor Outlet (14)
69B 13 62 0.073 11 28 11.9 065 <05 017 7.0 Projecting Steel inlet/Monitor Outlet (14}
704 18 77 0.109 14 5.0 188 5.70 11 0.56 95 Projecting inlet/Outlet D50 = 0.5 ft

708 18 102 0.119 27 130 19.6 570 11 0.55 9.7 Projecting inlet/Outlet D50 = 0.5 ft

70C 18 265 0.101 13 75 181 6.10 11 0.60 9.2 Projecting intet/Monitor Outlet (14)

71A 12 40 0.168 25 a5 7.9 0.85 0.6 0.22 6.6 Projecting inlet/Monitor Outlet (14)

718 12 10 0.091 1.0 20 58 0.85 06 026 52 Projecting inlet/Monitor Outlet (14}

T2A 18 80 0.07 20 110 15.1 570 1.1 0.64 7.9 Projecting inlet/Monitor Outlet (14)

15.8 720 13 8.7 Projecting inlet/Qutlet D50 = 0.5 ft .
18 102 0.08 28 13.0 16.1 720 13 0.70 89 Projecting Inlet/Qutlet D50 = 0.5 ft
10 2 0.069 1.8 24 5.8 0.38 <0.5 0.14 6.0 Projecting Steel inlet/Monitor Outlet (14
12 50 0.031 3.0 5.0 34 0.35 <05 017 41 Projecting inlet/Cutiet Vel < 5.0 fps
18 54 0.06 1.3 8.0 13.9 096 <0.5 027 44 Projecting inlet/Cutlet Vel < 5.0 fps
75B 18 290Q1) 0.362(5) 29 14.0 342 0.96 <05 017 8.7 Headwall inlet/Monitor Qudlet (14}
B0A 24 67 025 18 20.0 61.0 1570 13 0.80 14.2 Projecting Steel inlet/Cutlet D50 = 1.5 ft
80B 30 55 022 20 39.0 1040 28.00 14 1.10 153 Projecting Steel inlet/Outlet D50 = 1.5 ft
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Pipe Avallable(15) Pipe Capacity cfs

Diameter HW/D Inlet Full Pipe Flow
{in) Ratio Conditions Conditions

Culvert
No.

24.0 75.0

Design
Flow Depth Inlet/Outlet Conditions
()

Projecting Steel inlet/Outlet Vel 5.1 fps

82 27 42 0.034 21 310 144 1.86 <05 031 5.6 Projecting Steel inlet/Monitor Outlet (14)
GENERAL NOTE:  Twao types of pipes were identified at CPMC (CMP and Steel). Mannings n used in the above calculations for CMP and Steel are 0.024 and 0.013 respectively. Revised:11/95
All culverts are CMP unless spedfied in the comment section.
* Required HW/D ratio is that required to hydraulically pass the given design flow rate. {71 Combined capadity for dual pipe system.
All culverts should maintain an additional freeboard of approximately 0.5 feet. {6) Combined capacity of dual culverts 18D and 18E is 1.7 cfs.
N.A. Data not available, (%) Minimum slope measured at culvert exit.
(1) Measured from available mapping. (10} Calculated runoff rate is less than degree of significance.
{2)  As constructed slope information is not available and hence the calculation of this (11) Not yet installed - Some data unavailable.
information is not possible. (12) Designed to handle undisturbed area drainage tributary to Culvert 54A.
(3} Continuous pipe section, Inlet flow not applicable. (13} Designed to handle undisturbed area drainage tributary to Culvert 55A. .
{4} Based on short entrance section before steepening into downspout section. (14} Calaulated Riprap Dj, is less than 0.5 feet. Monitor channel and install riprap below culvert outlet

(5  Average slope of pipe.
Twao 12" dual culverts {downspouts} exist at this location,
ad;

(15)

if significant erosion occurs.
Does not include Freeboard.
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. _ __g_ Exh bif Hd.300k

OPCHFLOW: OPEN CHANNEL FLOW ANALYSIS: VERSION 1

ON DATE 08-21-1995 AT TIME 13:23:00

ROJECT TITLE: Plateau Ditch 9C (concrete swale crossing at Sagebrush Creek)

‘HANNEL ROUGHNESS IS KNOWN

[ORMAL FLOW CONDITIONS:

‘LOW DEPTH IN FT = .6074178
‘LOW RATE IN CFS = 118

'LOW AREA IN SQ FT = 7.311922
{ANNING ROUGHNESS = .015

‘LOW VELOCITY IN FPS = 16.13803
"HANNEL SLOPE FT/FT = .07 (moaximum s\ope)
JETTED PERIMETER IN FT = 15.19574
JOTTOM WIDTH IN FT =9

OP WIDTH IN FT = 15.07418
"LOW FROUDE NUMBER = 4.083416
RIGHT SIDE SLOPE = 5

\EFT STDE SLOPE =5

SRITICAL FLOW CONDITIONS:

JEPTH IN FT = 1.354479
FLOW AREA IN SQ FT = 21.36338
FLOW VELOCITY IN FPS = 5.52347
#ETTED PERIMETER IN FT = 22.81303

SLOPE IN FT/FT 3.374824E-03
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OPCHFLOW: OPEN CHANNEL FLOW ANALYSIS: VERSION 1

ON DATE 08-21-1995 AT TIME 13:23:48

ROJECT TITLE: Plateau Ditch 9C (concrete swale crossing at Sagebrush Creek)

'HANNEL ROUGHNESS IS KNOWN

'ORMAL FLOW CONDITIONS:

1.0W DEPTH IN FT = .7078989
'LOW RATE IN CFS = 118

‘LOW AREA IN SQ FT = 8.877495
(ANNING ROUGHNESS = .015

TOW VELOCITY IN FPS = 13.29204
"HANNEI, SLOPE FT/FT = .04 (mmimum 6\0Fé)
JETTED PERIMETER IN FT = 16.22149
JOTTOM WIDTH IN FT =9

OP WIDTH IN FT = 16.07899
"LOW FROUDE NUMBER = 3.152447
IGHT SIDE SLOPE = 5

LEFT SIDE SLOPE =5

"RITICAL FLOW CONDITIONS:

JEPTH IN FT = 1.354479
*LOW AREA IN SQ FT = 21.36338
*L,OW VELOCITY IN FPS = 5.52347
JETTED PERIMETER IN FT = 22.81303

5LOPE IN FT/FT 3.374824E~03
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OPCHFLOW: OPEN CHANNEL FLOW ANALYSIS: VERSION 1

ON DATE 08-21-1995 AT TIME 13:30:20

ROJECT TITLE: Plateau Ditch 44A (Grouted reach of original Ditch 44)

HANNEIL ROUGHNESS IS KNOWN

ORMAL FLOW CONDITIONS:

LOW DEPTH IN FT = .2010214
LOW RATE IN CFS = 1.4

LOW AREA IN SQ FT = .4827999
‘ANNING ROUGHNESS = .022

1.O0W VELOCITY IN FPS = 2.899752
‘HANNEL SLOPE FT/FT = .02

'/ETTED PERIMETER IN FT = 2.898303
,OTTOM WIDTH IN FT =2

'OP WIDTH IN FT = 2.804086
'"LOW FROUDE NUMBER = 1.23153

" IGHT SIDE SLOPE = 2

,EFT SIDE SLOPE =2

'RITICAL FLOW CONDITIONS:

JEPTH IN FT = .2289325
LOW AREA IN SQ FT = .5626852
"LOW VELOCITY IN FPS = 2.48807
JETTED PERIMETER IN FT = 3.023817

5SLOPE IN FT/FT 1.270334E-02
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OPCHFLOW: OPEN CHANNEL FLOW ANALYSIS: VERSION 1

ON DATE 08-21-1995 AT TIME 13:43:01

ROJECT TITLE:
lateau Ditch 16Ba (grouted ditch drains north west side of refuse pile)

HANNEL ROUGHNESS IS KNOWN

ORMAL FLOW CONDITIONS:

LOW DEPTH IN FT = .1811411
LOW RATE IN CFS = 1.4

LOW AREA IN SQ FT = .2467903
ANNING ROUGHNESS = .022

LOW VELOCITY IN FPS = 5.672833
HANNEL SLOPE FT/FT = .1 (maximom Slope)
ETTED PERIMETER IN FT = 1.810397
OTTOM WIDTH IN FT =1

OP WIDTH IN FT = 1.724564
‘LOW FROUDE NUMBER = 2.642699
.TGHT SIDE SLOPE = 2

EFT SIDE SLOPE = 2

‘RITICAL FLOW CONDITIONS:

YEPTH IN FT = .3165504
"LOW AREA IN SQ FT = .5169587
"LOW VELOCITY IN FPS = 2.708147
JETTED PERIMETER IN FT = 2.415656

;JLOPE IN FT/FT 1.249078E-02
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OPCHFLOW: OPEN CHANNEL FLOW ANALYSIS: VERSION 1

ON DATE 08-21-1995 AT TIME 13:50:21

JROJECT TITLE:
>lateau Ditch 16Ba (grouted ditch drains north west part of refuse pile)

SHANNEL ROUGHNESS IS KNOWN

JORMAL FLOW CONDITIONS:

LOW DEPTH IN FT = .2325622
JLOW RATE IN CFS = 1.4

LOW AREA IN SQ FT = .3408275
fANNING ROUGHNESS = .022

FLOW VELOCITY IN FPS = 4.107649
*HANNEL SLOPE FT/FT = .04 (minimun glepe)
{ETTED PERIMETER IN FT = 2.040963
3J0TTOM WIDTH IN FT =1

rOP WIDTH IN FT = 1.930249
*LOW FROUDE NUMBER = 1.72268
RIGHT SIDE SLOPE = 2

LEFT SIDE SLOPE = 2

JRITICAL FLOW CONDITIONS:

JEPTH IN FT = .3165504
*LOW AREA IN SQ FT = .5169587
*LOW VELOCITY IN FPS = 2.708147
JETTED PERIMETER IN FT = 2.415656

SLOPE IN FT/FT 1.249078E-02



___,__._ | ___. Echibit 732 -3006

OPCHFLOW: OPEN CHANNEL FLOW ANALYSIS: VERSION 1

ON DATE 08-21-1995 AT TIME 14:05:48

PROJECT TITLE:
Plateau Ditch 16Ea (grouted ditch drains north east part of refuse pile)

CHANNEL ROUGHNESS IS KNOWN

NORMAL FLOW CONDITIONS:

FLOW DEPTH IN FT = .2335557

FLOW RATE IN CFS = 1.4

FLOW AREA IN SQ FT = .3427422

MANNING ROUGHNESS = .022

FLOW VELOCITY IN FPS = 4.084703 _
CHANNEL SLOPE FT/FT = .04 (minltmum e\@?m)
WETTED PERIMETER IN FT = 2.069748

BOTTOM WIDTH IN FT =1

TOP WIDTH IN FT = 1.934223

FLOW FROUDE NUMBER = 1.710023

RIGHT SIDE SLOPE = 1

LEFT SIDE SLOPE = 3

CRITICAL FLOW CONDITIONS:

DEPTH IN FT = .3165504

FLOW AREA IN SQ FT = .5169587

FLOW VELOCITY IN FPS = 2.708147
WETTED PERIMETER IN FT = 2.44869

SLOPE IN FT/FT 1.271905E~02
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OPCHFLOW: OPEN CHANNEL FLOW ANALYSIS: VERSION 1

ON DATE 08-21-1995 AT TIME 14:01:44

PROJECT TITLE:

plateau Ditch 16Ea (grouted ditch drains north east part of refuqe pile)

CHANNEL ROUGHNESS IS KNOWN

NORMAL FLOW CONDITIONS:

FLOW DEPTH IN FT
FILOW RATE IN CFS
FLOW AREA IN SQ FT
MANNING ROUGHNESS
FLOW VELOCITY IN FPS
CHANNEL SLOPE FT/FT
WETTED PERIMETER IN FT
BOTTOM WIDTH IN FT
TOP WIDTH IN FT
FLOW FROUDE NUMBER
RIGHT SIDE SILOPE
LEFT SIDE SLOPE

|| | O | O O [ [

CRITICAL FLOW CONDITIONS:

DEPTH IN FT

FLOW AREA IN SQ FT
FLOW VELOCITY IN FPS
WETTED PERIMETER IN FT
SILOPE IN FT/FT

1.4

1

.1818369

.2479894
.022
5.645402

1.

1.

-1 Lvhqxnmum 5‘10‘3{>

832467

727348

2.62567

3

i n e nn

1

-3165504
.5169587
2.708147
2.44869
1.271905E-02
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OPCHFLOW: OPEN CHANNEL FLOW IN A PIPE: VERSION 1

ON DATE 08-21-1995 AT TIME 15:11:04

PROJECT TITLE: Plateau Culvert 7Ea (full flow and open channel analysis)
NORMAL FLOW CONDITIONS ARE:

PIPE (EQUIVALENT) DIAMETER IN FT

= 2
PIPE ROUGHNESS MANNING‘S N = .024
PIPELINE SLOPE FT/FT = L0l
DESIGN FLOW RATE IN CFS = 3.4
FLOW ANGLE IN RADIAN = 2.572018
FLOW DEPTH IN FT = ,.7190465
FLOW AREA IN SQ FT = 1.016372
FLOW VELOCITY IN FPS = 3.345233
FLOW WETTED PERIMETER IN FT = 2.572018
= .8101393

FLOW FROUDE NUMBER

CRITICAL FLOW CONDITIONS ARE:

FLOW ANGLE IN RADIAN = 2.415208
DEPTH IN FT = .64474

FLOW AREA IN SQ FT = .8755186
FLOW VELOCITY IN FPS = 3.883413
WETTED PERIMETER IN FT = 2,415208
SLOPE IN FT/FT = .0151378



OPEN CHANNEL FLOW IN A PIPE DEVELOPED BY CU-DENVER

COMPUTATION

—————-—-——————_c——-———.—.um————————a-————-u--.-——-—-.--.—————_.....p—_———-———————w.__——__.—.____

PIPE (EQUIVALENT) DIAMETER IN FEET 2
MANNING ROUGHNESS ' .024
PIPELINE SLOPE FT/FT .01
DESIGN FLOW RATE (<=QF) IN CFS 3.4

THE FLOWING FULL CAPACITY, QF, IN CFS 12.28681

1. FLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
1. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY
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OPEN CHANNEL FLOW IN A PIPE DEVELOPED BY CU-DENVER

COMPUTATION

e ——

PIPE (EQUIVALENT) DIAMETER IN FEET 2.5

MANNING ROUGHNESS .024
PIPELINE SLOPE FT/FT ‘ .004
DESIGN FLOW RATE (<=QF) IN CFS 16.6

THE FLOWING FULL CAPACITY, QF, IN CFS 14.08951

1. FLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
1. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY
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Diameter: 24 inches
Headwater Discharge : Flow
(ft) (cfs) Control Type
0.40 1.90 outlet (Subcritical) 1
0.80 3.60 Outlet (Subcritical) 1
1.20 5.04 outlet (Subcritical) 1
1.60 7.16 outlet (Subcritical) 1
2.00 10.21 Qutlet (Subcritical) 1
2.40 12.63 Inlet (Supercritical) 4
2.80 14.92 Outlet 6
3.20 17.13 - Qutlet 6
3.60 19.08 Outlet ' 6
4.00 20.85 Outlet 6
4.40 22.48 Outlet 6
4.80 24.01 Outlet 6
5.20 25.43 Outlet 6
5.60 26.79 Outlet 6
6.00 28.08 Outlet 6
Diameter: 30 inches
Headwater Discharge . Flow
(ft) (cfs) Control ‘ Type
0.40 2.45 Outlet (Subcritical) 1
0.80 5.12 Outlet (Subcritical) 1
1.20 7.46 outlet (Subcritical) 1
1.60 9.49 Outlet (Subcritical) 1
2.00 12.65 outlet (Subcritical) 1
2.40 17.02 Outlet (Subcritical) 1
2.80 21.47 Outlet (Subcritical) 1
ok w5/ outls 4 3.20 24.62 Outlet 6
M7 =360 28.33 outlet 6
el g 0 31.61 outlet 6
4.40 34.58 Qutlet 6
4.80 37.31 Outlet 6
5.20 39.86 Outlet 6
5.60 42.25 Outlet 6
6.00 44 .51 Outlet 6
Diameter: 36 inches
Headwater Discharge Flow
(ft) (cfs) Control ' Type
0.40 : 2.90 Outlet (Subcritical) 1
0.80 6.57 Outlet (Subcritical) 1
1.20 10.01 Outlet (Subcritical) 1
1.60 13.06 Outlet (Subcritical) 1
2.00 15.78 Outlet (Subcritical) 1
2.40 20.07 outlet (Subcritical) 1
2.80 25.89 Outlet (Subcritical) 1
3.20 31.88 Outlet (Subcritical) 1
3.60 36.86 Inlet 5
4.00 42.35 Outlet 6
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OPCHFL.OW: OPEN CHANNEL FLOW IN A PIPE: VERSION 1

ON DATE 09-07-1995 AT TIME 08:04:15

R0JECT TITLE: Plateau Culvert 15Aa (full flow and open channel analysis

JRMAL FLOW CONDITIONS ARE:

[PE (EQUIVALENT) DIAMETER IN FT = 1.25

[PE ROUGHNESS MANNING’S N = .016

IPELINE SLOPE FT/FT = .04

ESIGN FLOW RATE IN CFS = .39

LOW ANGLE IN RADIAN = 1.484655

LOW DEPTH IN FT = .,1644393

LOW AREA IN SQ FT = 9.538341E-02
LOW VELOCITY IN FPS = 4.088761

LOW WETTED PERIMETER IN FT = .9279096

LOW FROUDE NUMBER = 2.144655

RITICAL FLOW CONDITIONS ARE:

LOW ANGLE IN RADIAN = 1.823893
EPTH IN FT = ,24237

LOW AREA IN SQ FT = ,1671388
LOW VELOCITY IN FPS = 2.333389
ETTED PERIMETER IN FT = 1.139933

LOPE IN FT/FT 8.120404E-03



Ex ot T132.3000
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PIPE (EQUIVALENT) DIAMETER IN FEET 1.25

MANNING ROUGHNESS .016
PIPELINE SLOPE FT/FT ' .04
DESIGN FLOW RATE (<=QF) IN CFS ~ .39

THE FLOWING FULL CAPACITY, QF, IN CFS 10.52545

——.p.——_..._—-.——...u——.-——w———u..——_.u——..-——-—-————...—_.-——_--——_..—-———..—

. FLLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY
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OPCHFLOW: OPEN CHANNEL FLOW IN A PIPE: VERSION 1

ON DATE 08-21-1995 AT TIME 16:08:49

PROJECT TITLE: Plateau Culvert 16Ba (Full flow and open channel analysis)
NORMAL FLOW CONDITIONS ARE:

PIPE (EQUIVALENT) DIAMETER IN FT

= 2.5
PIPE ROUGHNESS MANNING’S N = .016
PIPELINE SLOPE FT/FT = .01
DESIGN FLOW RATE IN CFS = 1.4
FLOW ANGLE IN RADIAN = 1.531474
FLOW DEPTH IN FT = ,3489103
FLOW AREA IN SQ FT = ,4158182
FLOW VELOCITY IN FPS = 3.366856
FLOW WETTED PERIMETER IN FT = 1.914343
FLOW FROUDE NUMBER = 1.211164
CRITICAL FLOW CONDITIONS ARE:
FLOW ANGLE IN RADIAN = 1.612152
DEPTH IN FT = ,3845808
FLOW AREA IN SQ FT = .4789115
FLOW VELOCITY IN FPS = 2,923296
WETTED PERIMETER IN FT = 2.01519

SLOPE IN FT/FT 6.694126E~03
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OPEN CHANNEIL FLOW IN A PIPE DEVELOPED BY CU-DENVER

COMPUTATION

PIPE (EQUIVALENT) DIAMETER IN FEET 2.5

MANNING ROUGHNESS .06
PIPELINE SLOPE FT/FT | .01

DESIGN FLOW RATE (<=QF) IN CFS 1.4

THE FLOWING FULL CAPACITY, QF, IN CFS 33.41621

1. FLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
1. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY

{QDV“ }ADB\OBFQ?%Z
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OPCHFLOW: OPEN CHANNEL FLOW IN A PIPE: VERSION 1

éﬂlﬁ& 1223004

ON DATE 08-21-1995 AT TIME 16:17:01

PROJECT TITLE: Plateau Culvert 16Ea (full flow and open channel analysis)

NORMAL FLOW CONDITIONS ARE:

PIPE (EQUIVALENT) DIAMETER IN FT = 1.5

PIPE ROUGHNESS MANNING’S N = ,024
PIPELINE SLOPE FT/FT = .1
DESIGN FLOW RATE IN CFS = 1.4

FLOW ANGLE IN RADIAN = 1.796097
FLOW DEPTH IN FT = ,2826469
FLOW AREA IN SQ FT = .2310103
FLOW VELOCITY IN FPS = 6.060335
FLOW WETTED PERIMETER IN FT = 1.,347073
FLOW FROUDE NUMBER = 2.406762

CRITICAL FLOW CONDITIONS ARE:

FLOW ANGLE IN RADIAN = 2,299173
DEPTH IN FT = .4433512
FLOW AREA IN SQ FT = .4367577
FLOW VELOCITY IN FPS = 3.205438
WETTED PERIMETER IN FT = 1.72438

SLOPE IN FT/FT 1.663468E-02
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OPEN CHANNEL FLOW IN A PIPE DEVELOPED BY CU-DENVER

COMPUTATION
e ettt e e e e e e —————— ﬁQEE:__
PIPE (EQUIVALENT) DIAMETER IN FEET 1.5
MANNING ROUGHNESS .024
PIPELINE SLOPE FT/FT .1

DESIGN FLOW RATE (<=QF) IN CFS 1.4

THE FLOWING FULL CAPACITY, QF, IN CFS 18.04136

1. FLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
L. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY

QVD N AN O N -1)( C~ e t\
lh\tF Winditiome ot HW= | ( HLO /D = bl )
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OPCHFLOW: OPEN CHANNEL FLOW IN A PIPE: VERSION 1

ON DATE 11-06-1995 AT TIME 11:43:26

SROJECT TITLE: Plateau Culvert 32 (full flow and open channel analysis)

VORMAIL, FLOW CONDITIONS ARE:

?IPE (EQUIVALENT) DIAMETER IN FT = 1

PIPE ROUGHNESS MANNING’S N = .016
PIPELINE SLOPE FT/FT = .0418

DESIGN FLOW RATE IN CFS = .2

FLOW ANGLE IN RADIAN = 1.449407
fLOW DEPTH IN FT = .1256519
FLOW AREA IN SQ FT = 5.709565E-02
FLOW VELOCITY IN FPS = 3.502894
FLOW WETTED PERIMETER IN FT = .7247033
FLOW FROUDE NUMBER = 2.10341%

SRITICAI, FLOW CONDITIONS ARE:

FLOW ANGLE IN RADIAN = 1.769843
DEPTH IN FT = .1833249
FLOW AREA IN SQ FT = 9.869847E-02
FLOW VELOCITY IN FPS = 2.026374
WETTED PERIMETER IN FT = .8849217

SLOPE IN FT/FT 8.819269E-03
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OPEN CHANNEL FLOW IN A PIPE DEVELOPED BY CU-DENVER

COMPUTATION

-——_-a—————_—-—mu————uu—————————_—-.—.—————u—---——_—--wn-——_——n—.————u--——_——-——-—-—n----.....____.__

| PIPE (EQUIVALENT) DIAMETER IN FEET 1
MANNING ROUGHNESS .016
PIPELINE SLOPE FT/FT _ .0418
DESIGN FLOW RATE (<=QF) IN CFS 0.2

THE FLOWING FULL CAPACITY, QF, IN CFS 5.934334

L. FLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
L. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY

Feom nomo 4rap h

lh\ﬁa (,o\nd\+zo‘n4 o HU): Z' (HU\)/B:Z’_)
Q: 4z Q{s
A i @ I gt

/



Exhiet 722300 b

OPCHFLOW: OPEN CHANNEL FILOW IN A PIPE: VERSION 1

ON DATE 11-06-1995 AT TIME 11:47:48

PROJECT TITLE: Plateau Culvert 42A (full

NORMAL FLOW CONDITIONS ARE:

PIPE (EQUIVALENT) DIAMETER IN FT

PIPE ROUGHNESS MANNING’S
PIPELINE SLOPE FT/FT
DESIGN FLOW RATE IN CFS
FLOW ANGLE IN RADIAN
FLOW DEPTH IN FT

FLOW AREA IN SQ FT

FLOW VELOCITY IN FPS
FLOW WETTED PERIMETER IN
FLOW FROUDE NUMBER

CRITICAL FLOW CONDITIONS

FLOW ANGLE IN RADIAN
DEPTH IN FT

FLOW AREA IN SQ FT
FLOW VELOCITY IN FPS
WETTED PERIMETER IN FT
SLOPE IN FT/FT

N =
FT =
ARE:

= 2.146403

= .2613432

= .1634425

= 2.,447344

= 1.073201

8.49204E-03

flow and open channel analysis)

1

.016
.0082

.4
2.157434
.2637702
.1655784
2.415775
1.078717
.9822034



Tt bt 732 .3 00L

o ————— A S ———— —— T A S ————— oy i A S S St e S T s e

OPEN CHANNEL FLOW IN A PIPE DEVELOPED BY CU-DENVER

COMPUTATION
___________________________________________ e MRAL
PIPE (EQUIVALENT) DIAMETER IN FEET 1
MANNING ROUGHNESS .016
PIPELINE SLOPE FT/FT .0082
DESIGN FLOW RATE (<=QF) IN CFS .4

THE FLOWING FULL CAPACITY, QF, IN CFS 2.628396

A o — ———— i G A o T —— S W o o e e il (S VD P AP o S o S S S SR R S AL S S D D S S

1. FLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
1. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY

Crom moxwo\cyrafﬂ :
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OPCHFLOW: OPEN CHANNEL FLOW IN A PTPE: VERSION 1

ON DATE 08-21-1995 AT TIME 16:31:41

A
PROJECT TITLE: Plateau Culvert 4%@ (full flow and open channel analysis)

NORMAL FLOW CONDITIONS ARE:

PIPE (EQUIVALENT) DIAMETER IN FT = 1

PIPE ROUGHNESS MANNING’S N = .,024
PIPELINE SLOPE FT/FT = .3

DESIGN FLOW RATE IN CFS = .4

FLOW ANGLE IN RADIAN = 1.491587
FLOW DEPTH IN FT = .1327252
FLOW AREA IN SQ FT = 6.184033E-02
FLOW VELOCITY IN FPS = 6.468271
FLOW WETTED PERIMETER IN FT = ,7457936
FLOW FROUDE NUMBER = 3.775869

CRITICAL FLOW CONDITIONS ARE:

FLOW ANGLE IN RADIAN = 2,146403
DEPTH IN FT = .2613432
FL.OW AREA IN SQ FT = .1634425
FLOW VELOCITY IN FPS = 2.447344
WETTED PERIMETER IN FT = 1.073201

SLOPE IN FT/FT 1.910709E-02
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OPEN CHANNEL FLOW IN A PIPE DEVELOPED BY CU-DENVER

COMPUTATION
PIPE (EQUIVALENT) DIAMETER IN FEET 1
MANNING ROUGHNESS S .024
PIPELINE SLOPE FT/FT o .3
DESIGN FLOW RATE (<=QF) IN CFS .4

THE FLOWING FULL CAPACITY, QF, IN CFS 10.59871

-———a-————mu-———_a—.————n—.————.--n-—_—_.n.—_—--——————————--n

L. FLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
L. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY

(rom nomog\)r:\\D1f\i
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OPCHFLOW: OPEN CHANNEL FLOW IN A PIPE: VERSION 1

Exh, b 733,300

ON DATE 08-21-1995 AT TIME 16:42:30

PROJECT TITLE: Plateau Culvert 72Aa (full flow and open channel analysis)

NORMAL FLOW CONDITIONS ARE:

PIPE (EQUIVALENT) DIAMETER IN FT = 1

PIPE ROUGHNESS MANNING’S N = .024
PIPELINE SLOPE FT/FT = .02
DESIGN FLOW RATE IN CFS = 2.3

FLOW ANGLE IN .RADIAN = 3.973264
FLOW DEPTH IN FT = ,7019771
FLOW AREA IN SQ FT = ,5890402
FLOW VELOCITY IN FPS = 3.904657
FLOW WETTED PERIMETER IN FT = 1.986632
FLOW FROUDE NUMBER = ,8575128
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OPEN CHANNEL FLOW IN A PIPE DEVELOPED BY CU-DENVER

COMPUTATION
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PIPE (EQUIVALENT) DIAMETER IN FEET 1

MANNING ROUGHNESS .024
PIPELINE SLOPE FT/FT .02
DESIGN FLOW RATE (<=QF) IN CFS 2.3

THE FLOWING FULL CAPACITY, QF, IN CFS 2.736576
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1. FLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
1. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY
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OPCHFLOW: OPEN CHANNEL FLOW IN A PIPE: VERSION 1

On DATE 11-06-1995 AT TIME 11:58:30

ROJECT TITLE: Plateau Culvert UT16A (full flow and open channel analysis)

{ORMAL FLOW CONDITIONS ARE:

>IPE (EQUIVALENT) DIAMETER IN FT = 1

>TPE ROUGHNESS MANNING’S N = .024
>TPELINE SLOPE FT/FT = .006
JESIGN FLOW RATE IN CFS = ,77

*LOW ANGLE IN RADIAN = 3.1747
"LOW DEPTH IN FT = ,5082765
TLOW AREA IN SQ FT = .4009752
*LLOW VELOCITY IN FPS = 1.920318
*LOW WETTED PERIMETER IN FT = 1.58735
*LLOW FROUDE NUMBER = .5343881

JRITICAL FLOW CONDITIONS ARE:

TLOW ANGLE IN RADIAN = 2.601109
JEPTH IN FT = ,3665177
FLOW AREA IN SQ FT = .2608198
FLOW VELOCITY IN FPS = 2.95223

NETTED PERIMETER IN FT = 1.300555

3LOPE IN FT/FT 1.926347E-02
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OPEN CHANNEL FLOW IN A PIPE DEVELOPED BY CU-DENVER

COMPUTATION
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PIPE (EQUIVALENT) DIAMETER IN FEET 1

MANNING ROUGHNESS .024
PIPELINE SLOPE FT/FT . 006
DESIGN FLOW RATE (<=QF) IN CFS .77

THE FLOWING FULL CAPACITY, QF, IN CFS  1.498885
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1. FLOW RATE, ROUGHNESS AND PIPE SLOPE MUST BE GREATER THAN ZERO
1. FLOW RATE MUST BE LESS THAN THE FLOWING FULL CAPACITY

g({) MOy 'f“/_"..{i»‘t .
” Moy ey
[ﬁlej“ LondiTihine O Frod - / &HUDIIL. =
Q: 2.1 o

oXx d.xo\&w,—\ O \)





