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State of North Carolina e
Department of Environment, Health, and Naturab ‘Resour'éés};{?\
512 North Salisbury Street ® Raleigh, North Caroljia 2761 N\ f
b A4 - ' .
James G. Martin, Governor i Willlamh W Cobey, ;]r,, Secretary
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DIVISION OF LAND RESOURCES S
August 13, 1991 N e

County of Johnston

PO Box 1049

Smithfield, NC 27577

ATTN: Norman Denning, Chairman
Board of County Commissioners

RE: Letter of Approval
Project Name: Vertical Landfill Expansion
Location: Johnston County
Submitted by: McKim & Creed
Date Received: 7-30-91
Date Processing Initiated: 7-30-91
New Submittal ( ) Revised (X)

Dear Mr. Denning:

This office has reviewed the subject Erosion and Sedimentation Control
Plan. We find the plan to be acceptable and hereby issue this letter of
approval. If any modifications, performance reservations, or recommendations
are applicable, a list is enclosed and is incorporated as a part of this
letter of approval. If any modifications are not incorporated into the plan
and implemented in the field, the site will be in violation of the
Sedimentation Pollution Control Act of 1973 (NCGS 113A-61.1).

Please be advised that Title 15A, North Carolina Administrative Code,
4B.0018(a) requires that a copy of the approved plan be on file at the job
site. Also, please consider this letter as notice in accordance with the
requirements of North Carolina General Statute (hereinafter NCGS) 113A-61.1
concerning our right to perform periodic inspections to ensure compliance with
the approved plan.

North Carolina's sedimentation pollution control program is performance
oriented, requiring protection of the natural resources and adjoining
properties. If at any time during this project it is determined that the
Erosion and Sedimentation Control Plan is inadequate to meet the requirements
of the Sedimentation Pollution Control Act of 1973 (NCGS 113A-51 through 66),
this office may require revisions in the plan and its implementation to ensure
compliance with the Act.

PO. Box 27687, Raleigh, North Carolina 27611-7687 Telephone 919-733-4984

An Equal Opportunity Affirmative Action Employer




Mr. Denning
August 13, 1991
page 2

Please note that this approval is based in part on the accuracy of the
information provided concerning financial responsibility. You are requested
to file an amended Financial Responsibility Form if any changes become
necessary. In addition, it would be helpful if you would notify this office
of the proposed starting date for the activity at the subject site.

Your cooperation is appreciated and we look forward to working with you
on this project. If there are any questions, please do not hesitate to
contact this office at 919/733-2314.

J .v L. Ho y, Jr.,
Regional Engineer

L//ggﬁd Quality Section
aleigh Regional Office

,» CPESC

JLH/ga

cc: Jerry C. Hodge
Suzanne Molloy




James G. Martin, Governor

State of North Carolina
Department of Environment, Health, and Na

DIVISION OF LAND RESOURCES
July 31, 1991

County of Johnston .
PO Box 1049
Smithfield, NC 27577
ATIN: Norman Denning, Chairman
Board of County Commissioners

RE: Letter of Receipt for Revised Plan
Project Name: Johnston Co. Vertical Landfill Exp.
Location: Johnston County
Submitted by: McKim & Creed
Date Received: 7-30-91
Date Processing Initiated: 7-30-91

Dear Mr. Denning:

This office has received a Revised Erosion and Sedimentation Control Plan
for the subject project in accordance with the Sedimentation Pollution Control
Act of 1973.

Please be advised that this Act requires that the approving authority
must apprcove or disapprove a revised plan within 15 days of receipt of a
complete application (Date Processing Initiated). Failure of the approving
authority to approve or disapprove the submitted plan within the 15 day period
will be deemed approval of the plan.

Pending approval, commencement or continuation of any land-disturbing
activity associated with this project is subject to the conditions of our
previous correspondence.

We will complete our review of the proposed plan as soon as possible and
will notify you concerning approval or disapproval. If you have any questions
or need additional information please do not hesitate to contact this office.
Your cooperation in this matter is appreciated.

Sincerely,

J. Holle¥yy Jr., P.E.,
kegioﬁal Engineer
Land Quality Section
cc: Jerry C. Hodge

Suzanne Molleg
JLH PQ. Box 27687, Raleigh, North Carolina 276117687 Telephone 919-733-4984

An Equal Opportunity Affirmative Action Employer
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State of North Carolina
Department of Environment, Health, and Natural Resources
Division of Solid Waste Management
P.O. Box 27687 : Raleigh, North Carolina 27611-7687

James G. Martin, Governor William L. Meyer

William W. Cobey, Jr., Secretary July 30, 1991 Director
(4

Mr. Haywood Phthisic

Johnston County Utility Department
P. 0. Box 2263

Smithfield, North Carolina 27577

RE: Amendment to Permit #5§-01, Vertical Expansion Johnston County
Landfill, North Carolina

Dear Mr. Phthisic:

The enclosed Amendment to Permit for the referenced facility is
approved in accordance with G.S. 130A-294, subject to the conditions
of the Permit.

As requested by the applicant, the permit is amended to include
a revised sediment and erosion control plan and deletes the usage of
the proposed fill area between phase 3 and phase 4 of the original
landfill plan. This permit is for a three year vertical expansion.
The conditions of this permit supersede any permit conditions issued
heretofore.

Please note General Condition No. 1 which states that
modifications of this permit may be required in accordance with
upcoming Subtitle D criteria. Modifications to the construction and
operational plans or even closure of this landfill may be required
before the permit period expires.

Please note Construction and Operational Condition No. 2 which
states that all sedimentation/erosion control activities by
conducted in accordance with the Sedimentation Control Act (15A NCAC
4). Enclosed is the letter of approval from the Land Quality
Section with attached comments.

If you have any questions or comments, please contact our

An Equal Opportunity Afirmative Action Employer




Mr. Phthisic
July 30, 1991
Page 2

office at (919)733-0692.

ENCLOSURES

cc: Terry Dover
Fred Wood
Tim Broome

Sincerely,

o

"\c)(w[jmwo YA
Y,

Suzanne Molloy

Environmental Engineer
Solid Waste Section
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AMENDMENT TO PERMIT NO. 56-01
JULY 30, 1991

STATE OF NORTH CAROLINA
DEPARTMENT OF ENVIRONMENT, HEALTH AND NATURAL RESOURCES

DIVISION OF SOLID WASTE MANAGEMENT

P. O. BOX 27687 RALEIGH, NC 27611-7687

SOLID WASTE PERMIT
Johnston County

is hereby issued a permit to operate a

SANITARY LANDFILL

located

S. R. 1503, Johnston County,
North Carolina

in accordance with Article 9, Chapter 130A, of the General Statutes
of North Carolina and all rules promulgated thereunder and subject

to the conditions set forth in this permit.

o Fat—

Dexter R. Matthews, Chief
Solid Waste Section
Solid Waste Management Division
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PERMIT NO. 5f-01
October 25, 1991

AMENDMENT TO SOLID WASTE PERMIT

Johnston County Landfill

CONDITIONS OF PERMIT:

1)

This amendment to permit is issued for a period not to exceed
three years from the date of issuance. Upcoming amendments to
the Solid Waste Management Rules, in accordance with EPA
Subtitle D revisions, may necessitate the modifications of the
construction and operation plans or even closure of thls
facility prior to this date.

When this property is sold, leased, conveyed or transferred,
the deed or other instrument of transfer shall contain in the
description section in no smaller type than used in the body of
the deed or instrument a statement that the property has been
used as a sanitary landfill.

CONSTRUCTION AND OPERATION PLANS

°:

This permit is for construction according to the attached
plans. Additional conditions and revisions of the approved
plan shall be approved by the North Carolina Solid Waste
Section.

All sedimentation/erosion control activities will be conducted
in accordance with the Sedimentation Control Act (15A NCAC 4).

This permit amends the "Amendment to Permit" issued on October
25, 1990 to include a revised sedimentation and erosion control
plan and deletes the usage of the fill area between phase 3 and
phase 4 of the original permit.

This facility shall conform to operating procedures in Rule
.0505 of the Solid Waste Management Rules, and the conditions
specified herein.

A closure and post-closure plan must be submitted for approval
at least 90 days prior to closure or partial closure. The plan
must include all steps and measures necessary to close and
maintain the facility in accordance with all rules in effect at
that time. The final cover will be evaluated based upon
performance and upgraded if necessary.




Conditions of Permit 3%%-01
July 30, 1991
Page 2

MONITORING REQUIREMENTS

1. Johnston County shall sample monitoring wells and surface
waters as per the North Carolina Water Quality Monitoring
Guidance Document.

2. Ground water quality at this facility is subject to the
classification and remedial action provision referenced in Rule
.0503 (2) (d) of 15A NCAC 2L.
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PROPOSED VERTICAL EXPANSION
CALCULATIONS
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Construction Sequence

1.

1o0.

11.

12.

13.

14.

15.

l6.

17.

18.

19.

Install temporary diversions, silt fence, sediment basins, or
other measure as shown on the approved plans. Clear as
necessary to install these devices.

Call 733-2314 for onsite inspection by environmental inspector
and obtain certification of compliance.

Begin land filling operations.

Landfill operations shall begin in Phase III, Section 1 and
proceed to Section 5. After completion of Section 5 work will
begin in Phase II, Section 7 and proceed to Section 10.
Begin work in Phase III, Section 1.

Install Slope Drains #1, #3, and #4 along with terraces to

divert flow into Sediment Basins No. 4 and No. 3. Install
rock check dam in existing channel down stream of slope drain

#4.

Complete work in Section 1, stabilize Section 1 and remove
stone check dam.

Begin work in Section 2.

install slope drain No. 5 and stone check dam.

Complete work and stabilize Section No. 2.

Remove stone check dam and proceed to the next section.

The above sequence shall be repeated until completion of
Section No. 5.

Upon completion of Section No. 5, begin work in Phase II.
Install Channel No. 4, 5, 6 and 7 to convey runoff to Sediment
gasin No. 7, 8 and to drainage way. Install slope drain No.
Commence work in Section No. 7.

Upon completion of work stabilize and seed Section No. 7.
Install slope drain No. 10.

Repeat this procedure for Section 8 through 10.

Upon completion of Phase II clean out Sediment Basin No. 7.

Sediment Basin No. 7 shall remain in service to act as a
retention basin.




20.

Stabilize all areas in Phase III and Phase IT and call for
inspection.
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DESIGN AND CONSTRUCTION PARAMETERS FOR PHASE ITI

1. Existing landfill is located adjacent to apparent wetlands.

2. Since the existing slopes are on such steep grades, the only
areas available for a large sedimentation basin that would not
require a dam safety permit are located in apparent wetlands.

3. The location of weathered rock at some of the other soil
borings 1limits the depth of excavation to approximately 20
feet in the borrow site.

4, As a result of the Rock conditions and the live stream, it was
decided to reuse the existing small sedimentation basin at the
end of the existing drainage way and to install stone check
dams downstream of the new slope drains to enhance the
existing sedimentation basin No 3. for a more detailed
explanation of the design in this area see sheet No. _ .

5. The existing Section III & IV have terraces across the tops to
direct and control the point of discharge, along with slope
drains to control the flow to the new basin.

6. Flow from Section IV will continue to function as originally
designed. Section IV is already permitted and no new work in
this section will be done.

7. Section IITI will be raised vertically 20°'.

8. Section III will be sectioned off in approximately 3.0 acre
tracts.

9. Upon completion of a section it will be stabilized, and
seeded. ‘

10. There will be a 20' wide bench between the exiting terrace and
the toe of the new slope. This will be used to catch the flow
coming off the new slopes and to direct the flow to a point of
controlled discharge.

11. The flow into the basin from the 3.0 acre tracts in Section
III will be controlled by slope drains discharging into a
existing channel in the existing drainage way. .

12. Section III will be worked first. The work will begin at the
low end and proceed to the high end (Sections 1 through 5).

16. Upon completion and stabilization of Section III, work will
begin in Phase II.
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Use nomograph Tc¢ for natural basins with well-defined channels, for overland
flow on bare earth, and for mowed-grass roadside channels.

For overland flow, grassed surfaces, multiply Tc by 2.

For overland flow, concrete or asphalt surfaces, multiply Tc by 0.4.

For concrete channels, multiply Tc by 0.2.

Figure 8.03a Time of concentration of small drainage basins.
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Existing Sedimentation Basin No. 3

1.

It has come to our attention that there is a live stream in
the location of this previously planned sedimentation basin
No. 6.

Given the 1live stream and the location of the existing
landfill toes there is not adequate space to locate a new
sedimentation basin in this area.

The proposed vertical expansion will not increase the runoff
to the existing channel, nor to the existing sedimentation
basin No. 3.

Phase III vertical expansion will be worked in approximately
3 acre section with terraces and slope drain installed (with
stone aprons) down to the existing channel.

The existing sedimentation basin No. 3 was excavated down to
rock. Given that rock is present in this area, an expansion
of this basin would be very difficult. I do not feel that we
could install a basin of the appropriate size between the
existing landfill toe and the live stream.

Given the above constraints, our proposal is to:

a. Clean out the existing basin and reuse it as is.

b. Install slope drains down to the existing channel with
stone aprons at the outlet ends.

c. Place stone check dams in the existing channel downstreanm
of the new slope drains to enhance the operation of the
existing sedimentation basin.




PIPE FLOW CHART (Full flow assumed)
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For Corrugated Metal Pipe Inlet K, + = 1.0 and 70 feet of Corrugated Metal Pipe Conduit
n = 0.025. Note correction factors for other pipe lengths.
ia.
H @ 15 18" 21" 24" 30" 36" 42"
2 2.84 4.92 7.73 11.30 15.60 26.60 40.77 58.12
3 3.48 6.03 9.47 13.84 19.10 32.58 49.93 71.19
4 4.02 6.96 10.94 15.98 22.06 37.62 57.66 82.20
5 4.49 7.78 12.23 17.87 24.66 42.06 64.46 91.90
6 4.92 8.52 13.40 19.57 27.01 46.07 70.60 100.65
7 5.32 9.21 14.42:} 21.14 29,19 49.77 76.28 108.75
8 5.68 9.84 15.47 22.60 31.19 53.19 81.53 }}6~§3
9 é.O3 10.44 16.41 23,97 33.09 56.43 86.49 123.30
10 6.36 11.00 17.30 25.26 34.88 59.48 91.16 129.96
11 - 6.67 11.54 18.14 26.50 36.59 62.39 95.63 136.33
12 6.96 12.05 18.95 27.68 38.21 65.16 99.87 142.37
13 7.25 12.55 19.72 28.81 39.77 67.83 103.96 148.21
%@ 14 7.52 13.02 20.47 29.90 41.27 70.39 107.88 153.80
Lo @ (7.18>| 13.48 21.19 30.95 42.72 72.85 111.66 159.18
‘/\ ’Lﬁ’ ‘ 16 8.04 13.92 21.88 31.96 44.12 75.24 115.32 164.40
17 8.29 14.35 22.55 32.94 45.48 77.55 118.87 169.46
18 8.53 14.77 23.21 33.90 46.80 . 79.81 122.33 174.39
19 8.76 15.1? 23.84 34.83 48.08 81.99 125.67 179.15
20 8.99 1%5.56 24.46 35.73 49.33 84.12 128.93 183.80
N 21 9.21 15.95 25.07 36.62 50.55 86.21 132.13 188.36
22  9.43 16.32 25.65 37.47 51.73 88.22 135.21 192.76
23 9.64 16.69 26.23 38.32 52.90 90.21 138.27 197.12
24 9.85 17.05 26.80 39.14 54.04 92.15 141.24 201.35
25 10.05 17.40 27.35 39.95 55.15 94.05 144.15 205.50
L Correction Factors For Othex Pipe Lengths .
40 1.23 1.22 1.20 1.19 1.16 1.14 1.13 1.11
50 1.14 1.13 1.12 1.11 1.10 1.09 1.08 1.07
60 1.07 1.06 1.06 1.05 1.05 1.04 1.04 1.03
70 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
80 0.95 0.95 0.95 0.96 0.96 0.96 0.97 0.97
90 0.90 0.91 0.91 0.92 0.92 0.93 0.94 0.94
0.86 0.87 0.88 0.89 0.89 0.90 0.91 0.92

Figure 6-25 Pipe flow chart for corrugated
metal pipe drop inlet spillway

A-1.4
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size = 30 inches. Head (h i = 20 -
gize = 30 inches. Head (h) required for Q = 20 and d

Figure 6~27 Chart for determining inlet proportions

and required head over inlet,

A-106

l 250 CIRCULAR RISERS WITH SPLITTER WALL i :
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I 150 - P “/'
y l%‘ .
i A%\
= 3/2 Pak
l 100 Q=3.11H Za@pad
90 2 P
80 SZESS
I ~ 70 25
(0] T
3 60 =
| E et
S ko v +A } Splitter-type
& 7 Z : Headwall -
s 7 =300 Crest — e h
S 3 2EnET XN T - 11
] s : < :
[ & f
y 4 Os) :
=1 - vam °y Pi ‘
o, y. ' ipe Z
I o 20 Imy am ,}( Riser— |
y
y I' Y. D Omtt——
A
1 11/ :
l v avanrd Pipe Conduit
. 0L V1Y L1111l IFor conduit slope == ffictipn slope, Z=SD
I gs == = For conduit slope == friction slope, Z=2D
T : >
':I“* 6
5 -:.‘ : :
. . : :
\ 0.5'zp' 1.0 1.5 2.0 2.5 3.0
I HEAD REQUIRED AT CREST OF RISER IN FEET (h)
Pipe Drop Inlet Spillway Design:
Inlet Proportions :
Pipe 2 Pipe For a given Q and H, refer to Figure 6~25 or 6-26
Conduit | Riser for conduit size., Then determine the riser diam-
D)-in. | (d)-in eter (d) from the Inlet Proportions table on this
i@' < figure. Next, refer to the above curves, using the
I 15 ‘ 21 conduit capacity and riser diameter and find the
| 18 2l head (h) required above the crest of the riser,
| 21 30 The height of the riser should not be less than
2l 30 5D - h, except as noted in the above sketch.
| I 30 36
| 36 18 Example - Given: CMP; Q = 20 cfs; H = 14 ft., h max.
| 42 sl 1.0 ft.; L = 70 ft. From Figure 6-25 find conduit size
I 18 60 (D) = 18 inches. From Inlet Proportions table, riser
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H (ft)

Te(min)

1

Concentratioh SN

-Maximum lengt of travel

Heith‘of most remote point above outlet

B L_‘l
_ Note: ST ' oo : -
TR = Use nomograph Tc for natural basins with well-defined channels, for overland

flow on bare earth, and for mowed-grass roadside channels

For concrete channels, multiply Tc by 0.2.

. Figure 8.03a Time of concentration of small drainage basins.v'
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I 4. HYDRAULICS

sal ctory for the full 100-year
ter is too high, a larger size
aximum permissible headwater.
ollgws.

foflinlet control enter Fig. 4-22,
ter depth in outlet control. If the
trol, the culvert is assumed to be
ie:

he flow charts. For other
gth, L', calculated by the formula

PP ¢ €3]

on chart.

ljust the result for the Man-

entrance condition desired.
156.

b headwater exceeds the allowable,
acceptable headwater depth.
nsidered for corrugated steel

ed. It may be economical to
size difference results. - Check

hsullfnents reported in Table 4-11

anfi-25 together with the corre-
hS a was not a part of the Fed-
th were published in 1963.

d JNO-year flood discharge. Ob-
less@portance which do not war-
design discharges for less critical
> floods. This is a matter of
on Jbf this chapter. But, whatever

ge, the rationale presented
y be balanced by requiring no static
ischarge than the design dis-

Table 4-10. A smaller size

pning’s n for Structural Plate Pipe.
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166 4. HYDRAULICS
r zoc;o
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e
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| Q=25ch a
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[ o K,=0.25 PO
[ e 15 FedHes0f
w HEAD FOR STANDARD CORRUGATED
-4 L2 STEEL PIPE CULVERTS
-3 FLOWING FULL— OUTLET CONTROL
i n=0.024
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Flg. 4-22. Outlet Control. Head for corrugated steel pipe
let and culvert flowing full. See note under ske

tch at top.

culvert with submerged out-

Length Adjustment for Improved Hydraulics

Pipe Roughness Factor Length Adjustment Factor
Diameter ' o "\ 2
in Inches for Helical Corr.* n

12 011 21

24 .016 A4

36 .019 .61

48 .020 .70

*Qther values of roughness, n, are applicable to paved pipe, lined pipe and pipe with 3 x 1 in. corru-
e above chart for these types of pipe and pipe-arches, use
“adjusted length factors” computed per equation 14, page 160.

gations. See Table 4-10. To use th

" HYDRAULICS OF CULVERTS
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HYDROLOGIC AND CHANNEL INFORMATION = |- & e SKETCH
Tt © 7 STATION :

0 = 900 et o
Q | CTW, = v S Sot23.3%
2 . Nllll | rouw S mrllw t

Oy = DESIGN DISCHARGE , SAY Qzg . © MEAN STREAM VELOCTY=
A Qp = CHECK DISCHARGE , SAY Qa9 OR 0,99 £ MAX. ' STREAM VELOCITY=

CULVERT HEADWATER - COMPUTATION R

. Jyleel
oesCRIPTION | o |size [INLET CONT.] OUTLET CONTROLZHW=H+ho=LSo |2 3|38 cost | comments
(ENTRANCE TYPE) ﬁ. HW | Ke | H qo: a+o ._.<.. h | LSo| HW m wm . :
Z¥® , s , INLET
Pealeor |7oP| 24165 (3% |5 |49 L6 a3 | 133 |Be DI

SUMMARY 8 RECOMMENDATIONS: -
Use b 7_L .OQ - ATPF




4. HYDRAULICS
I -]
[ gl
L 3 !
- 100 HIS
© - 90
z Hw = I s
H § —> o -5 T - 72X 44"
= Slope So—e Y W I L6 :‘70
. SUBMERGED OUTLET CULVERT FLOWING FULL 60 - 65°x40"
. - 600 MW He ho-LSo - L
_.e -
| oo mansmmEmEme e 2 Lawos
. <~ i
- 400 10 | 40— S T2 T ] -
I b 3 T
- 300 ot vl ¢ afsoxsr
I . R Y £k 30 =
‘ _ ° [ =F 5
- 200 72 . - or g fevxer .
i - 66 st | %
o K | Sk20 x
'] K cr 2F 2
s & ° = (] 2 & f3exee
' Do fptee e - L3 - ©
£F -} o [ N
G - 80 < ] 8 i (2]
) bd £ ITEs )
S -« N U 0 -2 x1 8"
i 2psot gy s -9
] » [ [ s
Pl il s -6 . L 25" x16°
| - -
j - 30 5 cis .S 3 a 6
I, [ Q=250 R -8 | I'———S_‘:
] 10 [ ° |
A . s
- | Diom.=24 in. N | . -
A 21 Q=25cfs 500 =< I Pipe-Arch
1=250 . . [ 3
10 L 18 L'we250 x 0.44 =110 ft. - - L
i - g K,=0.25 F 20 H
b -8 I
‘:‘ k :3 15 _F-i;d-n-: ;5 ; -------- Fig. 4-23. Qutlet Control. Head for .
X outlet and flowing full.
f -5 HEAD FOR STANDARD CORRUGATED
? ¢ 12 STEEL PIPE CULVERTS
I = FLOWING FULL— OUTLET CONTROL
‘ n=0.024

-2 .
Fig. 4-22. Outlet Control. Head for corrugated steel pipe culvert with submerged out-
let and cuivert flowing full. See note under sketch at top. .

Length Adjustment for Improved Hydmulics

Pipe Roughness Factor Length Adjustment Factor
Diameter . o W\ 2
in Inches for Helical Corr.* n

12 on 21

2 016 a

36 019 61

48 .020 .70

*Other values of roughness, n, are a

gations. See Table

pplicable to paved pipe, lined pipe and pipe with 3 x 1 in. corru-

( 4-10. To use the above chart for these types of pipe and pipe-arches, use
“‘adjusted length factors’ computed per equation 14, page 160.

Fig. 4-23a. Pipe-arch culvert under

o



l 4. HYDRAULICS

tictory for the full 100-year
adfilter is too high, a larger size
haximum permissible headwater.

bllgs.

forfilhlet control enter Fig. 4-22,
er &pth in outlet control. If the
trol, the culvert is assumed to be
ies.

orffghe flow charts. For other
pth, L/, calculated by the formula

A ¢ 3

on chart.
¢ t the result for the Man-

entrance condition desired.
N 156.

headwater exceeds the allowable,
table headwater depth.
idered for corrugated steel
Table 4-10. A smaller size

ACLOTY.

d. It may be economical to

if §ilize difference mults Check

fihents reported in Table 4-11

ngiB-25 together with the corre-
s data was not a part of the Fed-
h were published in 1963.

vd year flood discharge. Ob-
ss M\portance which do not war-
esign discharges for less critical
floods. This is a matter of
n ABSf this chapter. But, whatever
h di ge, the rationale presented
be balanced by requiring no static
bodgghischarge than the design dis-

ige’s n for Structural Plate Pipe :

P

Fig. 4-18. Inlet control nom
turers recommend keeping

than 1.0.

HYDRAULICS OF CULVERTS 161
- 180 - 10,000
 co ~ 6,000 LOSS COEFFICIENT Ko (1)
i - FOR VARIOUS ENTRANCE (@
[ 156 - 6,000
[ F_ s'000 . TYPES — 6.
[ > - (3)
- 144 [ HW |
i [~ 4,000 —SCALEI ENTRANCE Icoemcnem s re
- 132 - 3,000 I - s. s.
'_ 120 o o Q) ;l:;.dwall, sq. ed'qe; or Fnd 0.5 — 4. [
i :_q = 2,000 dop:m conforming to fill : o [ 5.
108 a F {2) | Mitered to conform to slope | 0.7 B [
<] o (3) | Projecting from fill 09 —~ 3. [ - 4. -
i 2 - - A [
—‘F - 96 § - 1,000 B - 3.
s ] : i i 3.
- eoo To use scale {2) or (3) project - i
- 84 Fooo , horsenillysoscole ) ten e ||
- use strai i I~ €.
| — 500 D and Q scales, wms L |
- 400 illustrated. Ve | >
- 72 - r [~ < - 2.
- 300 aF - -
wi - N A E] L
$ : 3/ — .65
£ o L i -
£f-e0 5 E* | s s
£ sF s i —
al™ Sf i
< 2L wo £ 2
o I ~ L
e—-ife . I
ot SES o DU £ Fio Lo
~3- - 42 a E:o ’ %—1_--—-—,:_._.
$ [~ 40 EXAMPLE kot —F©
gl 3e L 30 Diam. (D)= 48 in.=m 4A £ i [
g : Q=70 cks - I L o
3 20 ~ T T TTTTETTC § 8 e
E Scale HW HW . - i p
= 3 o =1 - .8
% 3 W 10 40 . - -
L9 - 10 @ 10 40 -
B C o @) 11 a4 ~7 a2 fF
[~ |~ : .
g -6 i - 7
K] s
RO ik 1) - 4 ) - -
.g,, . X ; S
. -3
f: 3 -6
y-] — 18 o B
bl |- 2 -
- 15 - =5 |,
C 1.0 L5
HEADWATER DEPTH FOR
12

CORRUGATED STEEL PIPE CULVERTS
WITH INLET CONTROL

ograph for corrugated steel
fmﬁo to a maxﬁ:num of Lg

ipe culverts. The manufac-
and preferably to no more
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: ‘wETTEn AREA Iﬁ 1.645  SF.
. WETTED PERIMETER Ib 5.55524$¢W51M2wz.; Co oy
-HYD. - RADIUS IS .. S243 . FT.—- o

JOO OO LANDFILL FHASE 3
a5-07-13%0

CHARNNEL NUMBRER: # 1 BEFOR GRASS

LEFT SIDESLOFE= 2 31

FIGHT SIDESLOFPE= 2 :1

ROTTOM WIDTH= 4 FT

FRICTION FACTOR N= .02

“ LONG. SLOPE= 1.8

TRIAL DEFTH= .12 FT

WETTED AREA IS .7848001 SF
WETTED PERIMETER IS 4.204935 FT

HYL. RADRIUS IS (1633304 FT ' .

FLOW VELOCITY IS 2.978537 FFS = 2.05es .. NEBO TBMP. LINING

FLOW RATE IS 2.337556 CFS TRY <=TRAW & NBT
JO CO LANDFILL FPHASE 3
0F-07-1990 \
CHANNEL NUMEBER:# 1 TEMP. LINING N= .0t (d-: WAk ,6’)
LEFT SIDESLOPE= 2. :1 - © .. . I
RIGHT SIDESLOPE= 2 :1 o <236 2 5! .0 ok

BOTTOM WIDTH= 4 FT
. FRICTION FACTOR N= ..0&5 . bﬂ.w__,;,,\,frt.(c,1,4)( 3EDC'4H20
% LUNG. HLGPEf 1.8 - font ol

T e3P < | 4F5 psF
e .',,. éL

IE CO LANDFILL FHASE 2
03-07-1930

CHANNEL NUMBER: # 1 AFTER?ERASS

LEFT SIDESLOPE= 2 =1
RIGHT SIDESLOFE= 2 =1
BOTTOM WIDTH= 4 FT
FRICTION FACTOR N= .12
» LONG. SLOFE= 1.8
TRIAL DEFTH= .S FT

WETTED AREA IS 2.5 SF
L=

WETTED FERIMETER IS &.23&068 FT

HYD. RADIUS IS 4008937 FT

FLOW VELOCITY IS .903282% FPs < 9P 5?3
FLOW RATE IS 2.258222  CFS

32




/«- o~ - II —

I I N B TR ENCEETEE BN BN B B BN EBE B

“HYD: < RADIUS YIS &
CFLOW VELOCITY IS 2.902045  FPS . .°

JO CO LANDFILL FHASE 3
O09-06-13340
CHANNEL NUMRER: # Z BEFOGRE HFA S
LEFT SIDESLOFE= 2 @1
RIGHT SIDESLOFE= 2 s5d
BOTTOM WIDTH= 4 FT
FRICTION FACTOR N= 02
Yo LONG. SLOFPE= 1.0%
TRIAL DEFTH= .48 FT

WETTED AREA IS Z.330
WETTED FERIMETER IS

HYD. RADIUS IS .32733 : '
FLOW VELOCITY IS 4.04551% Frs > Z.54ps .7 NBFEO TBMP. LIN(NG-

1
FLOW RATE IS 9.631572 CFS -ﬁal QAW ﬁ'NET
JO CO LANDFILL FHASE =
09 l_IG. 1'-?:»‘11

: X - ! '
CHANNEL NL IMBEF-. # 2 TEMF. GRASS N=.0%% é:l = .5 TO 2.0 )

e

LEFT SIDESLOPE= 2 =1 ) — P
T S TDESL B <, B £ 2.0 .0 ok

.L.‘ 0" 0

ok

RIGHT SIDESLOFE=-2 :1.
BOTTOM WIDTH= 4  FT.

FRICTION FACTOR N= 033 . o

e atapee et T (ezd)(65) (o)

TRIAL DEPTH= .65 FT - Z 24Bpsk <= 4B =
“ wETTED¢AREA xuﬂ3144ﬁ sE. e B

'WETTED' PERIMETER, IS 6.906888 FT

49877745 F T e

FLOW RATE IS 9.997342 CFS

- JO O LANDFILL FPHASE 3
0%-06-1330

X

L =J0.CO LANDFILL FHASE 3
0F-06- 1930

oAt

CHANNEL NUMBER:# Z AFTER GRASS
LEFT SIDESLOFE= 2 :1

RIGHT SIDESLOPE= 2 :1

BOTTOM WIDTH= 4 FT

FRICTION FACTOR N= .12

“ LONG. SLOPE= 1.0%

TRIAL DEFTH= 1.22 FT

WETTED* AREA IS =.
WETTED FERIMETER
HYD. RADLIUS IS
FLOW VELOCITY IJ
FLOW RATE IS 9.

i
[
M

A
N
-
—

DY IRy
- 2

O]

EARN

Inx}
bt bt (T b 1‘_,3

L.
el B IR RN x ]

11' i .

r‘h
RN

Frs < dBges LT 2K

T o0
i

Dl ON}

22




~~

o~

I

EaN

. ~
-l -

-

- CHANNEL NUMEER: # 3. TEMP. LINING 5
CLEFT SIDESLOPE= 2 '1 : -

‘BOTTOM WIDTH= 4 FT. S
TFRILTIDN FACTOR N= .033 . .. . . =2 \\z,pxar < .4 FxsFT

"NET"I"Eb’_ﬁ(H-‘.i-?EA I$ 3 805 SF

Jo oo LANDFILL FHASE 3
09 -08~-13340

]

10 OO0 LA [FILL FHASE
05-06-17

u_;

CHANNEL. NUMBER: # 3 BEFORE GRASS

LEFT SIDESLOFPE= 2 =21

RIGHT SIDESLOPE= 2 21

BOTTOM WIDTH= 4 FT .
FRICTION FACTOR N= .02

*» LONG. SLOFE= 3.25

TRIAL DEFTH= .41 FT

WETTEL: AREA IS 1.9762 &F
WETTED FERIMETER IS S.&33
HYD. RADIUS IS . 338763
FLOW VELOCITY IS 6.509203
FLOW RATE IS 12.8634% CFS

FPs = 2P S .. NEBD TBMP. LINING
TR =AW & NeT

Jo CO LANDFILL FHASE 3
03— ue ljo

  (\=_.4555 (d= .5 T 2.0
5 Bl BE ez
RIGHT SIDESLOPE= 2 :1 2( 2.4 (-55)( 0325

¢ * ap ~_‘, {,’"»}f»jﬂ:‘f‘; Ty e .'

WETTED PERIMETER IS £.4596
HYD. RADIUS IS .4342324 FT
FLOW VELOCITY IS 4.655089 FFPS
FLOW RATE IS 13.05752 CFS

JO CO LANDFILL FHASE X
09-08-1330

CHANNEL NUMBER: # 3 AFTER GRASS
LEFT SIDESLOFE= 2 =1

RIGHT SIDESLOPE= 2 :1

BOTTOM WIDTH= 4 FT

FRICTION FACTOR M= .12

w LONG. SLOPE= 3.2
TRIAL DEFTH= 1.1

=
FT

WETTED* AREA IS &.
WETTEDR FPERIMETER

HYD. RADLIUS IS .
FLOW VELOCITY IS
FLOW RATE IS 12.7

e A
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DESIGN AND CONSTRUCTION PARAMETERS FOR PHASE II

Existing Phase II is completed and is stabllized with a good
stand of grass.

Due to site conditions (a 1live stream and toe/existing
landfill), there is not room to build the sediment basin and
channels as previously designed.

Due to the above constraint, it was decided to build basin #7
and 8. Reuse the existing channels along the existing road,
to revise terrace and slope drain locations, to place silt
fence along toe/new slopes at the south and east sides of
phase II where the channels can not be installed.

The flow to the basins will be controlled'by the use of
channels, and slope drain.

Prior to commencement of work in Phase II, sedimentation
basins No. 7 and No. 8 will be constructed and channels No. 4
through 7 will be installed and stabilized.

Work will be started in Section No. 7.and proceed to Section
No. 10. '

Upon completion of Section 7, a terrace will be constructed
between Section 7 and Section 8 and slope drain installed.

Stabilize Section 7 and proceed to section 8.

This procedure will be repeated for Section 8 through 10.

e
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H (ft)
I» & 500 . T¢(min)
— — 200
3 C_100
I = 100 L{f) =
— 10000 -
F— — 50
o — o E
= 5000 s E
o ull £ E
o - F =
g s SE
L0 < [ - —
« s | Q £
£ 5 L E
(o} R L = [
s | 5 E s E
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For overland flow, concrete or asphalt surfacei multiply Tc by 0.4.

For concrete channels, multiply Tc by 0.2.

Figure 8.03a Time of concentration of small drainage basins.
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For concrete channels, multiply Tc by 0.2.

Figure 8.03a Time of concentration of small drainage basins.
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Table 8.07a

Pipe Flow Chart for Design of Corrugated Metal Outlet Conduit
(Q in cubic ft/sec)

For Corrugated Metal Pipe Inlet K, +

n = 0.025. Note correction factors for other pipe lengths.

= 1.0 and 70 feet of Corrugated Metal Pipe Conduit

8.07.6

H & 12" 15" 18" 21 24" 30" 36" YL
2 2.84 4.92 7.73 11.30 15.60 26.60 40.77 58.12
3 3.48 6.03 9.47 13.84 19.10 32.58 49.93 71.19
4 4.02 6.96 10.94 15.98 22.06 37.62 57.66 82.20
5 4.49 7.78 12.23 17.87 24.66 42.06 64.46 91.90
6 4.92 8.52 13.40 19.57 27.01 46.07 70.60 100.65

5.32 9.21 i‘;’ 21.14 29.19 49.77 76.28 108.75
5.68 o84 | 15.47 22.60 31.19 53.19 81.53 116.23
9 6.03 10.44 16.41 23.97 33.09 56.43 86.49 123.30
10 6.36 11.00 17.30 25.26 34.88 59.48 91.16 129.96
1 6.67 11.54 18.14 26.50 36.59 62.39 95.63 136.33
12 6.96 12.05 18.95 27.68 38.21 65.16 99.87 142.37
13 7.25 12.55 19.72 28.81 39.77 67.83 | 103.96 148.21
14 7.52 13.02 20.47 29.90 41.27 70.39 | 107.88 153.80
15 7.78 13.48 21.19 30.95 42.72 | 72.85 111.66 159.18
16 8.04 13.92 21.88 31.96 44.12 | 75.24 115.32 164.40
17 8.29 14.35 22.55 32.94 45.48 77.55 118.87 169.46
18 8.53 14.77 23.21 | 33.80 46.80 79.81 122.33 174.39
19 8.76 15.17 23.84 34.83 48.08 81.99 125.67 179.15
20 8.99 15.56 24.46 35.73 49.33 84,12 128.93 183.80
21 9.21 15.95 25.07 36.62 50.55 86.21 132.13 188.36
22 9.43 16.32 25.65 37.47 51.73 88.22 135.21 192.76
23 9.64 16.69 26.23 38.32 52.90 90.21 138.27 197.12
24 9.85 17.05 26.80 39.14 54.04 92.15 141.24 201.35
25 10.05 17.40 27.35 39.95 55.15 94.05 144.15 205.50
L Correction Factors For Other Pipe Lengths
40 1.23 1.22 1.20 1.19 1.16 1.14 1.13 1.11
50 1.14 1.13 1.12 1.11 1.10 1.09 1.08 1.07
60 1.07 1.06 1.06 1.05 1.05 1.04 1.04 1.03
70 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
80 0.95 0.95 0.95 0.96 0.96 0.96 0.97 0.97
90 0.90 0.91 0.91 0.92 0.92 0.93 0.94 0.94
CTo6D 0.86 0.87 0.89 0.89 0.90 0.91 0.92
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Pipe Drop Inlet Spillway Design:

Inlet Proportions

Pipe
Conduit
(D)-ino

8-12

< 18 >
’ 1

2l
30
36
L2
L8

For a given Q and H, refer to Figure 6-25 or 6-26
for conduit size., Then determine the riser diam-
eter (d) from the Inlet Proportions table on this
figure, Next, refer to the above curves, using the
conduit capacity and riser diameter and find the
head (h) required above the crest of the riser.

The height of the riser should not be less than

SD - h, except as noted in the above sketch.

Example -~ Given: CMP; Q = 20 cfs; H = 14 ft., h max.
1.0 ft.; L = 70 ft. From Figure 6-25 find conduit size
(D) = 18 inches. From Inlet Proportions table, riser

size = 30 inches. Head (h ired = - =
5 30g1ns foot: ad (h) required for Q = 20 and d

Figure 6-27 Chart for determlnlng inlet proportions

and required head over inlet,

A-106




Appendices

" Table 8.07d

Design Table for Vegetated Spiliways Excavated in Very Erodible Soils

(side slopes-3 horizontal:1 vertical)

Discharge Slope Range Bottom Stage
Q Minimum Maximum Width
CFS Percent Percent Feet ' Feet
10 3.5 4.7 8 .68 i
3.4 4.4 12 .69
15 3.4 5.9 16 .80
3.3 3.3 12 .80
20 3.3 4.1 16 .70 )
3.5 5.3 20 . .62
3.3 3.3 16 .79
25 3.3 4.0 20 .70
3.5 4.9 24 .84
~3.3 3.3 20 .78
o0 3.3 4.0 24 .71
koot 3.4 4.7 28 . .85
3.4 5.5 32 .81
3.2 3.2 24 <77
as 3.3 3.9 28 <71
3.5 4.6 32 .86
3.5 5.2 36 .82
3.3 3.3 28 .76
‘ 3.4 3.8 32 .71
40 3.4 4.4 36 .87 o
3.4 5.0 40 - .64
3.3 3.3 32 .76
3.4 3.8 36 .71
45
3.4 4.3 40 .87
3.4 4.8 44 .64
3.3 3.3 36 «75
S50 3.3 3.8 40 <71
3.3 4.3 44 .88
3.2 3.2 44 .75
8o 3.2 3.7 48 .72 .
70 3.3 3.3 52 «75
80 3.1 3.1 56 .78
_ Example of Use
Given: Discharge, Q. =38 c.f.s. Spillway slope, Exit section
(from profile) = 4%.
Find: Bottom Width and Stage in Reservoir.
Procedure: Entertable from left at 40 c.f.s. Note that spillway slope
(4.0%) falls within slope ranges corresponding to
bottom widths of 36 and 40 ft. Use wider bottom width,
40 ft, to minimize velocity. Stage in Reservoir will be
0.64 ft. ,
Note: Computations based on: Roughness coefficient, n = .040

Maximum velocity = 3.50 ft per sec.

B IR S S PN
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PIPE FLOW CAPACITY (cfs
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Pipe Drop Inlet Spillway Design:

I;]i';:' Propo;‘ib;gns For a given Q and H, refer to 1_?igure_ 6-?5 or_‘:-?_s
Conduit | Riser for conduit size. Then determu.ne the riser ¢lam-
(D)-in. | (d)-in. eter (d) from the Inlet Proportions table on s
3-12 18 ~ figure. Next, refer to the .?borve curves,‘usr_"g the
15 21 conduit capacity and riser diameter and f:?d The
18 2l head (h) required above the crest of the :1s.a:.
21 3‘0 The height of the riser should not be less tZzz
glé) @ SD - h, except as noted in the above sket:h.
36 L8 Example - Given: CMP; Q = 20 cfs; H = 14 fr., = nax,
12 Sl 1.0 ft.; L = 70 ft. From Figure 6-25 finf condur gize
L8 60 (D) = 18 inches. From Inlet Proportions :tzbl:z, —iger

size = 30 inches. Head (k) required for 7 = X z=d 4 =

30 1is 0.85 foot.

and required hez< over inlet,

A-1.6
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PIPE FLOW CHART (Full flow assumed)

For Corrugated Metal Pipe Inlet K, + = 1.0 and 70 feet of Corxugated Metal Pipe Conduit
n = 0.025. Note correction factors for other pipe lengths.
ia.
H 12* 15" 18" 21" 30" 36" 42"
2 2.84 4.92 7.73 11.30 15.60 26.60 40.77 58.12
@ 3.48 6.03 9.47 13.84 32.58 49.93 71.19
4/ 4.02 6.96 10.94 15.98 22.06 37.62 ’ 57‘4._6_6_ 82,20
5 4.49 7.78 12.23 17.87 24.66 42.06 64.46 91.90
6 4.92 8.52 13.40 ) ._19'57- 27.01 46 .07 70.60 100.65
7 5.32 9.21 14.47;? 21.14 29.19 49,77 76.28 108.75
8 5.68 9.84 15.47 22.60 31.19 53.19 81.53 116.23
9 6.03 10.44 16.41 23.97 33.09 56.43 86.49 123.30
10 6.36 11.00 17.30 25.26 34.88 59.48 91.16 129.96
11 6.67 11.54 18.14 26.50 36.59 62.39 95.63 136.33
12 6.96 12.05 18.95 27.68 38.21 65.16 99.87 142.37
i3 7.25 12.55 19.72 28.81 39.77 67.83 103.96 148.21
14 7.52 13.02 20.47 29.90 41.27 70.39 107.88 153.80
15 7.78 13.48 21.19 30.95 42.72 72.85 111.66 159.18
16 8.04 13.92 21.88 31.96 44.12 75.24 115,32 164.40
17 8.29 14.35 22.55 32.94 45.48 77.55 118.87 169.46
18 8.53 14.77 23.21 33.90 46 .80 ) 79.81 122.33 174.39
19 8.76 15.17 23.84 34.83 48.08 81.99 125.67 179.15
20 8.99 15.56 24.46 35.73 49.33 84.12 128.93 183.80
21 9.21 15.95 25.07 36.62° 50.55 |/ 86.21 132.13 188.36
22 9.43 16.32 . 25.65 37.47 | S51.73 88.22 135.21 192.76
23 9.64 16.69 26.23 3s8.32 | S52.90 90.21 138.27 197.12
24 9.85 17.05 26.80 39.14 54.04 92.15 141.24 201.35
25 10.05 17.40 27.35 39,95 55.15 94.05 144.15 205.50
L Correction Factors For Other Pipe Lengths
40 1.23 1.22 1.20 1.19 1.16. 1.14 1.13 1.11
50 1.14 1.13 1.12 1.11 1.10 1.09 1.08 1.07
60 1.07 1.06 1.06 1.05 1.05 1.04 1.04 1.03
70 1.00 1.00 1.00 1.00 - 1.00 1.00 1.00 1.00
80 0.95 0.95 0.95 0.96 0.96 0.96 0.97 0.97
90 0.90 0.91 0.91 0.92 0.92 0.93 0.94 0.94
100 0.86 0.87 0.88 0.89 0.89 0.90 0.91 0.92

Figure 6-25

Pipe flow chart for corrugated
metal pipe drop inlet spillway -

A-1,4
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l 4. HYDRAULICS HYDRAULICS OF CULVERTS 161
satifilhctory for the full 100-year :
adWlter is too high, a larger size )
jaximum permissible headwater.
olloges. —180 - 10,000
o s ~ 6,000 LOSS COEFFICIENT Ke (1)
forfilklet control enter Fig. 4-22, i " o000 FOR VARIOUS ENTRANCE (2
er depth in outlet control. If the - 156 L 5'000 TYPES 6 )
trol, the culvert is assumed to be - 144 [ 4000 Hw e eneance [ oo [s e
cS. - 132 - 3,000 ° Tvee i — 6 !
. 2 - 5. [ o
orlllhe flow charts. For other 120 o E 4 000 i Praiioteonet-ull IR S 5. v ARl
sth, L/, calculated by the formula : 5 E 2 slope [ - 4 ¥ :
08 & F { ced to conformtoslope | 0.7 T [ 3] i
B T S e 0 O S :
+ [oe H - 1,000 i - 3. E
R ve... (14 L & - s00 To use scale (2)or (3) project i i - 3. :
I L — 500 Dan.%leu,ovfcva'r:::s o | [ : "
400 illustrated. A  , 1
- 72 - A [~ “ - 2. &
W1 300 ST | !
PR d £ @ E 200 3 8 2 L :
ile S : = P ST
1l sa = 5 ! F \:%
s, agjust the result for the Man- <] G E 0o £ 1 ! ;
, Spre——_ B = O |
ntrance condition desired. S 5 oo T —fMmme o~ = Lo : ~
156. 5|42 8 oo — Sl Lok
T - 40 - o |- - 1.0
headwater exceeds the allowable, 3 L a0 \(? sF¥ F= 1
cceptable headwater depth. e : R st ! |
idered for corrugated steel Ol-sa - R bt Sle Le ’ ’
Table 4-10. A smaller size ! 4 o Hw  uw t 3 R | .
ctory. - _ 3 p o) 10 . 40, . : -
id It may be economical to > - S S DY k2 L2}
difference results. Check S - 8 o .
2 ol : ’
- S S BERe |
ning’s 7 for Structural Plate Pipe e Y -4 SR B e
surdiients reported in Table 4-11 R . -3 | ¢
andil}25 together with the corre- 5 fte : - |
data was not a part of the Fed- @ - 2
published in 1963. - - -
B - : — .5
1.0 )
HEADWATER DEPTH FOR
- 12 - CORRUGATED STEEL PIPE CULVERTS

1 1{fl-year flood discharge. Ob- ' WITH INLET CONTROL

portance which do not war-
esign discharges for less critical
veajllioods. This is a matter of 3§

this chapter. But, whatever -
dis®flarge, the rationale presented . )
be balanced by requiring no static Bt L e e EWID 1o & masimam of 1.5 Bnd brefacably to ne mre
od 'chargc than the design dis- 4 than 1.0, "
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Appendix A.—TABLES

Table 1.—Manning roughness coefficients, n

100

Manning’s
1. Closed conduits: # range !
A. Concrets pipe. 0.011-0.013
?ted -metal pipe or pipe-arch:
}i-h. eomxntlon (riveted pipe): ?
" a. Phtn or full 0.024
b. Paved lnvm (range values are for 23 and 50 percent
of circumference paved):
(1) Flow full depth 0.021-0.018
Flow 0.8 dmth 0.021-0.016
3) Flow 0.6 dep 0.019-0.013
2. 6 by 2-in. cormp&n (fleld bolted) . ocucomceaeeaee 0.03
C. Vitrified clay pipe 0.012-0.014
D. Cast-iron pipe, ted 0.013
E. Steel pipe. 0.000-0. 011
F. Brick 0.014-0.017
Q. Monolithic concrete,
1. Wood forms, rough 0.015-0.017
2. Wood forms, smooth 0.012-0.014
3. Steel forms. 0.013-0.013
H. Cemented rubble masonry walls:
1. Concrete floor and top. 0.017-0.022
2. Natural floor. 0.019-0.025
I Laminsted trested wood 0.015-0.017
. Vitrified clay liner plates. 0.015
. tined ¢ (stnlxht alinement): ¢
A. Conerete, with surfaces as indicated:
. Formed, no 0.013-0.017
2. Trowel] finjsh. 0.012-0.014
3. Float finish. 0.013-0.015
4. Float finish, some gravel on bottom. .. ooceceemeeeae 0.015-0.017. .
5. Gunite, ‘ood 0.016-0.019
6. Onnlu, 0.018-0.
B. Coacrets, bottom noot ﬂnbhed, sides as indfcated: :
1. Dressed ston 0.015-0.017
2. Random stom In morm 0.017-0.020
3.C rubble Y 0. 020-0. 025
4. Cement rubble Y, P} d 0.016-0. 020
3. Dry rubble (riprap) >, 0.020-0. 030
C. Gravel bottom, sides as indicated:
1. Formed concrete. 0.017-0.020
2. Random stone in mortar 0. 020-0. 023
3 Dry rubble (riprap) 0.023-0.033
D. Brick. 0.014-0.017
E. halt: .
l mooth. 0.013
ough. 0.016
Wood. phn 0.011-0.013
a. Concreco- exenvnted rock:
1. 0.017-0. 020
2. Irreguhr ct 0.022-0. 027
118 Opcl n channels, escavated ¢ (straight alinement,’ natural
A. Earth, uniform section
1. Clean, recently d 0.016-0.018
2. Clean, after h ©0.018-0. 020
3 W ith short grass, few weeds .- 0.022-0.027
In gravelly soil, uniform section, clean.... ... .. ... 0.022-0.025
B. Eanh fairly uniform section:
. No ‘vegetation , 022-0. 025
2. Grass, some weeds. . . 025-0. 030
3. Dense weeds or u}mmc plants in deep channels_.____ 0.030-0.035
4. Slden clean, gravel bott - . 025-0. 030
5. Sides clean, cobble bottom. . . ...l . 030-0. 040
C. Dragline excavated or dredged:
1. Novegetation. .....ccueoiiemnrrmnmanncccaccaacanenan 0. 028-0.033
D. 2 nght brush on banks. . ... .- 0.035-0.050
I Based on design section. ... ... 0.035
2. Based on actual mean section:
a. Smooth and uniform __ ... 0.035-0. 040
b. J and irregular._ .. o...._c...._. 0.040-0. 045
0.084.12)
m, ons . 0. 05-0. 03
3. Clun bottom, brush on sides, 0.07-0.11
4. Dense brush, highstage ____ .. __.. . .__._.... 0.10-0. 14

Footnotes to table 1 appear at the top of page 101.

FHA PR ge- 119249

Hl(hnyehnndlald with mainiained vegetation $7
(values lor velocities of 2and 8 £.p.8.):

shown are
mmwupwovm&g .

‘s’. Mo &ﬂnehu
2. Good stand, any grass:

s. Length about 12 fuches.

b. Length about 24 inches.
D

s al

b. h about 24 inch

VL Natursl stream channels:*
A. Mlnouuums'(mmeowldthnnoodmmthm 100

merged at b
a. Bottom of gravel, eobbles. and few boulders.......
b. Bottom of cobbles, with large boulders
(adjacent to to natural streams):

vy weeds, scattered brush
ght bms.h and trees: 1¢
Winter.

fedium to dense brash: 19
Winter.
. SUMMeT . oo cceccevnmnmamracrsecmcomscmmmeanns
nse willows, summer, not bent over by current.. ..
Cleared land with tree stumps, 100-150 per acre:

a. NoSprouts. oo rmmmmeccccccneaaeen
b. With heavy growth of sprouts.
8. Heavy stand of timber, a fow down trees, |

growth:
a. Flood depth below h- h,

b. Flood depth hes. et
C. Maljor streams (surface width at flood stage more than
100 £t.): Roughness coefficient {s usually less than for
minor streams of similar description on sccount of less
v effective resistance offered by irregular banks or vege-
tation on banks. Values of n may be somewhat re-
duced. Follow recommendation in publication cited *
if possible. The value of » for larger streams of most
regular section, with no boulders or brush, may bein the
range of.
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SOLUTION OF MANNING'S EGN. FOR FRISMATIC CHANNELS
FagshallE CONSULTANTS. FPoAs . RALEIGH. NGO,

JO CO LANDFILL
He-17-1921

CHANNEL NUMBER: 7 BEFORE GRASS
LEFT SIDESLOFE= 2 11

RIGHT SIDESLOFE= 2 11

BOTTOM WIDTH= 12 FT

FRICTION FACTOR N= .02

% LONG. SLOFE= 2,12

TRIAL DEFTH= .4 FT

WETTED AREA IS S.iz0001l S
WETTEDL FERIMETER IS 13.73386
HYI». RALIUS IS . F
FLOw VELOCITY IS

FLOW RATE IS 23.

JO SO LANDFILL
He-17-19%1

CHANNEL NUMBER:7 TEMP LINING

LEFT SIDESLOFRE= 2 :1

RIGHT SIDESLORPE= 2 51

BOTTOM WIDTH= 12 FT

FRICTION FACTOR N= .033 o

Y% LONG. SLOPE=s 2.12 ’ : : ' oy
TRIAL DEFTH= .54 FT o NS S R

WETTED AREA IS 7.063201 §F L g NS 1 s S
WETTED FPERIMETER IS 14.41495 FT T's(@dv) <.54)( 02!2) o
HYD. RADIUS IS .4899912 F ' - R
FLOW VELOCITY IS 4.075039 FPS = .7 < .47 V. ok
FLOW RATE IS 28, 78282 COFS T

Jo GO LANDFILL
ne-17-1521

CHANNEL NUMEER:7 AFTER GRASS
LEFT SIDESLOFE= 2 :1

RIGHT SIDESLOFE= 2 :1

BOTTOM WIDTH= 12 FT
FRICTION FACTOR N= .12

% LONG. SLOFE= 2,12

TRIAL DEFTH= 1.1%5 FT

WETTEL AREA IS 16.445 &F
WETTEL FERIMETER IS 17.1429%& FT

HYD. RADIUS 15 (9592861 FT |

FLOW VELOCITY IS 1.753763 FPs <& 4.0 S ok
FLOW RATE IS 28.24064 CFS
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TABLE 1 - ENTRANCE LOSS COEFFICIENTS
Outlet Control, Full or Partly Full

Entrance head loss Hy, = kg !E
2g

Type of Structure and Design of Entrance Coefficient kg

Pipe, Concrete

\

Projecting from fill, socket end (groove—end) . o

Projecting from fill, sq. cut end . . . . 0 o 0,5
Headwall or headwall and wingwalls :
Socket end of pipe (groove-end) . . . o - - 0.2
Sqmre"edge e 9 o 9 o ¢ @ 9 e & e e o s o ¢ o 0.5
Rounded (radfus = 1/12D) + « « o o « o = ¢ ¢ - 0,2
Mitered to conform to fill slope =« « « « « « - - o 0.7
*End-Section conforming to gill S1OPE « o o o ¢ o v 0.5
Beveled edges, 33.7° or 45 bevels . . . ¢ « - « « 0.2
Side-or slope-tapered inlet . « o « ¢ ¢ ¢ ¢ o o ¢ o 0.2
Pipe, or Pipe-Arch, Corrugated Metal
Projecting from fill (no headwall) . . . - . « < » 0.9
Headwall or headwall and wingwalls square-edge . . 0.5
Mitered to conform to fill slope, paved or unpaved :
slope L] * - . L * L * L ] - lQ L] A d . . L4 A4 L] L] * L] * 0'7
*End-Section conforming to £ill slope .« . « « ¢ « 0.5
Beveled edges, 33.7° or 45° bevels . o o o ¢ o o » 0.2
0.2

Side-or slope-tapered inlet . « + < o < o o o ¢ o

Box, Reinforced Concrete

Headwall parallel to embankment (no wingwalls) .
Square-edged on 3 edges . « ¢ o o o o o o oo 0.5
Rounded on 3 edges to radius of 1/12 bvarrel

dimension, or beveled edges on 3 sides . . . 0.2
Wingwalls at 30° to 75° to barrel
Square-edged &t CrOWn . o o « « o « o < ¢ o ¢ o,k
Crown edge rounded to radius of 1/12 barrel '
dimension, or beveled top edge . . . . . . 0.2
Wingwall at 10° to 25° to barrel
Square-edged &t Crown . . . « o s o ¢ e o v o 0.5
Wingwalls porallel (extension of sides)
Square-edged &t crown . . . . . o o s e o 00 0.7
Side-or slope-tapered inlet . + « « - - - - - o . - 0.2
*Note: "End Section conforming to fill slope,” made of either metal

or concrete, are the sections commonly available from manufacturers.
From limited hydraulic tests they are equivalent in operation to

a headwall in both inlet and outlet control. Some end sections,
incorporating a closed taper in their design have a superior
hydraulic performance. These latter sections can be designed

using the information given for the beveled inlet,

74




FLOW IN CUBIC FEET PER SECOND

FIGURE 10

FLOW FOR CIRCULAR PIPE FLOWING FULL

BASED ON MANNING'S EQUATION n=-0.012
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State of North Carolina .
Na%ﬁré}f%csources
2)

Department of Environment, Health, a;\u;‘(';

Raleigh Regional O
James G. Martin, Governor HH 1 = 4

William W. Cobey, Jr., Secretary | Y=Y (RS

Edmond John Maguire
Regional Manager

DIVISION OF LAND RESOUREES
July 12, 1991 -

County of Johnston

PO Box 1049

Smithfield, NC 27577

ATTN: Norman Denning, Chairman
Board of County Commissioners

RE: Letter of Approval
Project Name: Vertical Landfill Expansion
Locatien: Johnston County
Submitted by: Division of Solid Waste Management
Date Received: 6-28-91
Date Processing Initiated: 6-28-91
New Submittal ( ) Revised (X)

Dear Mr. Denning:

This office has reviewed the subject Erosion and Sedimentation Control
Plan. We find the plan to be acceptable and hereby issue this letter of
approval. If any modifications, performance reservations, or recommendations
are applicable, a list is enclosed and is incorporated as a part of this
letter of approval. If any modifications are not incorporated into the plan
and implemented in the field, the site will be in violation of the
Sedimentation Pollution Control Act of 1973 (NCGS 113A-61.1).

Please be advised that Title 15A, North Carolina Administrative Code,
4B.0018(a) requires that a copy of the approved plan be on file at the job
site. Also, please consider this letter as notice in accordance with the
requirements of North Carolina General Statute (hereinafter NCGS) 113A-61.1
concerning our right to perform periodic inspections to ensure compliance with
thé approved plan.

North Carolina's sedimentation pollution control program is performance
oriented, requiring protection of the natural resources and adjoining
properties. If at any time during this project it is determined that the
Erosion and Sedimentation Control Plan is inadequate to meet the requirements
of the Sedimentation Pollution Control Act of 1973 (NCGS 113A-51 through 66),
this office may require revisions in the plan and its implementation to ensure
compliance with the Act. :

3800 Barrett Drive, Suite 101 ® Raleigh, N.C. 27609
Telephone (919) 733-2314 ® FAX Number (919) 733-7072

An Equal Opportunity Affirmative Action Employer




Mr. Denning

. July 12, 1991
page 2

Please note that this approval is based in part on the accuracy of the
information provided concerning financial responsibility. You are requested
to file an amended Financial Responsibility Form if any changes become
necessary. In addition, it would be helpful if you would notify this office
of the proposed starting date for the activity at the subject site.

Your cooperation is appreciated and we look forward to working with you
on this project. If there are any questions, please do not hesitate to
contact this office.

Singerely,

d Quality Section

Raleigh Regional Office

‘I’ JLH/ga

cc: Suzanne Molloy
McKim & Creed




PLAN REVIEW COMMENTS

Project Name: Vertical Landfill Expansion

Date Received: 6-28-91

Date Processing Initiated: 6-28-91

Location: Johnston County Reviewed By: JLH

New Submittal ( ) Revised (X) Approved (X) Disapproved ( )

Reasons for Disapproval ( ) Modifications (X) Performance Reservations ( )

1. Based on the submitted data, at least 2.7 cubic feet of concrete must be
added to the anti-flotation block at basin #7 before it is put into
service. This is because the buoyant weight (87.6 pcf) of the concrete
must be considered. The other basins appear to be adequate with respect
to this issue.

2. Based on the anticipated outlet velocities, the outlet aprons for slope
drains 1-3 must be constructed with Class B stone, at least 22" deep.

3. Where fill is placed around the entrance to the slope drains, it must
have a top elevation at least 1' above the top of the pipe to ensure that
adequate freeboard is generally provided. For slope drain #4, the top of
the fill must extend sufficient to provide for the 3.3' required
headwater.

4, The silt fence proposed below basin 6 must be replaced with a stone check
dam in the receiving channel.

5. The check dam at the existing 30" RCP below basin 8 must be constructed
in accordance with the enclosed detail.

General Recommendations and/or Comments:

This site was inspected on 7-10-91, and it was discovered that the ridge
beyond (north of) basin 7 and the channel below basin 7 have been
disturbed to accommodate borrow activities. A revised plan must be
provided to address this area. It must include close out of the
unauthorized borrow activity and incorporation of the affected area into
this plan. It must also include a stone check dam at the ditch outlet
below basin 7 as well as a properly designed permanent outlet channel
through this area.

This revised plan as well as revised record drawings addressing the above
modifications must be received in this office by July 30, 1991.
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State of North Carolina
Department of Environment, Health, and Natural Resources
512 North Salisbury Street @ Raleigh, North Carolina 27611

James G. Martin, Governor DIVISION OF LAND RESOURCES William W. Cobey, Jr., Secretary
County of Durham AL%%
PO Box 1049 J(/( 2
Smithfield, NC 27577 0<? =
ATTN: Norman Denning, Chairman 4%@

Board of County Commissioners

\ o /
RE: Letter of Receipt for Revised‘>1ag 7
Project Name: Vertical Landfill Expansion
Location: Johnston County
Submitted by: Div. of Solid Waste Management
Date Received: 6-28-91
Date Processing Initiated: 6-28-91

Dear Mr. Denning:

This office has received a Revised Erosion and Sedimentation Control Plan
for the subject project in accordance with the Sedimentation Pollution Control
Act of 1973.

Please be advised that this Act requires that the approving authority
must approve or disapprove a revised plan within 15 days of receipt of a
complete application (Date Processing Initiated). Failure of the approving
authority to approve or disapprove the submitted plan within the 15 day period
will be deemed approval of the plan.

Pending approval, commencement or continuation of any land-disturbing
activity associated with this project is subject to the conditions of our
previous correspondence.

We will complete our review of the proposed plan as soon as possible and
will notify you concerning approval or disapproval. If you have any questions
or need additional information please do not hesitate to contact this office.
Your cooperation in this matter is appreciated.

Sincerely,

Land Quality Section
cc: Suzanne Malloy
McKim & Creed

JLH
PO. Box 27687, Raleigh, North Carolina 27611-7687 Telephone 9197334984

An Equat Opportunity Affirmative Action Employer




‘ State of North Carolina
Department of Environment, Health, and Natural Resources
Division of Solid Waste Management
P.O. Box 27687 - Raleigh, North Carolina 27611-7687

James G. Martin, Governor William L. Meyer
William W. Cobey, Jr., Secretary June 25, 1991 _ Director

Mr. John Holley

Raleigh Regional Office

Land Quality Section

3800 Barrett Drive

P. O. Box 27687

Raleigh, North Carolina 27611

RE: Soil Erosion and Sedimentation Control Plan, Johnston County
Landfill, Amendment to Permit No. 55-01

Dear Mr. Holley:

Please review the enclosed construction plans for the referenced
‘ fa0111ty to determine if the proposed land disturbing activities are
in compliance with NCAC Title 15 Chapter 4.

All comments from your review will be incorporated into the
conditions of the solld waste permit.

If there are any questions, please call me at (919)733-0692.
Sincerely,
Suzanne Molloy
Environmental Engineer
Solid Waste Section

ENCLOSURE

cc: McKim & Creed

Fred Wood

Terry Dover
Haywood Phthisic

An Equal Opportunity Affirmative Action Employer




ENGINEERS
PLANNERS

SURVEYORS

5580 CENTERVIEW DRIVE, SUITE 100
RALEIGH, NC 27606

949/233-8091

‘ 919/233-8031

June 20, 1991

Ms. Suzanne Molloy

Environmental Engineer

Solid Waste Section

Division of Solid Waste Management
P. O. Box 27687

Raleigh, North Carolina 27611-7687

RE: Amendment To Permit No. 55-01, Vertical Expansion of
Johnston County Landfill, North Carolina

Dear Ms. Molloy:

On behalf of Johnston County, we are submitting herewith four (4)
copies of plans and applicable calculations for an amendment to Permit
No. 55-01 for the Johnston County Landfill. As we have discussed
previously with you, the proposed amendment is for deletion of the
proposed fill area between phases 3 and 4 of the original landfill plan.
We trust you will find the proposed revisions in order and approvable.

Please note that we have modified the sedimentation and soil ercsion
control facilities in accordance with the change in scope.

The drawings now accurately show the location of all monitoring wells.
All wells are in place and complete with the exception of wells no. 1 and
10 which have been installed but are in the process of being developed.
Well logs have been submitted on all wells except nos. 1 and 10. Logs
on these units will be forwarded within the next few days.




Ms. Suzanne Molloy
June 20, 1991
Page Two

We trust you will find this submittal complete. Please do not hesitate to
call me or Mr. Jerry Hodge if you have any questions, or require any
additional information.

Very truly yours,
McKIM & CREED ENGINEERS, P.A.

ity G (S

Timothy H. Broome, P.E.
Senior Project Manager

TGB/nh

CC: Mr. Haywood Phthisic
Mr. Richard Self
Mr. John Holly

P.S. We have conferred with Mr. John Holly of the Land Quality
Division and Mr. Holly has advised that no further permit fee or
responsibility form are required for these revisions.

& VKIMSCREED
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