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1.0 Introduction

1.1 Purpose and Scope

This Run-On and Run-Off Control System Plan (Plan) was prepared by TRC Environmental
Corporation (TRC) on behalf of Dairyland Power Cooperative (DPC) for the Alma Offsite Disposal
Facility, Phase IV Landfill (Landfill) where coal combustion residuals (CCR) are disposed. The
approximately 32.1 acre Landfill is located in Sections 18 and 19, T21N, R12W, Town of
Belvidere, Buffalo County, Wisconsin.

This Plan meets the run-on and run-off control system requirements of the United States
Environmental Protection Agency’s (USEPA) CCR Rule (Title 40 Code of Federal Regulations
(CFR) parts 257 Subpart D — “Standards for the Disposal of Coal Combustion Residuals in
Landfills and Surface Impoundments”). This text and its accompanying appendices and plan
sheets present the plans and specifications of the run-off and run-on control systems of the
Landfill. The plan sheets and the text, with its appendices, complement each other and should
be reviewed and used as one document.
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2.0 Engineering Design Concepts for Controlling Run-On and
Run-Off

2.1 General

The Landfill design has been developed to provide environmentally sound CCR disposal. The
storm water run-on and run-off control systems for the Landfill have been designed and meet the
requirements of 40 CFR 257.81.

The supporting calculations for the run-on and run-off design are referenced throughout the text
and are included in the appendices. Details and drawings illustrating design layout and
specifications are referenced as applicable and presented on the plan sheets and figures. The
majority of the calculations provided in the appendices were prepared during the initial permitting
of the Phase IV Disposal Area and included in the October 2000 Plan of Operation (POO) in
accordance with Wisconsin Administrative Code, Chapters 500 through 520, and conversations
with the Wisconsin Department of Natural Resources (WDNR). Plan sheets included in
Appendix C are the relevant plan sheets from the October 2000 POO drawing plan set. For the
purposes of this Plan, the terms surface water and storm water have been used interchangeably
and reflect precipitation routed over land or temporarily stored to manage run-on and run-off. No
streams, wetlands, or bodies of water are located in areas that would impact run-on and run-off
at the Landfill.

2.2 Run-On Control System
2.2.1 General

The run-on control system for the Landfill consists of perimeter berms, diversion berms,
downslope flumes, ditching, sedimentation basins, and culverts, designed and constructed to
control surface water during both the operational and post-closure periods of the Landfill. The
design of the surface water controls have been performed for the operational periods when the
combination of surface conditions and contributing acreage would result in the greatest run-off
volume, and for the post-closure period. Given the location of the site, the surface water
management system was designed utilizing the 100-year, 24-hour storm event at the time of the
design, which exceeds the current 25-year, 24-hour storm event required by 40 CFR 257.81(a)(1).
Calculations for the surface water run-on control designs are included in Appendix A.

The surface water control system design has been performed to meet the following requirements:

¢ Run-off curve numbers (RCNs) used in the analysis provide a conservative analysis of the
potential land uses of the upland areas. Upland areas within the watershed primarily
include wooded areas and agricultural lands. The wooded areas are located on the
steeper-sloped areas of the valley and are unlikely to be affected by future land uses.
High RCNs for the agricultural lands were selected to represent a conservative fallow
condition with exposed bare soil. The RCNs selected for these areas were 86.

e Surface water run-on controls have been designed to divert off-site surface water away
from the active fill areas. On-site surface water is routed to sedimentation basins, except
surface water in contact with active fill areas, which is treated as leachate.
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2.2.2 Control of Surrounding Run-On

Surface water from areas west, north, and east of the Landfill currently drain to existing drainage
channels that have formed in the valleys near the Landfill. These drainage channels converge at
the location of the Landfill, are conveyed around the Landfill by perimeter diversion ditches, and
continue to the south in a single drainage ditch. The main drainage ditch then routes the water
to the south for approximately 1.5 miles before discharging into the Mississippi River (see Plan
Sheet 5 in Appendix C).

Diversion ditches are designed to route off-site surface water around the Landfill in a controlled
manner. These ditches are constructed in phases as the Landfill is developed.

During previous construction events, the perimeter drainage ditch along the eastern, western, and
northern sides of the Landfill were constructed to route storm water from the east, west, and north
around the Landfill. Cells 1, 2, and 3 of the Landfill have been constructed (see Plan Sheet 9 in
Appendix C). A temporary drainage ditch/diversion berm was constructed on the northwestern
side of the Landfill to route surface water from areas northwest of the Landfill around the Landfill.
During Cell 4, Module B development, the remaining surface water controls will be completed
(see Plan Sheets 11 and 12 in Appendix C).

Temporary and permanent ditching and diversion berms were designed and constructed to
manage the peak flows associated with the 100-year, 24-hour storm event.

2.2.3 Diversion Berms

Diversion berms are designed along the final cover system to collect and transfer surface water
to the receiving downslope flume or sedimentation basin (see Detail 2 on Plan Sheet 19 in
Appendix C). These diversion berms concentrate and control flow, and discharge the non-contact
surface water (water that has not come into contact with the CCR) from the Landfill away from
the final cover. The swales created by the diversion berms are designed at 2 percent typical
slopes along the flow lines. The locations of the surface water diversion berms are shown on
Plan Sheet 12 in Appendix C.

Drainage areas for the Landfill are defined by the proposed surface water diversion berms at the
site. Run-off computations were performed for the site with the proposed diversion berms in-
place and are contained in Appendix A. Figure K-2 in Appendix A shows the post-closure
drainage areas for the Landfill.

2.2.4 Downslope Flumes

Downslope flumes are included in the design to collect and transfer surface water from the
diversion berms on the final cover to the sedimentation basins. Plan Sheet 12 shows the location
of the downslope flumes. The downslope flumes have been designed as enclosed pipe flumes
to limit erosion and to control the flow as it crosses roads. Downslope flume calculations are
included in the culvert design subsection of Appendix A.
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2.2.5 Ditching

Surface water ditching has been designed to minimize velocities and depths of flow. Velocities
for the grass-lined ditching have been limited to 4 feet per second (fps). In areas where velocities
exceed 4 fps, permanent erosion matting, or grouted riprap are used to limit erosion and reduce
velocities. Ditch sizing calculations are contained in Appendix A. Designed ditch locations are
shown on Figure K-3 in Appendix A. The ditching to route surface water around the Landfill and
away from the active areas of the Landfill are designed at a minimum 2-foot depth as shown on
Detail 8 on Plan Sheet 23 in Appendix A. Ditch sizing calculations for operational and post-closure
conditions show that a minimum freeboard of 0.4 feet occurs as the worst case condition in the
ditches for the 100-year 24-hour storm event. Therefore, the calculations indicate that run-on to
the active areas of the Landfill should not occur for the 25-year 24-hour storm event as required
by 40 CFR 257.81(a)(1).

2.2.6 Sedimentation Basins

Two permanent sedimentation basins are designed to capture and treat non-contact run-off from
the Landfill final cover system. The locations of the permanent sedimentation basins are shown
on Plan Sheet 5 in Appendix C. The basins have been designed with a minimum surface area
that exceeds the surface area required to settle 0.015 mm particles. The sedimentation basins
are designed to accommodate the surface water run-off from a 100-year, 24-hour storm event.
The emergency spillways are designed to control the run-off from a storm greater than the
100-year, 24-hour storm event.

2.2.7 Culverts

Several culverts are designed to transport non-contact run-off from the Landfill final cover and
surrounding areas. The locations of the permanent culverts are shown on Plan Sheet 12 in
Appendix C. The culverts have been designed to allow the peak run-off associated with a
100-year, 24-hour storm to pass through it without creating surface water breaching (i.e., berm
overflow and run-on into active areas of the Landfill) or excessive backwater levels. Culvert sizing
was performed using design charts developed by the U.S. Department of Transportation Federal
Highway Administration. Culvert sizing calculations are provided in Appendix A.

2.2.8 Temporary Surface Water Controls

In addition to the permanent surface water management features discussed above, temporary
surface water controls are also implemented during operation of the Landfill to control surface
water from entering the active disposal area and to limit erosion of the final cover. These
temporary control features include diversion berms, downslope discharge structure, and culverts.
Temporary diversion berms will be constructed as needed along the transition from an active area
to an area that has reached final grade, or that has intermediate cover, in order to control surface
water from entering the active area. Temporary downslope discharge structures will be used to
route non-contact run-off from diversion berms (either temporary or permanent) to the perimeter
ditches.
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2.3 Run-Off Control System

2.3.1 General

The leachate collection and handling system in conjunction with cell delineation berms (see
detail 5 on Plan Sheet 17 in Appendix C) and perimeter berms comprise the control system for
preventing contact surface water run-off from the active portions of the Landfill. Contact surface
water is managed as leachate. The leachate collection system for the Landfill has been designed
to provide effective drainage, collection, and removal of leachate from the Landfill.

2.3.2 Leachate Collection System

The primary components of the leachate collection system consist of a drainage layer, leachate
collection and transfer piping, cleanouts, manholes, a storage tank, and a load-out facility. The
leachate collection system layout is shown on Plan Sheet 5 in Appendix C. The drainage layer is
placed over the geomembrane on the base and sidewalls. The drainage layer promotes the
efficient transmission of leachate to the leachate collection trenches and pipes. The drainage
layer is a minimum of 12 inches thick and has a minimum hydraulic conductivity of
1.0 x 102 centimeters per second (cm/s).

The leachate collection piping is placed in vee-shaped trenches and consists of 6-inch—diameter
perforated high density polyethylene (HDPE) pipe. Pipe bedding material is placed around the
perforated pipe and mounded as shown on Plan Sheet 17 in Appendix C.

Leachate collection pipes in each cell are placed parallel to each other in valleys over the
herringbone design across the base. These lines drain at a 4 to 6 percent slope to the leachate
removal and transfer system.

Temporary cell delineation berms are used along the cell boundaries to control surface water run-
off from exiting the active areas of the Landfill. Refer to Detail 5 on Plan Sheet 17 for further
details on the temporary cell delineation berm design.

2.3.3 Leachate Removal and Transfer System

The perforated leachate collection piping will transition to 6-inch—diameter nonperforated leachate
transfer piping within the Landfill just prior to where the transfer piping penetrates the liner system
at the southern toe-of-slope of each cell. The horizontal pipe penetration has been designed to
prevent leachate from leaving the Landfill liner system through the liner penetration.

Outside of the limits of CCR, concrete manholes provide a location for transfer piping to manifold
into a single perimeter transfer pipe around the southern end of the Landfill, and to provide a
location for cleanout access piping.

The combined transfer piping then extends to the leachate storage tank located near the ash
processing facility. Leachate collected in the tank is pumped into tanker trucks and transported
to a nearby wastewater treatment plan for treatment which complies with 40 CFR 257.81(b). Plan
Sheet 5 illustrates the location of the transfer piping, manholes, and the storage tank.
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2.3.4 Leachate Storage Capacity From a 25-Year 24-Hour Storm Event

The proposed phasing plans and existing conditions were reviewed to determine the worst-case
scenario for leachate generation. This worst-case scenario was used to show that run-off from
the active area of the Landfill would not occur from a 25-year 24-hour storm event. Calculations
contained in Appendix B show that there is approximately 14,700 cubic feet of leachate storage
capacity remaining in the leachate collection system after a 25-year 24-hour storm event.
Therefore, sufficient infrastructure is provided to prevent run-off from the active area of the Landfill
as required by 40 CFR 257.81(a)(2).

2.3.5 Conclusions

This Plan has demonstrated that the Landfill has a run-on control system and a run-off control
system sufficient to prevent flow onto or off of the active portion during a 24-hour 25-year storm
event. The Landfill is in compliance with the requirements of 40 CFR 257.81.

Dairyland Power Cooperative Final October 2016
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3.0 Construction of Run-on and Run-off Control System

3.1 Run-on Control Systems

As noted in Section 2.2, the run-on control system consists of perimeter berms, diversion berms,
downslope flumes, ditching, sedimentation basins, and culverts. Run-on controls have been
designed to divert off-site surface water away from the active fill areas. On-site water is routed to
sedimentation basins, except surface water in contact with active fill areas which is treated as
leachate.

As summarized in Section 2.2.2, the run-on features are constructed incrementally during both
the liner construction and final cover construction events. The previously constructed features
were constructed per the site specifications with construction oversight directed by a professional
engineer licensed in the State of Wisconsin. Documentation reports for construction events at
the Landfill were prepared, submitted to the WDNR, and approved by the WDNR.

Temporary systems are used at the limits of the construction event to assist in the run-on control
system until the remainder of the components are completed. The remainder of the run-on control
system components will be completed during development of Cell 4B and following its closure.
Specific schedules of exactly when features will be developed is not practicable, as the
development and closure of the Landfill is dependent on filling activities, which are highly variable.
Future construction will meet the previously approved design and specifications as noted in the
October 2000 Plan of Operation, and construction oversight will be directed by a professional
engineer licensed in the State of Wisconsin.

An estimated schedule for these systems, based on an assumed CCR filling rate is included as
Appendix D.

3.2 Run-off Control Systems

As noted in Section 2.3, the run-off control system consists of the leachate collection system in
conjunction with cell delineation berms and perimeter berms. The previously constructed features
for the active area were constructed during the liner installation of the associated module/cell.
The remaining portions of the run-off control system will be constructed during the construction
events for Cells 4A and 4B. The general placement of the leachate collection system is
summarized in Section 2.3.2 and is detailed in the approved October 2000 Plan of Operation.

Previous and future construction have been/will be completed in accordance with the site
specifications and design, as shown in Appendix C. Construction oversight has/will be directed
by a professional engineer licensed in the State of Wisconsin. Documentation reports for previous
construction events have been prepared, submitted to the WDNR, and previously approved by
the WDNR. Following construction of future landfill cells/modules, reports documenting
construction will be prepared and submitted to the WDNR as required by ch. NR 516.

An estimated schedule for these systems, based on an assumed CCR filling rate is included as
Appendix D.
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4.0 Amendment of the Plan and Notification

This Plan was completed in compliance with the requirements set forth in 40 CFR 257.81. This
document has been placed in the operating record, posted to the publicly accessible website, and
government notifications have been provided.

A Run-On and Run-Off Control System Plan must be prepared every 5 years from the completion
date of this Plan.

The Plan must be amended whenever the periodic review period is reached or if changes in site
conditions, either intentionally or unintentionally, occur that will sustainably impact the current
written plan in effect.
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5.0 Engineer’s Certification

Pursuant to 40 CFR 257.81 and by means of this certification | attest that:
() | am familiar with the requirements of the federal CCR rule (40 CFR 257);

(ii) this Run-On and Run-Off Control System Plan has been prepared in accordance with
good engineering practice; and

(iii) this Run-On and Run-Off Control System Plan meets the requirements of 40 CFR
257.81(c).

For the purpose of this document, “certify” and “certification” shall be interpreted and construed
to be a “statement of professional opinion.” The certification is understood and intended to be an
expression of my professional opinion as a Wisconsin licensed professional engineer, based upon
knowledge, information, and belief. The statement(s) of professional opinion are not and shall
not be interpreted or construed to be a guarantee or a warranty of the analysis herein.

Bt Al

Signature of Registered Professional Engineer

Registration No. E-46825 State: Wisconsin
Dairyland Power Cooperative Final October 2016
Run-On and Run-Off Control System Plan Revised July 2024

Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin
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Appendix A: Surface Water Run-On Control System Calculations

Note: For clarification purposes, these run-on calculations estimate "run-off" quantities from
areas in and surrounding the Landfill that develop non-contact surface water that is
managed to prevent run-on to the active Landfill areas.

e Surface Water Run-off Calculations
Purpose/Methodology/Assumptions/Results/References
Post-closure Run-off Calculations

Operational Run-off Calculations
Reference Information

¢ Diversion Berm, Perimeter Ditch, and Spillway Design Calculations
Purpose/Methodology/Assumptions/Results/References
Calculations — Post-closure Landfill Conditions

Calculations — Operational Landfill Conditions

Reference Information

e Culvert/Downslope Flume Design Calculations

— Purpose/Methodology/Assumptions/Results/References

— Calculations — Post-closure Landfill Conditions

— Calculations — Temporary Culverts, Operational Conditions
e Vegetation Information
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Surface Water Run-off Calculations
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Purpose/Methodology/Assumptions/Results/References
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SURFACE WATER RUNOFF CALCULATIONS

Purpose

The purpose of the surface water runoff calculations was to estimate the amount of surface
water runoff and the peak discharge for the 25-year, 24-hour and 100-year, 24-hour storms at
the proposed Dairyland Power Landfill. Calculations were performed for the pre- and post-
development conditions. Calculations were also performed for operational conditions for the
25-year, 24-hour storm. Once determined, the surface water runoff quantities were compared to
determine the effect of the proposed landfill on the existing drainage patterns. The runoff
calculations were also used to size diversion ditches, sedimentation basins, culverts, and
downslope flumes.

Methodologies

Surface water runoff calculations consist of delineating drainage areas (watersheds), as shown
on the attached figures, estimating runoff characteristics, and calculating the peak and total
runoff rate and volume for each drainage area. The methods for computing surface water
runoff were based on the methodologies presented in the Technical Release No. 55 - “Urban
Hydrology for Small Watersheds” by the United States Soil Conservation Service.

The calculations were performed using the QUICK TR-55 computer program developed by
Haestad Methods (Haestad 1989). The program incorporates rainfall quantities, storm
distributions, surface runoff characteristics, drainage areas, times of concentration, and travel
times to generate a hydrograph from which the volume of surface water runoff and the peak
discharge are obtained.

It is noted that the storm water control structures have been designed using a 100-year, 24-hour
storm event and a TR-55 Type II storm distribution to determine peak flow rates. Rainfall
distributions for the Type II storm event include "nested" higher intensity storm events within
those needed for longer durations at the same probability. The resulting peak flows using this
design method meet or exceed the peak flows obtained using a 25-year, time of concentration
storm event (required by NR 504.09).

I\ WPMSN\ PJT\ 00-03081\ 40\, Z000308140-020.DOC  10/13,/00
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Assumptions

The following assumptions were made in developing the hydrographs (Note: The figures and
values referenced in these assumptions have been included in the references portion of this
appendix):

m A 2-year, 24-hour storm event in the vicinity of the landfill is 2.8 inches based on rainfall
maps prepared by the U.S. Weather Bureau.

m A 25-year, 24-hour storm event in the vicinity of the landfill equates to 4.9 inches based on
rainfall maps prepared by the U.S. Weather Bureau.

= A 100-year, 24-hour storm event in the vicinity of the landfill equates to 6.1 inches based on
rainfall maps prepared by the U.S. Weather Bureau.

= A Type Il rainfall distribution was used, based on SCS storm distribution maps provided in
the TR-55 manual.

m  Cover types for the pre-development conditions, from which runoff curve numbers were
determined, were based on USGS topographic maps and an aerial photograph.

»  For the post-development landfill conditions, a runoff curve number of 74 was assumed,
based on values provided in the TR-55 manual.

»  Based on the USDA-SCS General Soil Map for Buffalo County, Wisconsin, the primary soil
formations present include the Dubuque silt loam and the Fayette silt loam. These soils are
a Type B soil, based on tables provided in the TR-55 manual.

»  Runoff curve numbers for the non-landfill areas ranged from 55 to 86, based on values
provided in the TR-55 manual. Refer to the attached calculations for the breakdown and
description of each of the curve numbers used for the various drainage areas.

Results

The table below summarizes the results of the surface water runoff analyses and prowdes a
comparison of the pre- and post-development conditions:

148 ) 1,028 (142)

225 (7)

25—year 153.

100-year 232 1,895 1,622 (273)

Based on the results of the surface water runoff calculations, the proposed landfill is not
anticipated to have an adverse impact on the existing surface water at the site. Total runoff
volumes to the existing drainageways are not anticipated to change in the pre- and post-
development conditions. Peak runoff volumes to the existing drainageways for post-
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development conditions are slightly lower than the pre-development conditions. This is
primarily due to the use of sedimentation basins to dissipate peak flows from the landfill to the
surrounding areas. The reduced peak flows will result in reduced sediment transport from the
site.

The results of these surface water runoff calculations have also been used in the attached
diversion berm, perimeter ditch, spillway, and sedimentation basin calculations. These
structures have been designed to handle the peak runoff from the 100-year, 24-hour storm
event.

References

US Department of Agriculture, Soil Conservation Service. Urban Hydrology for Small
Watersheds. Technical Release No. 55. 2nd Edition. June 1986.

US Department of Agriculture, Soil Conservation Service. 1986. Engineering Field Manual for
Conservation Practices. November 1986.

Haestad Methods. Pond Pack, QUICK TR-55. Hydrology for Small Watersheds. December
1989.
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Quick TR-55 Ver.5.46 S/N:
Executed: 09:52:46 04-09-1997

Dairyland Power Coop.
Femsibility Report
Landfill Runoff
BJK 3/97

Subarea Ares CN
Description (acres) (weighted)

1A 1.40 T4
1B 2.20 74
ic 2.90 T4
10 5.30 74
1E 1.20 T4
1F 9.50 T6
16 7.40 B4




(7))

74
74.0

1.40

1.40

(acres)

Landfill Runoff
BJK 3/97

S/N:

04~-09-1997
Dairyland Power Coop.

Feasibility Report
RUNOFF CURVE NUMBER DATA
COMPOSITE AREA --->

SURFACE DESCRIPTION

D T T P

Quick TR-55 Ver.5.46
Executed: 09:52:46
Landfill Cover

Composite Area: 1A

Composite Area: 1B

(7))

=]
T4
74.0

2.20
2.20

(acres)

AREA

COMPOSITE AREA -=->

SURFACE DESCRIPTION

Landfill Cover

Composite Area: 1C

(74 )

T4
74.0

z.w
2.90

(acres)

AREA

COMPOSITE AREA =--->

SURFACE DESCRIPTION

Landfill Cover



S/N:
04-09-1997

Quick TR-55 Ver.5.4é6

52:46

Executed: 09

Composite Area: 1D

T4

AREA
(acres)
5.30

SURFACE DESCRIPTION

Landfill Cover

70 (7))

COMPOSITE AREA --->

Composite Area: 1E

(acres)

SURFACE DESCRIPTION

T4

1.20

Landfill Cover

6.0 (76

1.20

COMPOSITE AREA ~--->

Composite Area: 1F

(scres)

AREA

SURFACE DESCRIPTION

74

Landfill Cover

74.0 (7))

9.50

COMPOSITE AREA =--->

Composite Ares: 16

(acres)

SURFACE DESCRIPTION

o8 —

74

4.40

3.00

Landfill Cover
Sedimentation Basin

B.7 (8)

7.40

COMPOSITE AREA ===>



Quick TR-55 Ver.5.46 S/N:
Executed: 09:53:01 04-09-1997

Dairylend Power Coop.
Fessibility Report
Landfill Runoff
‘BdK 3/97

Subares Area cN
Description (acres) (weighted)

2A 2.70 74
28 21.50 &9



S/N:

04-09-1997

Ouick TR-55 Ver.5.46

Executed: 09:53:01

o317

/34¢

74

2.70

(acres)

Landfill Runoff
BJK 3/97

Dairyland Power Coop.

Feasibility Report
RUNOFF CURVE NUMBER DATA

SURFACE DESCRIPTION

B L T T T e

Landfill Cover

Composite Area: 2A

7.0 (74)

z-n

COMPOSITE AREA =-=-->

"% -
& -
67 ~

2.00
1.00°

15.80

AREA
(acres)
2.

SURFACE DESCRIPTION

Landfill Cover
Sedimentation Basin

Graded/Grassed Area

Woods/Brush

Composite Area: 28

68.8 (69)

21.50

COMPOSITE AREA --->



Quick TR-55 ver.5.46 S/N:
Executed: 08:55:25 0&-18-1997 a:COVER1.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

Dairyland Power Coop.
Feasibility Report
Landfill Final Cover
BJK 3/97

Subaren descr. Tcor Tt  Time C(hrs)

1A Te 0.18
18 Te 0.23
ic Te 0.23
10 Te 0.35
1E Te 0.18
1F Te 0.45

16 Te 0.22



Quick TR-55 Ver.5.46
Executed: 09:468:41

04

S/N:

-09-1997 a:COVER1.TCT

Dairyland Power Coop.

Feasibility Report
Landfill Final Cover

7 @A

o311

BJK 3797

Tc COMPUTATIONS FOR: 1A

SHEET FLOW (Applicable to Tc only)

Sepment 1D 1
Surface description Dense Grass
Manning's roughness coeff., n 0.2400 7
Flow length, L (total < or = 300) fr 150.0 -
Tworyr 24~hr rainfall, P2 in  2.800
Land slope, s ft/ft  0.2500 —
0.8
007 * (n*L)
Te cececcocecanan hrs 0.13 = 0.13
0.5 0.4
P2 v s
SHALLOW CONCENTRATED FLOW
Segment ID 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft  420.0 7
Watercourse slope, s fe/ft  0.0200 7
0.5
Avg.V = Csf * (s) ft/s 2.2818
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L/ (3600%V) hrs 0.05 = 0.05
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sq.ft 0.00
Wetted perimeter, Pu ft 0.00
Hydraulic radius, r = a/Pu ft 0.000
Channel slope, s fr/ft  0.0000
Manning's roughness-coeff., n 0.0000
2/3 12
149 . p * g
e sesemeaans ft/s  0.0000
n
Flow length, L ft 0
T =L / (3600"V) hrs 0.00 = 0.00
TOTAL TIME Chrs) D.18



Quick TR-55 Ver.5.46 S/N:
Executed: 09:48:41 04-09-1997  a:COVER1.TCT /

Dairyland Power Coop. ‘,//3/?7
Feasibility Report
Landfill Final Cover
BJK 3/97
Tc COMPUTATIONS FOR: 1B

SHEET FLOW (Applicable to Te only)

Segment 1D 1
Surface description Dense Grass
Manning's roughness coeff., n 0.2400
Flow length, L (total <or = 300) ft 125.07
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.2500 -
0.8

007 * (n*L)

R hrs 0.1 = 0.1
0.5 0.4
P2 * s

SHALLOW CONCENTRATED FLOW

Segment 1D 2

Surface (paved or unpaved)? Unpaved

Flow length, L - ft 960.0

Watercourse slope, s ft/ft  0.0200 .~
0.5

Avg.V = Csf * (s) fe/s  2.2818

where: Unpaved Csf = 16.1345
' Paved Csf = 20.3282

T =1L/ (3600*V) hrs 0.12 = 0.12

CHANNEL FLOW

Segment ID

Cross Sectional Flow Ares, & sq. ft 0.00

Wetted perimeter, Pu ft 0.00

Hydraulic radius, r = a/Pw ft 0.000

Channel slope, s ft/¢t  0.0000

Manning's roughness coeff., n 0.0000
2/3 172

109 & p & g

V= =cececceccea. e ft/s 0.0000
n

Flow Length, L ft 0

T =L/ (3600%V) hrs 0.00 = 0.00



Quick TR-55 Ver.5.46
Executed: D9:4B:41

S/N:
04-09-1997

Dairyland Power Coop.

a:COVER1.TCT

/13

Feasibility Report
Landfill Final Cover

Bd

K 3/97

Te COMPUTATIONS FOR: 1C

SHEET FLOW (Applicable to Tc only)
Segment ID
surface description
Manning's roughness coeff., n

Flow length, L (total < or = 300)

Two-yr 24-hr rainfall, P2
Land slope, s
0.8
.007 * (n*L)
0.5 0.4
e .

T=

SHALLOW CONCENTRATED FLOW

Segment ID

Surface (paved or unpaved)?
Flow length, L

Watercourse slope, s

0.5
Avg.V = Csf * (s)
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282

T =1L/ (3600*V)

CHANNEL FLOM
Segment ID
Cross Sectional Flow Area, a
Wetted perimeter, Pw
Hydraulic radius, r = a/Pu
Channel slope, s
Manning's roughness coeff., n

Flow length, L

T =L/ (3600%V)

1

Dense Grass
0.2400
ft  165.07
in 2.800
fr/ft  0.2500 -~
hrs 0.14 = 0.14
2
Unpaved
ft 720.0 —
fr/ft  0.0200 —
ft/s 2.2818
hrs 0.09 = 0.09
sq.ft 0.00
ft 0.00
ft 0.000
ft/ft  0.0000
0.0000
ft/s 0.0000
ft 0
hrs 0.00 = 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 0B:55:25 06-18-1997

a:COVERT.TCT

Dairyland Power Coop.

Feasibility Report

Landfill Final Cover
BJK 3/97

Tc COMPUTATIONS FOR: 1D

SHEET FLOW (Applicable to Tc enly)
Segment 1D
Surface description
Manning's roughness coeff., n

Flow length, L (total < or = 300)

Two~yr 24-hr rainfall, P2
Land slope, =
0.8
007 * (n*"L)

P2 * s

SHALLOW CONCENTRATED FLOW

Segment ID
Surfece (paved or unpaved)?

Flow length, L
Watercourse slope, s

0.5
Avg.V = Csf * (s)
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282

T =L/ (3600*V)

CHAMNEL FLOW
Segment ID
Cross Sectional Flow Area, a
Wetted perimeter, Pw
Hydraulic radius, r = a/Pw
Channel slope, s
Manning's roughness coeff., n

2/3 172
149 * ¢ = g

VE ceemcecmciecoaa. —en
n

Flow length, L

T =L/ (3600*V)

Denze Grass
0.2400
ft  160.0 7
in  2.800
ft/ft  0.2500 7
hre 0.13 = 0.13
2
Unpaved
ft  1770.0 7
fe/ft  0.0200 -~
ft/s 2.2818
hrs 0.22 = 0.2
sq.ft 0.00
ft 0.00
ft  0.000
ft/ft  0.0000
0.0000
ft/s  0.0000
ft 0
hrs 0.00 = 0.00

bl ;3}“‘1



Quick TR=55 Ver.5.46 S/N:
Executed: 0B:55:25 06-18-1997  a:COVER1.TCT / 5(?

Dairyland Power Coop. .llaqu
Feasibility Report
Landfill Final Cover
BJK 3/97

Tc COMPUTATIONS FOR: 1E

SHEET FLOW (Applicable to Tc only)

Segment 1D 1
Surface description Dense Grass
Memning's roughneas coeff., n 0.2400
Flow length, L (total < or = 300) ft 175.0 7
Twa-yr 24-hr rainfall, P2 in 2.800
Land slope, & ft/ft  0.2500 7
0.8

007 * (n=L)

TR weasasesaad L hrs 0.14 = 0.1
0.5 0.4
P2 * x

SHALLOW CONCENTRATED FLOW

Segment ID 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft 250.0 7
Watercourse slope, s fe/ft  0.0200 -
0.5
Avg.V = Caf * (s) ft/s  2.2818
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600"V) hrs 0.03 = 0.03
CHANMNEL FLOW
Segment ID
Cross Sectional Flow Ares, a eq.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s fe/ft  0.0000
Manning's roughness coeff., n 0.0000
2/3 1/2
149 & p w g
VE cvcmmecscrmsncnnsness ft/e 0.0000
n
Flow Length, L ft 0
T =L / (3600*V) hrs 0.00 = 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 09:4B:41 04-09-1997 a:COVERT.TCT

Dairyland Power Coop.
Feasibility Report

Llrdfi;::;,n;; Cover / @ M
b |l3'41

Tc COMPUTATIONS FOR: 1F

SHEET FLOW (Applicable to Tc only)

Segment ID 1
Surface description Dense Grass
Manning's roughness coeff., n 0.2400
Flow length, L (totsl < or = 300) ft  150.0 ~
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s fe/ft  0.2500 7
0.8

007 * (n*L)

T = =eesecccacacns hrs 0.13 = 0.13
0.5 0.4
P2 % g
SHALLOW CONCENTRATED FLOW
Segment ID 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft 2650.0 <
Watercourse slope, s ft/ft  0.0200 °
0.5
Avg.V = Csf * (s) ft/s 2.2818
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L/ (3600%V) hrs 0.32 = 0,32
CHANNEL FLOW
Segment 1D
Cross Sectional Flow Arem, s 5q.ft 0.00
Wetted perimeter, Pw fr 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft  0.0000
Manning's roughness coeff., n 0.0000
2/3 172

1.49 * ¢ & '

Vi cceineadecanas s ft/s 0.0000
n

Flow length, L ft 0
T =L/ (3600*V) hrs 0.00 = 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 09:48:41  04-09-1997 a:COVERT.TCY /@£€
Dairyland Power Coop. lq/l
Feasibility Report (,] 1%
Landfill Final Cover

BJK 3/97

Te COMPUTATIONS FOR: 1G

SHEET FLOW (Applicable te Tc enly)

Segment ID 1
Surface description Dense Grass
Manning's roughness ceeff., n 0.2600
Flow length, L (total < or = 300) ft 170.0 —
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s fe/ft  0.2500 -
0.B

007 * (n*L)

T2 meeceececcene- hrs 0.1 = 0.14
0.5 0.4
P * g

SHALLOW CONCENTRATED FLOW

Segment 1D 2 3

Surface (paved or unpaved)? Unpaved Unpaved

Flow length, L ft 780.0 370.0 -

Watercourse slope, s ft/ft  0.0800 0.0800 -
0.5

Avg.V = Csf ™ (s) ft/s  3.9521 4.5635
where: Unpaved Csf = 16.1345 -
Paved Csf = 20.3282

T =L/ (3600%) hrs 0.05 + 0.02 = 0.08
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, & sq.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft  0.0000
Manning's roughness coeff., n 0.0000
2/3 /2
149 * p » ¢
V= eomcemcee Tmmssesaase ft/s 0.0000
n
Flow length, L ft 0
T =1L/ (3500*V) hrs 0.00 = 0.00
B EEIIIIIaIIIIIIIIIIIIIIIIIIIIIIIISIIIIIIS:EEIscssssssrsasssszasis:s
TOTAL TIME (hrs) 0.22



Quick TR-55 Ver.5.46 S/N:
Executed: 0B:57:44 06-18-1997 B:COVERZ.TCT

SUMMARY SHEET FOR Tc or Tt CONPUTATIONS
(Solved for Time using TR-55 Methods)

Dairyland Power Coop.
Feasibility Report
Landfill Final Cover
BJK 3/97

Subarea descr. Tcor Tt Time (hrs)

smsmsman -

2A Te 0.28
2B Te 0.18



Quick TR-55 Ver.5.46 S/N:

Executed: 08:57:44  06-18B-1997 a:COVER2.TCT

Dairyland Power Coop.

Feasibility Report

Lendfill Final Cover

BJK 3/97
Tc COMPUTATIONS FOR: 2A

SHEET FLOM {Applicable to Tc only)
Segment ID

Surface description Dense Grass
Mamning's }mhnen coeff., n 0.2400
Flow length, L (total < or = 300) ft 200.0
Two~yr 24-hr rainfall, P2 in 2.800
Lend slope, s fe/fr  0.2500
0.8
L007 * (n*L)
T® eevccemcacenaes hrs 0.16
0.5 0.4
PE: V%3 %
SHALLOW CONCENTRATED FLOW
Segment 1D 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft 940.0
Watercourse slope, s ft/ft  0.0200
0.5
Avg.V = Csf * (g) ft/s 2.2818
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L/ (3600%) hrs 0.1
CHANNEL FLOW
Segment 1D
Cross Sectional Flow Area, a sq.ft 0.00
Wetted perimeter, Pu ft 0.00
Hydraulic radius, r = a/Pu ft 0.000
Channel slope, & ft/ft  0.0000
Manning's roughness coeff., n 0.0000
2/3 172
149 * ¢ = ¢
Vi sreses ermTRAnsERan e ft/zs  0.0000
n
Flow length, L ft 0
T =L/ (3500™V) hrs 0.00
IEINEsIIIIIITIaNIENIIISSIsIoEsssasssssasiasszeam:
TOTAL

Pl

#

= 0.16

= 0.1

AIES



Quick TR-55 Ver.5.46 S/N:
Executed: 08:57:44 06-18-1997 8:COVERZ.TCT

Dairyland Power Coop.
Feasibility Report
Landfill Final Cover
BJK 3/97
Tc COMPUTATIONS FOR: 2B

SHEET FLOW (Applicable to Tc only)

Sepment ID 1
Surface description Brush
Manning's roughness coeff., n 0.1300
Flow length, L (total < or = 300) ft 300.0
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.2000
0.8

.007 * (n*L)

Tim cossecrnsncuny hrs 0.15 = 0.15
0.5 0.4
P2 % g

SHALLOW CONCENTRATED FLOW

Segment ID 2 3

Surface (paved or unpaved)? Unpaved Unpaved

Flow length, L ft 560.0 300.0

Watercourse slope, s fo/ft  0.4400 0.0800
0.5

Avg.V = Csf * (s) ft/e  X10.7024 4.5635

where: Unpaved Csf = 16.1345
Paved Csf = 20,3282

T =L J (3600%V) hrs 0.01 « 0.02 = 0.03
CHANNEL FLOW
Sepment 1D
Cross Sectional Flow Area, a 8q.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Chennel slope, s ft/ft  0.0000
Manning's roughness coeff., n 0.0000
e 172
149 * r w» 4
V& seccomcencnnn waeenan ft/s  0.0000
n
Flow length, L ft 0
T =1/ (3600%V) hrs 0.00 = 0.00



Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 11. Distribution
(24 hr. Duration Storm)

Executed: 09-18-2000 12:51:33
Watershed file: --> P:\DATA\PROJECTS\3081\40\SW\COVER1 .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SW\COVER125.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te * Tt  Precip. | Runoff la/p
Description (acres) thrs) ¢hrs)  (in) | (in) input/used
1A 1.40 74.0 0.20 0.00 4,90 | 2.28 1.14 .14
18 2.20 74.0 0.20 0.00 4.90 | 2.28 .14 .1%
ic 2.90 74.0 0.20 0.00 4.90 | 2.28 1.1% .14
10 5.30 74.0 0.40 0.00 490 | 2.28 1.1 .14
1E 1.20 74.0 0.20 0.00 4.90 | 2.28 I.% .14
1F 9.50 74.0 0.50 0.00 4.90 | 2.28 1.14 .14
16 7.40 B4.0 0.20 0.00 4.90 | 3.18 1.08 .10

* Travel time from subarea outfall to composite watershed outfall point.

I -~ Subarea where user specified interpolation between la/p tables. Td"\-‘ R\Jﬂ% -
Total area = 29.90 acres or 0.04672 sq.mi 226 o (2.28") 1 T 4ae (3.18m)
Peak discharge = 67 cfs
1z
WARNING: Drainage areas of two or more subareas
differ by a factor of 5 or greater. 2 G.2 a0 -FT

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values la/p

Subarea Tc ¥ TL Te * Tt Interpolated la/p

Description ¢hr) thr) thr) thr) (Yes/No) Messages

1A 0.18 0.00 0.20 0,00 Yes 2z

1B 0.23 0.00 0.20 0.00 Yes =

ic 0.23 0.00 0.20 0.00 Yes &

1o 0.35 0.00 0.40 0.00 Yes -

1E 0.18 0.00 0.20 0.00 Yes L

F 0.45 0.00 0.50 0.00 Yes :%

G 0.22 0.00 0.20 0.00 No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5,46 S/N: Page 2
Return Frequency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type I1. Distribution
(24 hr. Duration Storm)

Executed: 09-18-2000 12:51:33
Watershed file: --> P:\DATA\PROJECTS\3081\40\SW\COVER1 .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SW\COVER125.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

»>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
1A 4 12.2
1B 6 12.2
1c 8 12.2
] " 12.3
1E 3 12.1
1F 17 12.4
16 29 12.2

Composite Watershed 67 12.2



Quick TR-55 Version: 5.46 S/N: Page 3
Return Frequency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 1I. Distribution
(24 hr. Duration Storm)

Executed: 09-18-2000 12:51:33
Watershed file: --> P:\DATA\PROJECTS\3081\40\SW\COVER1 .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SW\COVER125.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

Composite Hydrograph Summary (cfs)

Subarea Wl 13 s AL 1200 M2 22 2.3 124
Description hr hr hr hr hr hr hr hr hr
1A 0 0 0 1 2 3 4 2 1
1B 0 0 0 1 3 5 6 4 2
1c 0 0 0 2 4 7 8 N
10 0 0 1 1 2 5 8 1" 1
1E 0 0 0 1 2 3 3 2 1
1F 0 1 1 2 3 5 9 15 17
16 1 1 2 B 15 27 29 18 9
Total (cfs) 1 2 4 16 31 55 &7 57 44

Subarea 125 A2u8 2.7 1258 130 152 134 138 138
Description hr hr hr hr hr hr hr hr hr
1A 1 1 1 0 0 0 0 0 0
18 1 1 1 1 1 1 0 0 0
1c 2 1 1 1 1 1 1 1 0
1D 8 6 4 3 2 2 1 1 1
1E 1 1 0 0 0 0 0 0 0
1F 17 13 10 8 5 x 3 2 2
16 6 5 4 B 3 2 2 2 2

Total (cfs) 36 28 21 16 12 9 7 6 5



Quick TR-55 Version: 5.46 S/N: Page 4
Return Frequency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 11. Distribution
(24 hr. Duration Storm)

Executed: 09-18-2000 12:51:33
Watershed file: --> P:\DATA\PROJECTS\3081\40\SW\COVER1 .MOP
Hydrograph file: --> P:\DATA\PROJECTS\30871\40\SW\COVER125.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

Composite Hydrograph Summary (cfs)

Subarea 4.0 14,3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr

Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr

Total (cfs) 2 2 1 0 0



Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
: Type I1. Distribution
/ (24 hr. Duration Storm)

Executed: 07-30-1998 11:54:55 /@f«g
Watershed file: =--> A:COVER1 .MOP }29 qu
Hydrograph file: =-> A:COVER100.HYD g

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te  *Tt  Precip. | Runoff  la/p
Description (acres) thrs) ¢hrs) (in) | (in) input/used
1A 1.40 74.0 0.20 0.00 6.10 | . 73t R 8 - |
18 2.20 74.0 0.20 0.00 6.10 ] 327 1.92 2
1c 2.590 74.0 0.20 0.00 6.10 | 3edl 1.312 12
10 5.30 74.0 0.40 0.00 6.10 I - - r ) 6, b S
1E 1.20 74.0 0.20 0.00 6.10 | 3.27 1.92 12
1F 9.50 74.0 0.50 0.00 6.10 | 3.27 1.12 .12
16 7.40 84.0 0.20 0.00 6.10 I 4,29 1.06 .10

* Travel time from subares outfall to composite watershed outfall point. -
ween | n
| -- Subarea where user specified interpolation bet Ia/p tables. To Ru ﬂﬁ‘ﬁ 5
) 722 .5 ac (3 2T ") 1 T-Yee (Q-?& )

Total srea = 29.90 acres or 0.04672 sqg.mi
Peak discharge = 98 cfs \Z

WARNING: Drainage areas of two or more subareas = 2.9 cc ~FT
differ by a factor of 5 or greater.

>>>> Computer Modifications of Input Parameters <<<<c

Input Values Rounded Values la/p

Subarea Te Tt Te * Tt  Interpolated la/p

Description Chr) thr) (hr) Chr) (Yes/No) Messages

1A 0.18 0.00 0.20 0.00 Yes --

1B 0.23 0.00 0.20 0.00 Yes -

ic 0.23 0.00 0.20 0.00 Yes -

10 0.35 0.00 0.40 0.00 Yes -

1E 0.18 0.00 0.20 0.00 Yes --

1F 0.45 0.00 0.50 0.00 Yes .-

1G 0.22 0.00 0.20 0.00 No Computed la/p < .1

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHDO
Type 11. Distribution
(24 hr. Duration Storm)

Executed: 07-30-1998 11:54:55
Watershed file: =--> A:COVER1 .MOP
Hydrograph file: --> A:COVER100.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

>>>> Summary of Subares Times to Peak <<<<

Peak Discharge st Time to Peak at
Composite Outfall Composite Qutfall

Subarea (cfs) (hrs)
1A 6 12.2
18 9 12.2
1c 12 12.2
10 18 12.3
1E 5 12.2
1F 25 12.4
16 40 12.2

mEmEssse e - EEssssesssssss 2 ssassss e

Composite Watershed 98 12.2



Quick TR-55 Version: 5.46 S/N: Page 3

Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 11. Distribution
(24 hr. Duration Storm)

Executed: 07-30-1998 11:54:55
Watershed file: --> A:COVER1 .MOP
Hydrograph file: --> A:COVER100.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

Composite Hydrograph Summary (cfs)

13.8

Subarea 1Le .3 L ABe 124 %24 122 12.%
Description hr hr hr hr hr hr hr hr
1A 0 0 0 1 3 b 6 3
1B 0 0 0 2 4 8 9 5
1c 0 0 1 3 -] 1 12 7
1D 0 1 1 2 4 T 12 16
1E 0 0 0 1 2 4 5 3
1F 1 1 1 2 & B 14 22
16 1 2 2 10 20 37 40 24
}Total (cfs) 2 4 5 21 43 80 98 8
Subarea 12.5 12.6° 12.7 12.8 13.0 13.2 134 13.4

Description hr hr hr hr hr hr hr hr
1A 1 1 1 1 1 0 0 0
1B 2 1 1 1 1 1 1 1
1€ 3 2 2 1 1 1 1 1
10 12 B 6 4 : 2 2 2
1E 1 1 1 1 0 0 0 0
1F 24 19 14 " 7 5 [ 3
16 8 é 5 & 3 3 3 2
Total (cfs) 51 38 30 23 16 12 1 9



Subarea 4.0 1.3 14.6 15.0 155 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
1A 0 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0 0
1c 1 1 1 0 0 0 0 0 0
10 1 1 1 1 1 1 1 1 1
1E 0 0 0 0 0 0 0 0 0
1F 2 2 2 2 1 1 1 1 1
16 2 2 2 1 1 1 1 1 1
Total (cfs) 6 6 & & 3 3 3 3 3
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
1A 0 0 0 0 0
1B 0 0 0 0 0
1c 0 0 0 0 0
10 1 0 0 0 0
1E 0 0 0 0 0
1F 1 1 1 1 i}
16 1 1 1 1 0

Quick TR-55 Version: 5.46 S/N: Page 4
Return Frequency: 100 years

TR=55 TABULAR HYDROGRAPH METHOD
Type Il. Distribution
(24 hr. Duration Storm)

Executed: 07-30-1998 11:54:55
Watershed file: --> A:COVER1 .MOP
Hydregreph file: --> A:COVER100.HYD

Deiryland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

Composite Hydrograph Summary (cfs)

Total (cfs) 3 2 2 2 0



Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type I1. Distribution
(24 hr. Duration Storm)

Executed: 09-18-2000 12:51:16
Watershed file: --> P:;\DATA\PROJECTS\3081 \40\SW\COVER2 .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SW\COVER225.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te * Tt Precip. | Runoff la/p
Description (acres) thrs)  Chrs)  (in) | (in) input/used
2A 2.70 74.0 0.30 0.00 4.90 | 2.28 1.4 .14
2B 21.50 69.0 0.20 0.00 4,90 [ 1.89 1.18 .18

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 24.20 acres or 0.03781 sq.mi
Peak discharge = 54 cfs

WARNING: Drainage areas of two or more subareas
differ by a factor of 5 or greater.

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values la/p

Subarea Te ol = < Tc * Tt  Interpolated fa/p
Description (hr) (hr) Chr) thr) (Yes/No) Messages
2A 0.28 0.00 0.30 0.00 Yes =%
2B 0.18 0.00 0.20 0.00 Yes --

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2

Return Frequency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 11. Distribution
(24 hr. Duration Storm)

Executed: 09-18-2000 12:51:16
Watershed file: --> P:\DATA\PROJECTS\3081\40\SW\COVERZ .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SW\COVER225.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
2 6 12.2
2B 48 12.2

Composite Watershed 54 12.2



Quick TR-55 Version: 5.46 S/N: Page 3
Return Frequency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 11. Distribution
(24 hr. Duration Storm)

Executed: 09-18-2000 12:51:16
Watershed file: =--> P:\DATA\PROJECTS\3081\40\SW\COVERZ .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SW\COVER225.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

Composite Hydrograph Summary (cfs)

Subarea Mo 1.3 1M 11:9 120 120 2.2 123 12.4
Description hr hr hr hr hr hr hr hr hr
2A 0 0 1 2 & 6 b6 [
28 1 1 2 9 20 42 48 31 17
Total (cfs) 1 1 2 10 22 46 54 37 21
Subarea 12,8 126 32,7 12.B 13.0 13.2 134 3.8 138
Description hr hr hr hr hr hr hr hr hr
2A 2 1 1 1 1 1 1 0
2B 1 9 7 6 5 4 4 4 3
Total (cfs) 14 1" 8 ¥ 6 5 5 5 3
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
2A 0 0 0 0 0 0 0 0 0
28 3 3 2 2 2 2 2 1
Total (cfs) 3 L1 2 2 2 2 2 2 1
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
2A 0 0 0 0 0



Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 11. Distribution
(24 hr. Duration Storm)

Executed: 10-01-1998 15:19:47
Watershed file: --> A:\COVER2 .MOP
Hydrograph file: --> A:\COVERZ200.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3797

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA N Te * Tt  Precip. | Runoff la/p
Description (acres) Chrs)  (hrs)  (in) | (in) input/used
2A 2.70 74.0 0.30 0.00 6.10 | 3.27 1.12 .12
2B 21.50 69.0 0.20 0.00 6.10 | 2.79 1.15 .15

* Travel time from subarea outfall to composite watershed outfell point,
I -- Subarea where user specified interpolation between la/p tables.

Total ares = 24.20 acres or 0.03781 sq.mi
Peak discharge = B2 cfs

WARNING: Drainage areas of two or more subareas
differ by a factor of 5 or greater.

>>>> Computer Modifications of Input Parameters <<<<<

Input Values  Rounded Values la/p

Subarea Te ol Te * Tt Interpolated fa/p
Description Chr) Chr) Chr) Chr) (Yes/No) Messages
2A 0.28 0.00 0.30 0.00 Yes -

28 0.18 0.00 0.20 0.00 Yes --

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type Il. Distribution
(24 hr. Duration Storm)

Executed: 10-01-1998 15:19:47
Watershed file: --> A:\COVER2 .MOP
Hydrograph file: --> A:\COVER200.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
2A 9 12.2
2B 73 12.2

Composite Watershed 82 12.2



Quick TR-55 Version: 5.46 S/N: Page 3
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 11. Distribution
(24 hr. Duration Storm)

Executed: 10-01-1998 15:19:47
Watershed file: --> A:\COVER2 .MOP
Hydrograph file: --> A:\COVER200.HYD

Dairyland Power Coop.
Fesibility Study
Landfill Cover
BJK 3/97

Composite Hydrograph Summary (cfs)

Subarea 1:0. 113 116 L9 120 2.1 12.2° 2.3 124
Description hr hr hr hr hr hr hr hr hr
2A 0 0 1 1 3 6 9 9 &
2B 2 2 3 16 33 &5 73 45 24
Total (cfs) 2 2 4 17 36 7 82 54 30

Subarea 123 2.8 M2ET 2.8 13.0  13.20 136 136 'I%B
Description hr hr hr hr hr hr hr hr hr
2A 4 3 2 2 1 1 1 1 1
2B 16 13 10 9 7 (-] 6 5
Total (cfs) 20 16 12 1 8 7 T (-] 6

Subarea 14.0 1%.3 14.6 15.0 15.5 16.0 16,5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
2A 1 1 0 0 0 0 0 0 1]
2B 4 3 3 3 3 2 2 2
Total (cfs) 5 5 3 3 3 3 2 2 2

Subarea 8.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
2A 0 0 0
28 2 2 1 1 0
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Quick TR-55 Ver.5.46 S/N:
Executed: 11:43:33 07-30-1998

Dairyland Power Coop.

Feasibility Report

PostDevelopment Conditions

BJK 5/97 rev 7/98

Subarea
Description

4C

East
Northeast
North
West

Area
(acres)

CN



S/N:
07-30-1998

Quick TR-55 Ver.5.46
Executed: 11:43:33

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditicns
BJK 5/97 rev 7/98

Composite Area: 1C

AREA
{acres)
15.00
21.00

SURFACE DESCRIPTION

Woods (35%)

Existing Landfill (50%)
Graded Areas (10X)
Fallow - Bare Seil (5%)

Composite Area: 2C

AREA
(acres)

SURFACE DESCRIPTION

Woods (85%)
Graded Areas (15%)

Composite Area: 3C

AREA
(acres)
27.00
3.00
3.00

SURFACE DESCRIPTION
Woods (BOX)

Graded Areas (10%)
Fallow - Bare Soil (10%)

@,

g2

CN

( 67)

ki ab )

CN

55
61

(58)



Quick TR-55 Ver.5.46
Executed: 11:43:33

S/N:
07-30-1998

Composite Area: 4C

Woods (75X) 12.00 55
Graded Areas (25%)

COMPOSITE AREA ==--> 16.00 56.5

Composite Area: East

AREA CN

SURFACE DESCRIPTION (acres)

Woods (60%)
Fallow - Bare Soil (40%)

312.00 35
208.00 86

Composite Area: Northeast

AREA CN

SURFACE DESCRIPTION (acres)

Hoods (75%) 60.00 55
Fallow - Bare Soil (25%) 20.00

g
wl
—
-
m
- I
=
m
>
'
.
"
¥

Composite Area: North

AREA CN

SURFACE DESCRIPTION (acres)

Woods (75%) 177.00 55
Fallow - Bare Soil (25%) 59.00

(57)

( 67 )

(63)



Quick TR-55 Ver.5.46 S/N:
Executed: 11:43:33 07-30-1998

Composite Area: West

SURFACE DESCRIPTION

Woods (50%)
Fallow - Bere Soil (50%)

AREA CN
(acres)

(7))

BFE

glze

|a%



Quick TR-55 Ver.5.4% S/N:
Executed: 09:21:09 05-09-1997 a:POSTDVTC.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97

Subarea descr. Tcor Tt Time (hra)

semsssssssssess ssosmeomes EemssmssE-

ic Te 0.35
2C Te 0.32
3ic Te 0.41
4C Te 0.38
East Te 0.58
Northesst Te 0.37
North Te 0.53

West Te 0.52



Quick TR-55 Ver.5.46 S/N:
Executed: 09:21:09 05-09-1997 a:POSTDVTC.TCT

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions /

BJK 5/97
Tc COMPUTATIONS FOR: 1C

SHEET FLOW {(Applicable to Tc only)

Segment ID 1
Surface description Woods
Manning's roughness coeff., n 0.4000
Flow length, L (total < or = 300) ft 300.0 -
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.2700 7
0.8

007 * (n*L)

T = ==emee=e - hrs 0.33 = 0.3
0.5 0.4
P 1 A oy

SHALLOW CONCENTRATED FLOW

Segment 1D 2

Surface (paved or unpaved)? Unpaved

Flow Length, L fr  650.0 7

Watercourse slope, s fr/ft  0.5000 ~
0.5

Avg.V = Csf * (8) ft/s %11.4088

where: Unpaved Csf = 16,1345
Paved Csf = 20.3282

T =L/ (36007V) hrs  0.02 = 0.02
CHANNEL FLOW
Segment ID 3
Cross Sectional Flow Area, & sq. ft 42.00
Wetted perimeter, Pw ft 28.00
Hydraulic radius, r = a/Pw ft 1.500
Channel slope, s ft/ft  0.1500 7
Manning's roughness coeff., n 0.0450
273 172
149 * r = g
Vs (axessee e ft/s X16.8040
n
Flow Length, L 1t s00 7
T =1L/ (3600%V) hrs 0.01 = 0.01



RQuick TR-55 Ver.5.46 S/N:
Executed: 09:21:09 05-09-1997 asPOSTDVTC.TCT

Deiryland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97

Tc COMPUTATIONS FOR: 2C

SHEET FLOW (Applicable to Te only)

Segment ID 1
Surface description Woods
Manning's roughness coeff., n 0.4000
Flow length, L (total <or = 300) ft  300.0~7
Two-yr 24-hr rainfall, P2 " in  2.800
Land slope, feret 0.42007
0.8

007 * (n*L)

Te eecemeoeennne hrs  0.27 = 0.27
0.5 0.4
Pe * &

SHALLOW CONCENTRATED FLOW

Segment 1D 2

Surface (paved or unpaved)? Unpaved

Flow length, L ft 370.0 ©

Watercourse slope, s ft/ft  0.4200 ~
0.5

Avg.V = Csf * (s5) ft/s  %10.4564

where: Unpaved Csf = 16.1345
Paved Csf = 20,3282

T =1L/ (3600%V) hrs 0.0 = 0.01

CHANNEL FLOW

Segment ID 3

Cross Sectional Flow Ares, a 2q.ft 17.00

Wetted perimeter, Pw ft 17.00

Hydraulic radius, r = a/Pu ft 1.000

Channel slope, s ft/ft  0.0600 -

Manning's roughness coeff., n 0.0450
2/3 172

19 & p w g

Viz an=dacscss Tensssease ft/s  B.1105
n

Flow length, L ft 1050 “

T =L/ (3600*V) hrs 0.04 = 0,04



Quick TR-55 Ver.5.46 S/N: /
Executed: 09:21:09 05-09-1997  m:POSTOVIC.TCT (o

Dairyland Power Coop. 417/47
Feasibility Report

PostDevelopment Conditions
BJK 5/97
Te COMPUTATIONS FOR: 3C

SHEET FLOW (Applicable to Te only)

Segment ID 1
Surface description Row Crops
Manning's roughness coeff., n 0.1700 ~
Flow length, L (total < or = 300) ft 300.0
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.0500 <
0.8

.007 * (n*L)

TE emeccesmesonas hrs 0.32 = 0.32
0.5 0.4
P2 ey

SHALLOW CONCENTRATED FLOW

Segment ID 2

Surface (paved or unpaved)? Unpaved

Flow length, L ! ft  1020.0 7

Watercourse slope, s fr/ft  0.35600 -
0.5

Avg.V = Csf "™ (s) ft/s 9.6807

where: Unpaved Csf = 156.1345
Paved Csf = 20.3282

T =L/ (3600*V) hrs 0.03 = 0,03
CHANNEL FLOW
Segment 1D 3
Cross Sectional Flow Area, o sq.ft  150.00 —
Wetted perimeter, Pw ft 45.00 -
Hydreulic radius, r = a/Pw ft 3.313
Channel slope, s ft/ft  0.0150 7
Menning's roughness coeff., n 0.0600 ~
2/3 172
149 &» p = 4
Ve =-reccesmcccccccnneas ft/s 6.7B4B
n
Flow length, L ft 1450 <
T =L/ (3600*V) hrs 0.06 = 0.06
TOTAL TIME (hrs) 0.41



Quick TR-55 Ver.5.46 S/N:
Executed: 09:21:09 05-09-1997 a:POSTDVTC.TCT

Dairyland Power Coop. /
Feasibility Report
PostDevelopment Conditions 21477
BJK 5/97 b/‘, /

Tc COMPUTATIONS FOR: 4C .

SHEET FLOW (Appliceble to Te only)

Segment 1D 1
Surface description Woods
Manning's roughness coeff., n 0.4000
Flow length, L (total < or = 300) ft  300.0 ~
Two=yr 24<hr rainfall, P2 in 2.800
Land slope, & ft/ft  0.3700 7
0.8

L007 * (n"L)

T s ==eee==e e hrs 0.29 = 0.29
0.5 0.4
P2 * &

SHALLOW CONCENTRATED FLOM

Segment ID 2

Surface (paved or unpaved)? Unpaved

Flow length, L ft 390.0 -

Watercourse slope, s fr/ft  0.5000 7
0.5

Avg.V = Csf * (s) ft/s  X11.4088

where: Unpaved Csf = 16.1345
Paved Csf = 20.3282

T =L/ (3600*V) hrs 0.01 = 0.01

CHANNEL FLOW

Segment 1D 3
Cross Sectional Flow Ares, & sq.ft 28.007
Wetted perimeter, Pu ft 20.00 -
Hydraulic radius, r = a/Pu ft 1.400
Channel slope, s ft/ft  0.0200 7
Manning's roughness coeff., n 0.0500
2/3 1/2
149 ~ ¢ » ¢
VE seeemee seseasssmsene ft/s  5.2741
n
Flow length, L - ft 16707

T =L/ (3600*V) hrs 0.09 = 0.09



Quick TR-55 Ver.5.4é

Executed: 09:21:09

S/N:
05-09-1997 a8:POSTOVTC.TCT
Dairyland Power Coop.
Fessibility Report
PostDevelopment Conditions
BJK 5/97

Tc COMPUTATIONS FOR: Easst

SHEET FLOW (Applicable to Tc only)

Segment 1D 1
Surface description Row Crops
Manning's roughness coeff., n 0.1700
Flow length, L (total < or = 300) fr 300.0 ©
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.0500 ~
0.8
007 * (n*L)
Pk casnesen R—— hrs  0.32 = 0.32 3
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOM
Segment 1D 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft  2000.0 ~
Watercourse slope, s ft/ft  0.0700 7
0.5
Avg.V = Csf * (s) ft/s 4.2588
where: Unpaved Csf = 16,1345
Paved Csf = 20.3282
T =L / (3600%V) hrs 0.13 = 0.13
CHANNEL FLOW
Segment ID 3 4
Cross Sectional Flow Area, a sq.ft 27.00 27.00
Wetted perimeter, Pu ft 16.40 16.40
Hydraulic radius, r = a/Pu ft 1.648 1.646
Channel slope, & fe/ft  0.0700- 0.0400 —
Manning's roughness coeff., n 0.0700 0.0700
2/3 172
149 * r = g
VE sccrcceccccmnnnnaas - fe/s  7.8521 5.9356
n
Flow Length, L ft 2500 7 30007
T =1L/ (3600%) hrs 0.09 + 0.% = 0.23
SR IISEEIIIIIIIIIEIIIIIIIIIIIsIIaIEIoIIIsIIiIsIIzEsssssaazssizizs:
TOTAL TIME Chrs) 0.68

et

all"lﬂ



Quick TR-55 Ver.5.46 S/N:
Executed: 09:21:09 05-09-1997 B:POSTDVTC.TCT

Dairyland Power Coop. / M
Feasibility Report 1
PostDevelopment Conditions “.1]4
BJK 5/97 b

Tc COMPUTATIONS FOR: Northeast

SHEET FLOW (Applicable to Tc only)

Segment ID 1
Surface description Row Crops
Manning's roughness coeff., n 0.1700
Flow length, L (total < or = 300) ft 300.0 <
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s fe/ft  0.0800 7
0.8

007 * (n*L)

T = secssececas hrs  0.27 = 0.27
0.5 0.4
p2 w3

SHALLOW CONCENTRATED FLOW

Segment 1D 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft  600.0 :
Wstercourse slope, s ft/ft  0.0700
0.5
Avg.V = Csf * (s) ft/s 4.2688
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L/ (3600%V) hrs 0.04 = 0.04
CHANNEL 'FLOW
Segment ID 3
Cross Sectional Flow Area, a sg.ft  27.00
Wetted perimeter, Pw ft 16.40
Hydraulic raedius, r = n/Py ft 1.646
Channel slope, s ft/ft  0.1400 7
Manning's roughness coeff., n 0.0700
2/3 172
149 * ¢ * 4
VE seceeee- mmemmemeeea- ft/s %11.1045
n
Flow length, L ft 26400 ~
T =L / (3600*V) hrs 0.06 = 0.06



S/N:
05-09-1997

Quick TR-55 Ver.5.46
Executed: 09:21:09

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions

BJK 5/97

2:POSTOVTC.TCT

ol

Tc COMPUTATIONS FOR: Morth

SHEET FLOW (Applicable to Tc only)
Segment 1D

Surface description Row
Manning's roughness coeff., n
Flow length, L (total < or = 300) ft
Two-yr 24=hr rainfall, P2 in
Land siope, s ft/ft
0.8
007 * (n*L)
s memae hrs
0.5 0.4
P2 " 5
SHALLOW COMCERTRATED FLOW
Segment 1D
Surface (paved or unpaved)?
Flow length, L ft
Watercourse slope, & fr/ft
0.5
Avg.V = Csf * (s) ft/s
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L/ (3600*V) hrs
CHANMEL FLOW
Segment 1D
Cross Sectional Flow Area, a &q.ft
Wetted perimeter, Pw ft
Hydraulic radius, r = a/Pu ft
Chennel slope, s fr/ft
HMamning's roughness coeff., n
2/3 172
149 = ¢ = ¢
VE -emmeccescece. mm— ft/s
n
Flow Length, L ft
T =L / (3600™V) hrs

Crops
0.1700
300.0 ©
2.800
0.0500 7

0.32 = 0.32

Unpaved
1000.0 7~
0.0400 7

3.9521

0.07 = 0.07

27.00

16.40

1.646
0.0830 ~
0.0700



Quick TR-55 Ver.5.46 S/N:
Executed: 09:21:09 05-09-1597 a:POSTDOVTC.TCT

Dairyland Poser Coop.
Feasibility Repart
PostDevelopment Conditions
BJK 5/97

Te COMPUTATIONS FOR: West

SHEET FLOW (Applicable to Te only)

Segment ID 1
Surface description Row Crops
Manning's roughness coeff., n 0.1700
Flow length, L (total < or = 300) ft 300.0 ~
Two=yr 24=hr rainfall, P2 in 2.800
Land slope, s fr/ft  0.0500 ~
0.8

.007 * (n*L)

T W AR S hra 0.32 = 0.32
0.5 D.4
P2 * g

SHALLOW CONCENTRATED FLOW

Segment 1D 2

Surface (paved or unpaved)? Unpaved

Flow length, L ft  1600.0 <

Watercourse slope, s ft/ft  0.0850 <
0.5

Avg.V = Csf * (s) ft/s  4.7040

where: Unpaved Csf = 16.1345
Paved Csf = 20,3282

T =L / (3600%V) hrs 0.09 = 0.09
CHANNEL FLOW
Segment ID 3
Cross Sectional Flow Ares, a sq.ft 17.00
Wetted perimeter, Pu ft 16.40
Hydraulic radius, r = a/Pw ft 1.037
Channel slope, s fe/ft  0.1000 -
Hanning's roughness coeff., n 0.0700
23 172
1.9 » p = g
V= ssesccccenncn.. - ft/s  6.8943
n
Flow length, L ft 2600
T =L / (3600%V) hrs 0.10 = 0,10
TOTAL TIME Chrs) 0.52



Quick TR-55 Ver.5.486 S/N:
Executed: 11:30:57 D&-18-1997 a:POSTDVTT.TCY

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

Dairylend Power Coop.
Feasibility Report
PostDevelopment Conditions
BIK 5/97

Subarea descr. Tc or Tt Time (hrs)

ic Tt 0.00
2c Tt 0.05
3c Tt 0.01
4C Tt 0.09
East Tt 0.07
Northeast Tt 0.09
North Tt 0.18

West Tt 0.08



Quick TR-55 Ver.5.46 S/N:
Executed: 09:24:17 05-09-1997 8:POSTDVTT.TCT

Dairyland Power Coop. /@f L W

Feasibility Report 7
PostDevelopment Conditions 4 “‘ll‘f
BJK 5/97

Tt COMPUTATIONS FOR: 2C

SHEET FLOW (Applicable to Tc only)

Segment 1D
Surface description
Manning's roughness coeff., n 0.0000
Flow length, L (total < or = 300) ft 0.0
Two-yr 24-hr rainfall, P2 in  0.000
Land slope, s ft/ft  0.0000
0.8
.007 * (n"L)
T 8 <esesiinsinise hrs 0.00 = 0.00
0.5 0.4 3
P2 * 5

SHALLOW CONCENTRATED FLOW

Segment 1D

Surface (paved or unpaved)?

Flow Length, L ft 0.0

Watercourse slope, & ft/ft  0.0000
0.5

Avg.V = Csf * (s5) ft/s 0.0000

where: Unpaved Csf = 16.1345
Paved Csf = 20.3282

T =L/ (3600%) hrs 0.00 = 0.00
CHANNEL FLOW
Segment ID 1
Cross Sectional Flow Area, & sq.ft 17.00
Wetted perimeter, Pu ft 17.00
Hydraulic radius, r = a/Pu ft 1.000
Chernnel slope, s ft/ft  0.05007
Manning's roughness coeff., n 0.0450
2/3 172
149 * ¢ " &
VE -ceccconae- seesmmane ft/s  7.4039
n
Flow length, L ft 1200/
T =L/ (3600%V) hrs 0.05 = 0.05



Quick TR-55 Ver.5.46

S/N:

Executed: 09:24:17  05-09-1997 a:POSTDVIT.TCY

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97

Tt COMPUTATIONS FOR: 3C

SHEET FLOW (Applicsble to Tc only)

Segment 1D

Surface description

Mamning's roughness coeff., n 0.0000
Flow length, L (total < or = 300) ft 0.0
Two-yr 24-hr rainfall, P2 in 0.000
Land slope, s ft/ft  0.0000
0.8
.007 * (n"L)
T = weccecensueces hrs 0.00 = 0.00
0.5 0.4
2 * .3
SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?
Flow length, L ft 0.0
Watercourse slope, s ft/ft  0.0000
0.5
Ava.V = Csf * (s) ft/s 0.0000
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L/ (3600*V) hrs 0.00 = 0.00
CHANNEL FLOW
Segment ID 1
Cross Sectional Flow Area, & sq.ft 42.00 -
Wetted perimeter, Pu ft 28.00 ~
Hydraulic radius, r = a/Pw ft 1.500

Channel slope, &

ft7ft  0.1500

Menning's roughness coeff., n 0.0450
2/3 172
149 & 3 =y
V= sscssccssccccsnscans ft/s  %16.8040
n
Flow Length, L ft 550 7
T =L / (3600*V) hrs 0.01 = 0.01
TOTAL TIME (hrs) 0.01

/‘@'&?
o/11/47



Quick TR-55 Ver.5.46 S/N:
Executed: 09:24:17 05-09-1997 B:POSTDVTT.TCT

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97

Tt COMPUTATIONS FOR: 4C

SHEET FLOW (Applicable to Tc only)

Segment ID
Surface description
Mamning‘s roughness coeff., n 0.0000
Flow Length, L (total < or = 300) ft 0.0
Two~yr 24-hr rainfall, P2 in 0.000
Land slope, s fe/ft  0.0000
0.8
.007 * (n*L)
TE =coscmccccnsas hrs 0.00 = 0,00
0.5 0.4
PR Wam
SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?
Flow length, L ft 0.0
Watercourse slope, s ft/ft  0.0000
0.5
Avg.V = Csf * (s5) ft/s 0.0000
where: Unpaved Csf = 16.1345
Paved Csf = 20,3282
T =1L/ (3500"V) hrs 0.00 = 0,00
CHANNEL " FLOW
Segment ID 1 2
Cross Sectional Flow Area, a sq.ft  150.00 42.00
Wetted perimeter, Pw ft  45.00 28.00
Hydraulic radius, r = a/Pw ft 3.333 1.500
Channel slope, s ft/ft  0.0150- 0.1500 7
Manning's roughness coeff., n 0.0800 0.0450
2/3 172
149 = ¢ * 3
Ve ~cerssncececsen it ft/s  6.7858 %16.8040
n
Flow length, L ft 1950/ ss0/
T =L/ (3600%V) hrs 0.08 + 0.01 = 0.09
B IIIIIIIIIIIIITIIIIIrIIIIIIIIIIsarassaaaEisalcIzisEzssasszEaszsas
TOTAL TIME Chra) 0.09

/T

/17147



Quick TR-55 Ver.5.46 S/N:
Executed: 09:24:17 05-09-1997 a:POSTOVTT.TCT

Deirylend Power Coop.
Feazibility Report
PostDevelopment Conditions
BJK 5/97
Tt COMPUTATIONS FOR: East

SHEET FLOW (Applicable to Tc only)

Segment ID
Surface description
Manning's roughness coeff., n 0.0000
Flow length, L (total < or = 300) ft 0.0
Two-yr 24~hr rainfall, P2 in 0.000
Land slope, s fr/ft  0.0000
0.8
007 * (n*L)
T = weawas okt - hrs 0.00 = 0.00
0.5 0.4
P2 & g

SHALLOW CONCENTRATED FLOW

Segment ID

Surface (paved or unpaved)?

Flow length, L ft 0.0

Watercourse slope, s fe/ft  0.0000
0.5

Avg.V = Csf * (8) ft/s 0.0000

where: Unpaved Csf = 16.1345
Paved (Csf = 20,3262

T =L/ (3600%V) hrs 0.00 = 0.00
CHANNEL FLOW
Segment ID 1 2
Cross Sectional Flow Area, s sg.ft 150.00 42.00
Wetted perimeter, P ft 45.00 28.00
Hydraulic radius, r = a/Pu ft 3.333 1.500
Channel slope, s ft/ft  0.0150” 0.1500”
Manning's roughness coeff., n 0.0600 0.0450
23 1/2
149 = p + g
V=2 -ceceneene- ssssssmn ft/s 6.7B&8 X16.8040
n
Flow length, L tt 1600”7 5507
T =L/ (3600%V) hrs 0.07 +« 0.01 = 0.07
IIIIEIINIIIITIIIIEIIIIIIIIIIIIIEIISsIasIraTIiIssissszzzasscssizzisisess
TOTAL TIME Chrs) 0.07

sl

/et

n



Quick TR-55 ver.5.46 S/N:
Executed: 11:30:57 06-18-1997 &:POSTDVTT.TCT

Dairyland Power Coop. /&jg

Feasibility Report (![i" Iq ]
PostDevelopment Conditions
BJK 5/97

Tt COMPUTATIONS FOR: Northeast

SHEET FLOW (Applicable to Tc only)

Segment ID
Surface description
Manning's roughness coeff., n 0.0000
Flow length, L (total < or = 300) ft 0.0
Two-yr 24-hr rainfall, P2 in 0.000
Land slope, s fe/ft  0.0000
0.8
.007 * (n*L)
X W) < B RS AERRE e hre 0.00 = 0.00
0.5 0.4
P2 * g

SHALLOW CONCENTRATED FLOW

Segment 1D

Surface (paved or unpaved)?

Flow length, L ft 0.0

Watercourse slope, s fe/ft  0.0000
0.5

Avg.V = Csf * (s) ft/e  0.0000

where: Unpaved Csf = 16.1345
Paved Csf = 20,3282

T =L/ (3600%*V) hrs 0.00 = 0.00

CHANHEL FLOW

Segment 1D 1 2
Cross Sectional Flow Area, a sq.ft  150.00 42.00
Wetted perimeter, Pw ft 45.00 28.00
Hydraulic radius, r = a/Pw ft 3.7333 1.500
Channel slope, & fe/it 0.0150-  0.1500 <
Manning's roughness coeff., n 0.0&00 0.0450
2/3 172
149 * r * ¢
L ammsremesemn ft/s 6.7B&8 %16.8040
n
Flow length, L ft 1870/ 5507
T=L/ (3600*) hrs 0.08 +« 0.00 = 0.09
TOTAL TIME (hrs) 0.0%9



Quick TR-55 Ver.5.46 5/M:
Executed: 11:30:57 06-18-1997

a:POSTDVTT.TCT

Dairyland Power Coop.

Feasibility Report

PostDevelopment Conditions

BJK 5/97

Tt COMPUTATIONS FOR: North

SHEET FLOW (Applicable to Tc only)
Segment ID
Surface description

Manning's roughness coeff., n
Flow Length, L (total < or = 300) ft
Two-yr 24-hr rainfall, P2 in
Land slope, & ft/ft
0.8
.007 * (n*"L)
TE =eeececrmceaes hrs
0.5 0.4
P ® g
SHALLOW CONCENTRATED FLOW
Segment ID
Surface (paved or unpaved)?
Flow length, L . ft
Watercourse slope, & ft/ft
0.5
Avg.V = Cef * (5) ft/s
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L/ (3600*V) hrs
CHANNEL FLOW
Segment ID 1
Cross Sectional Flow Area, s sq.ft
Wetted perimeter, Pw ft
Hydraulic radius, r = o/Pw ft
Channel slope, s ft/ft
Manning's roughness coeff., n
2/3 /2
149 = p » 4
V@ sasiisesetrs gmymmnase ft/s
n
Flow length, L ft
T =L / (3600*V) hrs

0.0000
0.0
0.000
0.0000
0.00 = 0.00
0.0
0.0000
0.0000
0.00 = 0.00
2
28.00  150.00
20.00 45.00
1.400 3.333
0.0200- 0.0150
0.0500  0.0400
5.2741  6.7B&B
1670 - 2250 °
0.09 + 0.09 = 0.18
TOTAL TIME Chrs) 0.18



Quick TR-55 Ver.5.46 S/N:

Executed: 09:24:17 05-09-1997 m:POSTDVTT.TCT

Dairyland Power Coop.

Feasibility Report

PostDevelopment Conditions

BJK 5/97

Tt COMPUTATIONS FOR: West

SHEET FLOW (Applicable to Tc only)
Segment 1D
Surface description
Manning's roughness coeff., n
Flow length, L (totsl < or = 300) fr

Two-yr 24-hr rainfall, P2 in
Land slope, s fr/ft
0.8
007 * (n*L)
T & saves Tesassssn hrs
0.5 0.4
P2 " .3

SHALLOW CONCENTRATED FLOW

Segment 1D

Surface (paved or unpaved)?

Flow length, L ft

Watercourse slope, s fr/fe
0.5

Avg.V = Csf * (8) ft/s

where: Unpaved Csf = 16.1345
Paved Csf = 20.3282

T =L / (3600%V) hrs
CHANNEL FLOM

Sepment ID

Cross Sectional Flow Ares, a sq.ft

Wetted perimeter, Pw ft

Hydraulic radius, r = a/Pw ft

Channel slope, s ft/ft

Manning's roughness coeff., n

273 /2
149 = p = ¢
V= ceccceccees mremmeans ft/s
n
Flow length, L - ft
T =L/ (3600*%V) hrs

0.0000
0.0
0.000
0.0000

0.00 = 0.00

2
17.00 17.00
17.00 17.00
1.000 1.000

0.0600-" 0.0500
0.0450  0.0450



Quick TR-55 Version: 5.

46 S/N:z

Return Frequency:

TR-55 TABULAR HYDROGRAPH METHOD

Executed:
Watershed file:

Type 11. Distribution

(24 hr. Duration Storm)

09-18-2000 12:58:17

Dairyland Power Coop.

Feasibility Report

PostDevelopment Conditions

BJK 5/97 REV 9/98

Page 1
25 years

--> P:\DATA\PROJECTS\3081\40\SW\POSTDVZ .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SW\POSTDV25.HYD

>>>> Input Parameters Used to Compute Hydrograph <<<<

AREA
(acres)

Tt
(hrs)

Precip.
(in)

Runoff

la/p
input/used

4C

East
Northeast
North
West

520.00

80.00
236.00
100.00

1.7 1.2° 20

1.32 32

Tl 1A 30

.31 .3

.73 1.2 20

1.24 .24
[.26 .24

* Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between la/p tables.

>>>> Computer Modifications of Input Parameters <<<<<

Total area = 1042.00 acres
Peak discharge =

or

differ by a factor of 5 or greater.

1.6281 sq.mi
1027 cfs

WARNING: Drainage areas of two or more subareas

Subarea
Description

Input Values

Tc *
thr)

Tt
thr)

Rounded Values
* Tt

la/p

(Yes/No)

Interpolated

la/p
Messages

4c

East
Northeast
North
West

¥ Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2
Return Freguency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type I1. Distribution
(24 hr. Duratjon Storm)

Executed: 09-18-2000 12:58:17
Watershed file: =--> P:\DATA\PROJECTS\3081\40\SW\POSTDV2 .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SW\POSTDV25.HYD

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97 REV 9/98

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) Chrs)
1c 61 12.3
2C 1 12.4
3c 28 12.4
4C 12 12.5
East 533 12.7
Northeast 84 12.5
North 219 12.6
West 145 12.5

Composite Watershed 1027 12.6



Quick TR-55 Version: 5.46 S/N: Page 3
Return Frequency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 11. Distribution
(24 hr. Duration Storm)

Executed: 09-18-2000 12:58:17
Watershed file: --> P:\DATA\PROJECTS\3081\40\SW\POSTDVZ .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SW\POSTDVZS.HYD

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97 REV 9/98

Composite Hydrograph Summary (cfs)

Subarea 100 RS TR ANS 12000 2st 122, 1E ik
Description hr hr hr hr hr hr hr hr hr
1c 1 1 2 5 9 22 43 61 61
2c 0 0 0 0 0 1 4 9 "
3C 0 0 0 0 1 [ 17 27 28
4C 0 0 0 0 o] 0 2 & 10
East 9 13 17 25 33 52 102 197 329
Northeast 1 1 2 4 T 14 31 57 80
North 2 3 4 B 13 28 66 126
West 3 5 6 1" 17 30 56 95 128
Total (efs) 16 23 31 51 75 138 283 518 773
Subarea 125 126 1.7 12.8° 13.0 132 13.4 136 138
Description hr hr hr hr hr hr hr hr hr
1c 48 34 26 20 13 10 8 7 T
2c 10 8 6 5 3 2 2 2 2
3c 24 18 13 1 7 6 5 [A 4
4C 12 1 9 7 4 3 3 2 2
East 454 527 533 490 350 248 183 143 n7
Northeast 84 T4 58 45 28 20 16 14 12
North 187 219 217 191 130 86 62 49 41
West 145 136 115 92 58 39 29 24 20

Total (cfs) 964 1027 977 861 593 414 308 245 205



Quick TR-55 Version: 5.46 S/N: Page 4
Return Frequency: 25 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 11. Distributicn
(24 hr. Duration Storm)

Executed: 09-18-2000 12:58:17
Watershed file: --> P:\DATA\PROJECTS\3081\40\SW\POSTOVZ .MOP
Hydrograph file: --> P:\DATA\PROJECTS\3081\40\SH\POSTDV25, HYD

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97 REV 9/98

Composite Hydrograph Summary (cfs)

Subarea 14.0 14.3 4.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
1c 6 5 5 4 4 4 3 3 3
2c 1 1 1 1 1 1 1 1 1
3c 3 & 3 3 2 2 2 2 2
4C 2 2 1 1 1 1 1 1 1
East 98 81 69 59 53 47 42 38 36
Northeast 11 9 8 8 7 6 6 5 5
North 35 30 26 23 21 19 17 16 14
West 18 15 13 12 1" 10 9 8 7
Total (cfs) 174 146 126 1M1 100 90 81 Th 69
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
1c 3 2 2 2 1]
2c 1 1 1 0 0
3C 2 1 1 1 0
4C 1 1 1 1 0
East 34 30 27 22 0
Northeast 5 4 4 3 0
North 14 12 10 9 0
West ¥ i 6 5 5 0

Total (cfs) 67 57 51 43 0



Quick TR-55 Version: 5.46 S/N: Page 1
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 1I. Distribution
(24 hr. Duration Storm)

Executed: 10-01-1998 11:25:28
Watershed file: --> A:\POSTDV2 .MOP
Hydrograph file: --> A:\POSTDVOD.HYD

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97 REV 9/98

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc * Tt Precip, | Runoff la/p
Description (acres) thrs)  thrs)  (in) | (in) input/used
1c 42.00 67.0 0.40 0.00 6.10 I 2.61 1.16 .16
2c 15.00 56.0 0.30 0.10 6.10 | 1.66 1.26 .26
3c 33.00 58.0 0.40 0.00 6.10 | 1.82 1.24 .24
4C 16.00 57.0 0.40 0.10 6.10 | 1.74 1.25 .25
East 520.00 67.0 0.75 0.00 6.10 | 2.861 1.16 .16
Northeast 80.00 63.0 0.40 0.10 6.10 | 2.25 1.19 .19
North 236.00 63.0 0.50 0.20 6.10 | 2.25 1.19 .19
West 100.00 71.0 0.50 0.10 6.0 | 2.98 .13 .13 Toht RMM%
* Travel time from subares outfell to composite watershed outfall point.
1 -~ Subarea where user specified interpolation between la/p tables. = 215.7 ac~Fl

Total area = 1042.00 acres or 1.6281 sq.mi
Peak discharge = 1618 cfs

WARNING: Drainage aress of tWo or more subareas
differ by a factor of 5 or greater.

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values la/p

Subarea Te =Tt Te * Tt Interpolated la/p
Description thr) Chr) Chr) Chr) (Yes/No) Messages
1Cc 0.35 0.00 0.40 0.00 Yes "
2C 0.32 0.05 0.30 0.10 Yes --
ic 0.41 0.01 0.40 0.00 Yes -
4C 0.38 0.09 0.40 0.10 Yes .-
zast 0.68 0.07 0.75 0.00 Yes .-
Northeast 0.37 0.09 0.40 0.10 Yes ->
North 0.53 0.18 0.50 0.20 Yes -~
dest 0.52 0.08 0.50 0.10 Yes --

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2
Return Frequency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 1. Distribution
(24 hr. Duration Storm)

Executed: 10-01-1998 11:25:28
Watershed file: --> A:\POSTDVZ .MOP
Hydrograph file: --> A:\POSTDVOO.HYD

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97 REV 9/98

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Dutfall

Subarea (cfs) (hrs)
ic 96 12.3
2c 20 12.4
3C 49 12.4
4C 20 12.5
East 837 12.6
Northeast 136 12.4
North 360 12.6
West 223 12.5



Quick TR-55 Version: 5.46 S/N: Page 3

Subarea
Description

4C

East
Northeast
North
West

Total (cfs)

Subarea
Description

.ast
lortheast
arth
lest

otal (cfs)

Return Frequency: 100 years

TR=55 TABULAR HYDROGRAPH METHOD
Type I1. Distribution
(24 hr. Duration Sterm)

Executed: 10-01-1998 11:25:28
Watershed file: =--> A:\POSTDVZ .MOP
Hydrograph file: --> A:\POSTDVO0OD.HYD

Dairyland Power Caop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97 REV 9/98

Composite Hydrograph Summary (cfs)

.0 1.3 M6 1.9 12,0 12,1 12.2 12.3  12.4
hr hr hr hr hr hr hr hr hr

----- O N N S A e e s S s e e s s e N e S S RS R SR -

2 3 4 9 18 38 7 96 94
0 0 0 1 2 4 10 18 20
1 1 1 2 [ 15 33 48 49
0 0 0 1 1 3 7 13 19
19 27 36 53 69 105 190 343 547
3 4 3 10 18 36 70 109 136
6 9 1" 17 22 33 63 Te¥ 224
(-] 9 12 20 32 56 102 165 209

----------- e L e

37 53 69 13 168 290 566 919 1298

------------------ e L LR L L L D P S Sy

12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
hr hr hr hr hr hr hr hr hr

(£ 51 38 29 19 14 12 10 9
18 13 10 7 5 4 3 3 3
39 28 21 17 1" 9 7 6 é
20 18 14 11 7 5 4 3 3

733 837 830 76 531 370 270 208 168



Quick TR-55 Version: 5.46 S/N: Page 4
Return Freguency: 100 years

TR-55 TABULAR HYDROGRAPH METHOD
Type I1. Distribution
(24 hr. Duration Storm)

Executed: 10-01-1998 11:25:28
Watershed file: --> A:\POSTDVZ .MOP
Hydrograph file: --> A:\POSTDVOD.HYD

Dairyland Power Coop.
Feasibility Report
PostDevelopment Conditions
BJK 5/97 REV 9/98

Composite Hydrograph Summary (cfs)

Subarea 4.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
ic 8 7 T 6 5 5 & 4 4
2C 2 2 2 2 1 1 1 1 1
3c 15 5 4 4 3 3 3 3 2
4C 3 2 2 2 2 2 1 1 1
East 141 115 97 a3 74 66 59 53 49
Northeast 15 13 12 1 10 9 8 T 7
North 51 4 38 33 30 27 24 22 20
West 24 21 18 16 14 13 12 " 10
Total (cfs) 249 209 180 157 139 126 112 102 94
Subarea 18.0 19.0 20.0 22.0 26.0

Description hr hr hr hr hr
ic 4 3 3 2 0
c 1 1 1 1 0
ic 2 2 2 2 0

iC 1 1 1 1 0

‘ast 47 42 37 30 0

lortheast 6 6 5 4 0

lorth 19 17 15 13 0

lest 10 8 7 6 0

otal (cfs) 90 B0 71 59 0



POND-2 Version: 5.21 S/N:

Executed 09-18-2000

13:11: 1

Page 1 of &4

Data directory: p:\data\projects\3081\40\sw\*.HYD

File Summary for Composite Hydrograph

Time
Chrs)

POSTDVZ25 BSN10UT]

({cfs)

(cfs)

0.4
0.5
0.5
0.6
0.6
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.9
1.2
1.5
1.8
2.0
2.2
2.3

BSN20UT1 TPTPSTZ2S

(cfs)

0.4
0.5
0.5
0.5
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

(Total)

o Peck

Combined  Post -0 evelsp went
Py rogvespln 25 yr Storm
6:u§-n | +

F5¢hblr1 7 o &
Surround " Watrohed



POND-2 Version: 5.21 S/N: Page 2 of 4
Executed 09-18-2000 13:11:17
Data directory: p:\data\projects\3081\40\sw\*.HYD
File Summary for Composite Hydrograph

Time POSTDV25 BSNTOUTY1 BSN20UT1 TPTPST25
(hrs) (cfs) (cfs) (cfs) (Total)

15.00 111.0 2.4 0.6 114.0
15.10 109.0 2.9 0.6 112.1
15.20 107.0 2.6 0.6 110.2
15.30 104.0 2.7 0.6 107.3
15.40 102.0 2.7 0.6 105.3
15.50 100.0 2.8 0.6 103.4
15.60 98.0 2.8 0.6 101.4
15.70 96.0 2.8 0.6 99.4
15.80 94.0 2.9 0.6 97.5
15.90 92.0 2. 0.6 95.5
16.00 90.0 2.9 0.6 93.5
16.10 88.0 2.9 0.6 91.5
16.20 86.0 2.9 0.6 89.5
16.30 85.0 2.9 0.6 B8.5
16.40 83.0 2.7 0.6 86.3
16.50 81.0 2.6 0.6 84.2
16.60 80.0 2.5 0.6 83.1
16.70 78.0 2.4 0.6 81.0
16.80 77.0 2.3 0.6 79.9
16.90 75.0 2.3 0.6 77.9
17.00 74.0 2id 0.6 76.8
17.10 73.0 2.2 0.6 75.8
17.20 72.0 2.2 0.6 74.8
17.30 71.0 2.1 0.6 3.7
17.40 70.0 2.1 0.6 T2 T
17.50 69.0 2.1 0.6 .7
17.60 69.0 e.1 0.6 7.7
17.70 68.0 2.1 0.6 70.7
17.80 68.0 2.0 0.6 70.7
17.90 67.0 2.0 0.6 69.6
18.00 67.0 2.0 0.6 69.6
18.10 66.0 2.0 0.6 68.6
18.20 65.0 2.0 0.6 67.6
18.30 64.0 2.0 0.6 66.6
18.40 63.0 2.0 0.6 65.6
18.50 62.0 2.0 0.6 64.6
18.60 61.0 2.0 0.6 63.6
18.70 60.0 2.0 0.6 62.6
18.80 59.0 2.0 0.7 61.7
18.90 58.0 2.0 0.7 60.8

19.00 57.0 2.0 0.8 59.8



POND-2 Version: 5.21 S/N: Page 3 of 4
Executed 09-18-2000 13:11:11
Data directory: p:\data\projects\3081\40\sw\*.HYD
File Summary for Composite Hydrograph

Time POSTDV25 BSN1OUT1 BSN20UT1 TPTPST2S
Chrs) (cfs) (cfs) (cfs) (Total)

19.10 56.0 2.0 0.8 58.8
19.20 56.0 2.0 0.9 58.9
19.30 55.0 2.0 0.9 57.9
19.40 55.0 2.0 0.9 57.9
19.50 54.0 2.0 0.9 56.9
19.60 53,0 1.9 0.9 55.9
19.70 53.0 1.8 0.9 55.7
19.80 52.0 1.6 1.0 54.6
19.90 52.0 1.5 1.0 54.5
20.00 51.0 1.4 1.0 53.4
20.10 51.0 1.4 1.0 53.3
20.20 50.0 1.3 1.0 52.3
20.30 50.0 1.2 1.0 52.2
20.40 49.0 1.2 1.0 51.2
20.50 49.0 1.2 1.0 51.2
20.60 49.0 11 1.0 51.1
20.70 48.0 1.1 1.0 50.1
20.80 48.0 1.1 1.0 50.1
20.90 47.0 1.1 1.0 49.1
21.00 47.0 1.0 1.0 49.0
21.10 47.0 0.8 1.0 48.8
21.20 46.0 0.8 1.0 47.8
21.30 46.0 0.8 1.0 47.8
21.40 45.0 0.8 1.0 46.8
21.50 45.0 0.8 1.0 46.8
21.60 45.0 0.8 1.0 46.8
21.70 44.0 0.8 1.0 45.8
21.80 44.0 0.8 1.0 45.8
21.90 43.0 0.8 1.0 44.8
22.00 43.0 0.8 1.0 44.8
22.10 42.0 0.8 1.0 43.8
22.20 41.0 0.8 1.0 42.8
22.30 40.0 0.8 1.0 41.8
22.40 39.0 0.8 1.0 40.8
22.50 38.0 0.8 1.0 39.8
22.60 37.0 0.8 1.0 38.8
22.70 35.0 0.8 1.0 36.8
22.80 34.0 0.8 1.0 35.8
22.90 33.0 0.8 1.0 34.8
23.00 32.0 0.8 1.0 35.8
23.10 31.0 0.8 1.0 32.8



POND-2 Version: 5.21 S/N: Page 4 of 4
Executed 09-18-2000 13:11:11
Data directory: p:\data\projects\3081\40\sw\*.HYD
File Summary for Composite Hydrograph

Time POSTDV25 BSN1OUT1 BSN20OUTT TPTPST25
(hrs) (cfs) (cfs) (cfs) (Total)

23.20 30.0 0.8 1.0 31.8
23.30 29.0 0.8 1.0 30.8
23.40 28.0 0.8 1.0 29.8
23.50 27.0 0.8 1.0 28.8
23.60 26,0 0.8 1.0 27.8
23.70 25,0 0.8 1.0 26.8
23.80 24.0 0.8 1.0 25.8
23.90 25.0 0.8 1.0 24.8
24.00 22.0 0.8 0.9 23.7
24.10 20.0 0.8 0.7 21.5
24.20 19.0 0.8 0.6 20.4
24.30 18.0 0.8 0.6 19.4
24.40 17.0 0.8 0.6 18.4
24.50 16.0 0.8 0.6 17.4
24.60 15.0 0.8 0.6 16.4
24.70 14.0 0.8 0.6 15.4
24,80 15.0 0.8 0.6 14.4
24.90 12.0 0.8 0.6 13.4
25.00 11.0 0.8 0.6 12.4
25.10 10.0 0.8 0.6 1.4
25.20 9.0 0.8 0.6 10.4
25.30 8.0 0.8 0.6 9.4
25.40 6.0 0.8 0.6 7.4

25.50 5.0 0.8 0.6 6.4



POND-2 Version: 5.21

S/N:

Executed 09-18-2000

13:14:54

Page 1 of 4

Data directory: p:\data\projects\3081\40\sw\*.HYD

File Summary for Composite Hydrograph

Time
(hrs)

POSTDVOO BSN1OUT2 BSN20UTZ TOTPSTOO

(cfs)

1618.0
1511.0
1316.0
1104.0
892.0
752.0
613.0
532.0
451.0
402.0
352.0
322.0
292.0
270.0
249.0
236.0
222.0
209.0
199.0
190.0
180.0
174.0
168.0
163.0

{cfs)

12.2
14.8
15.7
15.5
14.8
14.0
13.3
12.5
1.7
10.8
10.0
9.6
9l
8.5
8.1
Tl
7.4
Ta2
7.0
6.8
6.6
6.2

(cfs)

0.5

0.6
0.6
1.2
3.7
5.2
6.1
6.6
6.9
7.0
7.0
7.0
7.0
6.9
6.7
6.6
6.5
6.3
6.0
5.8
5.7
5.4
5.2
4.8
4.5
4.2
4.0

(Total)

1554.4
1622.0
1522.9
1333.4
1124.9
914.3
Vb
634.8
553.0
471.3
421.5
370.6
339.5
308.6
286.0
264.3
250.6
235.9
222.4
211.9
202.3
191.8
185.3
178.8
173.2

= Penke

Combined Post - Dcr—blu(mc.ni
Pdrogrph - 1009 Shorm
Bosim | 1

Besim 2 }
Suvrv ""\d"'& Wede rShael .



POND-2 Version: 5.21 S/N: Page 2 of 4
Executed 09-18-2000 13:14:54
Data directory: p:\data\projects\3081\40\sw\*.HYD
File Summary for Composite Hydrograph

Time POSTDVOO BSN1OUT2 BSN20UTZ2 TOTPSTOO
Chrs) (cfs) (cfs) (cfs) (Total)

15.00 157.0 5.8 3.8 166.6
15.10 153.0 5.5 3.6 162.1
15.20 150.0 5.3 3.5 158.8
15.30 146.0 5.0 3.4 154.4
15.40 143.0 4.6 3.3 150.%
15.50 139.0 4.3 3.3 146.6
15.60 136.0 4.1 3.2 143.3
15.70 134.0 3.9 3.2 141.1
15.80 131.0 3.8 3.1 137.2
15.90 129.0 3.6 3.1 135.7
16.00 126.0 3.5 3.1 132.6
16.10 125.0 3.4 3.1 129.5
16.20 120.0 3.4 3. 126.4
16.30 118.0 3.3 3.0 124.2
16.40 115.0 3.2 2.8 121.0
16.50 112.0 3.2 2.6 117.8
16.60 110.0 3.2 23 115.7
16.70 108.0 31 2.4 113.5
16.80 106.0 3.1 2.3 111.4
16.90 104.0 3 2 109.3
17.00 102.0 3N 2.2 107.3
17.10 100.0 3.1 2.2 105.2
17.20 99.0 3.0 2.1 104.2
17.30 97.0 3.0 2.1 102.2
17.40 96.0 3.0 2.1 101.1
17.50 94.0 3.0 2.1 99.1
17.60 93.0 3.0 2.1 98.1
17.70 92.0 3.0 2.0 97.1
17.80 92.0 3.0 2.0 97.1
17.90 91.0 3.0 2.0 96.0
18.00 90.0 3.0 2.0 95.0
18.10 89.0 3.0 2.0 94.0
18.20 88.0 3.0 2.0 93.0
18.30 87.0 3.0 2.0 92.0
18.40 86.0 3.0 2.0 91.0
18.50 85.0 2.9 2.0 89.9
18,60 84.0 2.8 2.0 B8.8
18.70 83.0 2.6 2.0 87.6
18.80 8z2.0 2.5 2.0 B6.5
18.90 81.0 2.4 2.0 85.4

19.00 80.0 2.4 2.0 84.4



POND-2 Versien: 5.21 S/N: Page 3 of 4
Executed 09-18-2000 13:14:54
Date directory: p:\data\projects\3081\40\sw\*.HYD
File Summary for Composite Hydrograph

Time POSTDVOD BSN1OUTZ2 BSN20UTZ TOTPSTOD
(hrs) (cfs) (cfs) (cfs) (Total)

19.10 79.0 2.3 2.0 83.3
19.20 78.0 2.2 2.0 8z2.2
19.30 77.0 2.2 2.0 81.2
19.40 76.0 2.2 2.0 80.2
19.50 76.0 2.1 2.0 80.1
19.60 75.0 2.1 1.9 79.0
19.70 74.0 2.1 1.7 77.8
19.80 73.0 2.1 1.6 76.7
19.%90 72.0 2.1 1.5 75.5
20.00 71.0 2.0 1.4 T4.4
20.10 70.0 2.0 1.3 73.3
20.20 70.0 2.0 13 73.3
20.30 69.0 2.0 1.2 72.2
20.40 69.0 2.0 1.2 72.2
20.50 68,0 2.0 141 7.1
20.60 67.0 2.0 Y 701
20.70 67.0 2.0 1.1 70.1
20.80 66.0 2.0 11 69.1
20.90 66.0 2.0 1.0 69.1
21.00 65.0 2.0 1.0 68.1
21.10 64.0 2.0 1.0 67.0
21.20 64.0 2,0 1.0 &7.0
21.30 63.0 2.0 1.0 65.0
21.40 63.0 2.0 1.0 66.0
21.50 62.0 2.0 1.0 65,0
21.60 61.0 2.0 1.0 64.0
21.70 61.0 2.0 1.0 64.0
21.80 60.0 2.0 1.0 63.0
21.90 60.0 2.0 1.0 63.0
22,00 59.0 2.0 1.0 62.0
22.10 58.0 2.0 1.0 61.0
22.20 56.0 2.0 ol 59.0
22.30 55.0 2.0 1.0 58.0
22.40 53.0 2.0 1.0 56.0
22.50 52.0 2.0 1.0 55.0
22.60 50.0 2.0 1.0 53.0
22.70 49.0 2.0 1.0 52.0
22.80 47.0 2.0 1.0 50.0
22.90 46.0 2.0 g 49.0

1.0
23.00 44.0 2.0 1.0 47.0
23.10 43.0 1.9 1.0 45.9



POND-2 Version: 5.21 S/N: Page 4 of 4
Executed 09-18-2000 13:14:54
Data directory: p:\data\projects\3081\40\sw\*.HYD
File summary for Composite Hydrograph

Time POSTDVOD BSN10UTZ BSN20UTZ TOTPSTOO
(hrs) (cfs) (cfs) (cfs) (Total)

23.20 41.0 1.8 1.0 43.8
23.30 40.0 1.6 1.0 42.6
23.40 38.0 1.5 1.0 40.5
23.50 37.0 1.4 1.0 39.4
23.60 35.0 1.4 1.0 37.3
23.70 34.0 123 1.0 36.3
23.80 32.0 1.2 1.0 34.2
23.90 31.0 1.2 1.0 33.2
24.00 30.0 1.2 0.9 32.1
24.10 28.0 T 0.7 29.9
24.20 27.0 11 0.6 28.7
24.30 25.0 1.1 0.6 26.7
24.40 24.0 1 0.6 25.7
24.50 22.0 1.1 0.6 23,7
24.60 21.0 1.0 0.6 22.6
24.70 19.0 1.0 0.6 20,6
24.80 18.0 1.0 0.6 19.6
24.90 16.0 1.0 0.6 17.6
25.00 15.0 0.9 0.6 16.5
25.10 13.0 0.8 0.6 14.4
25.20 12.0 0.8 0.6 13.4
25.30 10.0 0.8 0.6 1.4
25.40 9.0 0.8 0.6 10.4

25.50 7.0 0.8 0.6 8.4



5 TRC

Operational Run-off Calculations

Dairyland Power Cooperative Final October 2016
Revised July 2024

Run-On and Run-Off Control System Plan
Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin

\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\R5636180000-002_Att 4_Control Plan.docx
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Quick TR-55 Ver.5.46 S/N:
Executed: 19:42:40 10-12-2000 p:\data\projects\3081\40\sw\op\OPERAT.TCT

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS
(Solved for Time using TR-55 Methods)

Dairyland Power Coop.
Plan of Operation
Operational Conditions

Subarea descr. Tc or Tt Time (hrs)

Area A Te 0.08
Area B Tc 0.21
Area D Te 0.06 — Rend fv 0. l0
Area E Tc 0.15
Area F Te 0.24
Area G Te 0.05 = Rourd to 010
Area H Te 0.10
Area | Tec 0.15



Quick TR-55 Ver.5.46 S/N:
Executed: 19:42:40 10-12-2000 p:\data\projects\3081\40\sw\op\OPERAT.TCT

Dairyland Power Coop.
Plan of Operation
Operational Conditions

Tc COMPUTATIONS FOR: Area A

SHEET FLOW (Applicable to Tc only)

Segment ID 1
Surface description grass
Manning's roughness coeff., n 0.1500
Flow length, L (total < or = 300) ft 65.0
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.3330
0.8
007 * (n*L)
T S fossspesncases hrs 0.04 = 0.04
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOW
Segment 1D 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft 625.0
Watercourse slope, s ft/ft  0.0600
0.5
Avg.V = Csf * (s) ft/s  3.9521
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600"V) hrs 0.04 = 0,04
CHANNEL FLOW
Segment 1D
Cross Sectional Flow Area, a sq.ft 0.00
Wetted perimeter, PW ft 0,00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft  0.0000
Manning's roughness coeff,, n 0.,0000
2/3 /2
149 * p * ¢
Vi casersmuscapasnicinse ft/s  0.0000
n
Flow length, L ft 0
T =L/ (3600%V) hrs 0.00 = 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 19:42:40 10-12-2000 p:\data\projects\3081\40\sw\op\OPERAT.TCT

Dairyland Power Coop.
Plan of Operation
Operational Conditions

Tc COMPUTATIONS FOR: Area B

SHEET FLOW (Applicable to Tc only)

Segment 1D 1
Surface description grass
Manning's roughness coeff., n 0.1500
Flow length, L (total < eor = 300) ft 300.0
Two-yr 24-hr rainfall, p2 in 2.800
Land slope, s fr/ft  0.1700
0.8

.007 * (n*L)

T = =crceccrmecans hrs 0.18 = 0.18
0.5 0.4
Yo B s

SHALLOW CONCENTRATED FLOW

Segment ID 2

Surface (paved or unpaved)? Unpaved

Flow length, L ft 220,0

Watercourse slope, s ft/ft  0.0200
0.5

Avg.V = Csf * (s) ft/s 2.2818

where: Unpaved Csf = 16.1345
Paved Csf = 20,3282

T =L / (3600*V) hrs 0.03 = 0.03

CHANNEL FLOW

Segment ID

Cross Sectional Flow Area, a sq.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft  0.0000
Manning's roughness coeff., n 0.0000

2/3 1/2
149 % ¢ Wig
Vi@ —rtisscivvspmanenns ft/s 0.0000
n

Flow length, L ft 0
T =L/ (3600%V) hrs 0.00 = 0.00

.......... sxsssssrERREEE S
TAEsAEESEEELEsemaEEa e

TOTAL TIME Chrs) 0.21



Quick TR-55 Ver.5.46 S/N:
Executed: 19:42:40 10-12-2000 p:\data\projects\3081\40\sw\op\OPERAT.TCT

Dairyland Power Coop.
Plan of Operation
Operational Conditions

Tc COMPUTATIONS FOR: Area D

SHEET FLOW (Applicable to Tc only)

Segment 1D 1
Surface description soil
Manning's roughness coeff., n 0.0110
Flow length, L (total < or = 300) ft 150.0
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.0500
0.8

.007 * (n*L)

TS Stpramcerraess hrs 0.02 = 0.02
0.5 0.4
P2 ¥ .5

SHALLOW CONCENTRATED FLOW

Segment ID 2
surface (paved or unpaved)? Unpaved
Flow Length, L ft 550.0
Watercourse slope, s ft/ft  0.0500
0.5

Avg.V = Csf * (s) ft/s 3.6078
where: Unpaved Csf = 16.1345

Paved Csf = 20.3282
T =L / (3600%V) hrs 0.04 = 0.04

CHANNEL FLOW

Segment D

Cross Sectional Flow Area, a sq. ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft  0.0000
Manning's roughness coeff., n 0.0000

2/3 1/2
149 % p * g
Ve srseesrmsrrudaseenra ft/s 0.0000
n

Flow length, L ft 0
T =1L/ (3600%V) hrs 0.00 = 0.00



Quick TR-55 Ver.5.46  S/N:
Executed: 19:42:40 10-12-2000 p:\data\projects\3081\40\sw\op\OPERAT.TCT

Dairyland Power Coop.
Plan of Operation
Operational Conditions

Tc COMPUTATIONS FOR: Area E

SHEET FLOW (Applicable to Tec only)

Segment ID 1
Surface description grass
Manning's roughness coeff., n 0.1500
Flow length, L (total < or = 300) ft 230.0
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.1800
0.8
-007 * (n*L)
Fus  sssrrassevedss hrs 0.14 = 0.14
0.5 0.4
P2 % g
SHALLOW CONCENTRATED FLOW
Segment ID 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft 150.0
Watercourse slope, s ft/ft  0.0500
0.5
Avg.V = Csf * (s) ft/s  3.6078
where:  Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =1L/ (3600*V) hrs 0.01 = 0.00
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sq.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft  0.0000
Manning's roughness coeff., n 0.0000
2/3 172
T.49 * p % g
L ft/s  0.0000
n
Flow length, L ft 0
T=L / (3600%V) hrs 0.00 = 0,00



Quick TR-55 Ver.5.46 S/N:
Executed: 19:42:40 10-12-2000 p:\data\projects\3081\40\sw\op\OPERAT.TCT

Dairyland Power Coop.
Plan of Operation
Operetional Conditions

Tc COMPUTATIONS FOR: Area F

SHEET FLOW (Applicable to Tc only)

Segment ID 1
Surface description grass
Manning's roughness coeff., n 0.1500
Flow length, L (total < or = 300) ft 185.0
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.2500
0.8

.007 * (n*L)

TiZ =rocssesssmmess hrs 0.10 = 0.10
0.5 0.4
P2 * g

SHALLOW CONCENTRATED FLOW

Segment ID 2

Surface (paved or unpaved)? Unpaved

Flow length, L ft  1370.0

Watercourse slope, s ft/ft  0.0300
0.5

Ava.V = Csf * (s) ft/s 2.7946

where: Unpaved Csf = 16.1345
Paved Csf = 20.3282

T =1L/ (3600*V) hrs 0.14 = 0.14

CHANNEL FLOW

Segment ID

Cross Sectional Flow Area, a sq. ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pu ft 0.000
Channel slope, s ft/ft  0.0000
Manning's roughness coeff., n 0.0000

2/3 172
T L R ]
V= eesmesmsmsecaiies ft/s  0.0000
n

Flow length, L ft 0
T =L/ (3600%V) hrs 0.00 = 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 19:42:40 10-12-2000 p:\data\projects\3081\40\sw\op\OPERAT.TCT

Dairyland Power Coop.
Plan of Operation
Operational Conditions

Tc COMPUTATIONS FOR: Area G

SHEET FLOW (Applicable to Tc only)

Segment ID 1
surface description grass
Manning's roughness coeff., n 0.1500
Flow length, L (total < or = 300) ft 45.0
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.3300
0.8

L007 * (n*L)

T8 Stsfcdsmmmpas hrs 0.03 = 0.03
0.5 0.4
P2 ¥ &

SHALLOW CONCENTRATED FLOW

Segment ID 2
Surface (paved or unpaved)? Unpaved
Flow length, L ft 320.0
Watercourse slope, s ft/ft  0.1200
0.5

Avg.V = Csf * (s) ft/s 5.5892
where: Unpaved Csf = 16,1345

Paved Csf = 20.3282
T =L / (3600%V) hrs 0.02 = 0.02

CHANNEL FLOW

Segment ID

Cross Sectional Flow Area, a sq.ft 0.00

Wetted perimeter, Puw ft 0.00

Hydraulic radius, r = a/Pw ft 0.000

Channel slope, s ft/ft  0.0000

Manning's roughness coeff., n 0.0000
2/3 1/2

1.49 % p * g

Vs sscemecsemmrvecaness ft/s 0.0000
n

Flow length, L ft 0

T =1L / (3600*V) hrs 0.00 = 0,00



Quick TR-55 Ver.5.46 S/N:
Executed: 19:42:40 10-12-2000 p:\data\projects\3081\40\sw\op\OPERAT.TCT

Dairyland Power Coop.
Plan of Operation
Operational Conditions

Tc COMPUTATIONS FOR: Area H

SHEET FLOW (Applicable to Tc only)

Segment 1D 1
Surface description grass
Manning's roughness coeff., n 0.1500
Flow length, L (total < or = 300) ft 50.0
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.2000
0.8

.007 * (n*L)

T GemensrwasRERa hrs 0.04 = 0,04
0.5 0.4
pei | e

SHALLOW CONCENTRATED FLOW

Segment ID 2

Surface (paved or unpaved)? Unpaved

Flow length, L ft 650.0

Watercourse slope, s ft/ft  0.0350
0.5

Avg.V = Csf * (s) ft/s 3.0185

where:  Unpaved Csf = 16.1345
Paved Csf = 20.3282

T =L/ (3600*V) hrs 0.06 = 0.06

CHANNEL FLOW

Segment ID
Cross Sectional Flow Area, a sq.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft  0.0000
Manning's roughness coeff., n 0.0000
2/3 1/2
149 * & '+ &
V= -ercececenaceaccnaas ft/s  0.0000
n
Flow length, L ft 0
T =L / (3600%y) hrs 0.00 = 0.00
TOTAL TIME (hrs) 0.10



Quick TR-55 Ver.5.46 S/N:
Executed: 19:42:40 10-12-2000 p:\data\projects\3081\40\sw\op\OPERAT.TCT

Dairyland Power Coop.
Plan of Operation
Operational Conditions

Tc COMPUTATIONS FOR: Area I

SHEET FLOW (Applicable to Tc only)

Segment 1D 1
Surface description grass
Manning's roughness coeff., n 0.1500
Flow length, L (total < or = 300) ft 70.0
Two-yr 24-hr rainfall, P2 in 2.800
Land slope, s ft/ft  0.0350
0.8

.007 * (n*L)

TS socer—esmanan- hrs 0.10 = 0.10
0.5 0.4
P8

SHALLOW CONCENTRATED FLOW

Segment 1D 2

Surface (paved or unpaved)? Unpaved

Flow length, L ft 570.0

Watercourse slope, s ft/ft  0.0500
0.5

Avg.V = Csf * (s) ft/s 3.6078

where: Unpaved Csf = 16.1345
Paved Csf = 20.3282

T =L/ (3600%V) hrs 0.04 = 0.04

CHANNEL FLOW

Segment 1D

Cross Sectional Flow Area, a sq.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft  0.0000
Manning's roughness coeff., n 0.0000

2/3 1/2
149 & p ¥ g
V= mecrcccremaennannaas ft/s 0.0000
n

Flow length, L ft 0
T=1L/ (3600%V) hrs 0.00 = 0.00

_
o
-
=
—
- s
—
=
moss



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type I1 Distribution
(24 hr. Duration Storm)

Executed: 10-12-2000 20:11:42
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL1 .WSD
Hydrograph file: --> p:\data\projects\3081\40\sw\op\CELL1  .HYD

Dairyland Power Coop.
Plan of Operation
Operational Conditions
Cell 1

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA cN Tc * Tt Precip. | Runoff la/p
Description (acres) Chrs)  Chrs)  (in) |  (in) input/used
Area A 1.10 69.0 0.10 0.00 6.10 | 2«79 <183 10
Area B 2.70 69.0 0.20 0.00 6.10 | 2,19 =158 .20

* Travel time from subarea outfall to composite watershed outfall point.

Total area = 3.80 acres or 0.00594 sq.mi
Peak discharge = 14 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values la/p

Subarea Te Tt Tc * Tt Interpolated la/p
Description (hr) Chr) thr) Chr) (Yes/No) Messages
Area A 0.10 0.00 fabod e No -=
Area B 0.21 0.00 0.20 0.00 No -

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type Il Distribution
(24 hr. Duration Storm)

Executed: 10-12-2000 20:11:42
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL1
Hydrograph file: --> p:\data\projects\3081\40\sw\op\CELL1

Dairyland Power Coop.
Plan of Operation
Operational Conditions
cell 1

»>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) thrs)
Area A 5 12.1
Area B 9 12.1

Composite Watershed 14 12.1

JWSD
HYD



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type 11 Distribution
(24 hr. Duration Storm)

Executed: 10-12-2000 20:11:49
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL2A .WSD
Hydrograph file: --> p:\data\projects\3081\40\sw\op\CELL2A .HYD

Dairyland Power Coop.
Plan of Opertaion
Operational Conditions
cell 2a

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te * Tt Precip. | Runoff la/p
Description (acres) (hrs) ¢hrs)  Cin) | (in) input/used
Area D 1.30 69.0 0.10 0.00 6.10 | 2.79 .15 .10
Area E 1.60 69.0 0.20 0.00 6.10 | 2.79 .15 .10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 2.90 acres or 0.00453 sqg.mi
Peak discharge = 11 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values la/p

Subarea Te L f 3 Te  * Tt Interpolated la/p
Description thr) thr) Chr) thr) (Yes/No) Messages
Area D 0.10 0.00 ke e No s
Area E 0.15 0,00 0.20 0.00 No --

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type Il Distribution
(24 hr. Duration Storm)

Executed: 10-12-2000 20:11:49
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL2A
Hydrograph file: --> p:\data\projects\3081\40\sw\op\CELL2A

Dairyland Power Coop.
Plan of Opertaion
Operational Conditions
cell 24

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
Area D 6 12,1
Area E 6 12.2

Composite Watershed 1 12.1

MSD
-HYD



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type 11 Distribution
(24 hr. Duration Storm)

Executed: 10-12-2000 20:11:57
Watershed file: --> p:\data\projects\3081\40\sw\op\TEMPBAS .WSD
Hydrograph file: --> p:\data\projects\3081\40\sw\op\TEMPBAS .HYD

Dairyland Power Coop.
Plan of Opertaion =

Operational Conditions

Cell 2A Temporary Basin

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Tc *Tt  Precip. | Runoff la/p
Description (acres) (hrs)  (hrs)  (in) |  (in) input/used
Area F 7.60 69.0 0.20 0.00 6.10 | 2.7 .15 .10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 7.60 acres or 0.01187 sq.mi
Peak discharge = 27 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values la/p

Subarea Te b - Te * Tt Interpolated la/p
Description thr) (hr) (hr) Chr) (Yes/No) Messages
Area F 0.24 0.00 0.20 0.00 No &

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2
TR-55 TABULAR HYDROGRAPH METHQOD

Type 11 Distribution

(24 hr. Duration Storm)

Executed: 10-12-2000 20:11:57

Watershed file: --> p:\data\projects\3081\40\sw\op\TEMPBAS .WSD
Hydrograph file: --> p:\data\projects\3081\40\sw\op\TEMPBAS .HYD

Dairyland Power Coop.
Plan of Opertaion

Operational Conditions

Cell 2A Temporary Basin

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) thrs)
Area F 27 12.2
Composite Watershed 27 12.2



Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD

Type Il Distribution

(24 hr, Duration Storm)

Executed: 10-12-2000 20:12:03
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL2B .WSD
Hydrograph file: --> p:\data\projects\3081\40\sw\op\CELL2B .HYD

Dairyland Power Coop.
Plan of Opertaion
Operational Conditions
Cell 2B

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te *Tt  Precip. | Runoff 1la/p
Description (acres) (hrs)  ¢hrs)  (in) | (in) input/used
Area G 0.60 69.0 D.10 0.00 6.10 | 207 15 %0

* Travel time from subarea ocutfall to composite watershed outfall point.
Total area = 0.60 acres or 0.00094 sg.mi
Peak discharge = 3 cfs

>»>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values la/p

Subarea Tc T Tc * Tt Interpolated la/p
Description thr) Chr) (hr) Chr) (Yes/No) Messages
Area G 0.10 0.00 ek " No ==

* Travel time from subarea outfall to composite watershed outfall point.
*% Tc & Tt are available in the hydrograph tables.



Quick TR-55 Versjon: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type Il Distribution
(24 hr. Duration Storm)

Executed: 10-12-2000 20:12:03
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL2B .WSD
Hydrograph file: --> p:\data\projects\3081\40\sw\op\CELL2B .HYD

Dairyland Power Coop.
Plan of Opertaion
Operational Conditions
Cell 2B

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) thrs)

Composite Watershed 3 12.1



Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type I1 Distribution
(24 hr. Duration Storm)

Executed: 10-12-2000 20:12:08
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL3 ,WSD
Hydrograph file: --> p:\data\projects\3081\40\sw\op\CELL3  .HYD

Dairyland Power Coop.
Plan of Operation
Operational Conditions
Cell 3

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te * T Precip. | Runoff la/p
Description (acres) (hrs) thrs) (in) | (in) input/used
Area H 1.70 69.0 0.10 0.00 6.10 | 2.79 vl w1l

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1.70 acres or 0.00266 sq.mi
Peak discharge = 7 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values la/p

Subarea Te ol ¢ J Tc * Tt Interpolated la/p
Description Chr) Chr) Chr) thr) (Yes/No) Messages
Area H 0.10 0.00 o oy No -

* Travel time from subarea outfall to composite watershed outfall point.
** Tc & Tt are available in the hydrograph tables.



Quick TR-55 Version: 5,46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type 11 Distribution
(24 hr, Duration Storm)

Executed: 10-12-2000 20:12:08
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL3 .WsD
Hydrograph file: --> pi\data\projects\3081\40\sw\op\CELL3  .HYD

Dairyland Power Coop.
Plan of Operation
Operational Conditions
cell 3

»>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) Chrs)

Composite Watershed 7 12.1



Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD

Type 11 Distribution

(24 hr. Duration Storm)

Executed: 10-12-2000 20:21:09
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL4A .WSD
Hydrograph file: --> p:\data\projects\3081\40\sw\cp\CELL4A .HYD

Dairyland Power Coop.
Plan of Operation
Operational Conditions
Cell 4a

>»>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te  * Tt  Precip. | Runoff  la/p
Description (acres) thrs) (hrs)  (in) | (in) input/used
Area | 3,60 69.0 0.20 0.00 &.70 | 2.79 .15 .10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 3.60 acres or 0.00562 sg.mi
Peak discharge = 13 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values la/p

Subarea Tc ¥ TE Tc * Tt Interpolated la/p
Description thr) thr) thr) thr) (Yes/No) Messages
Area 1 0.15 0.00 0.20 0.00 No “=

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page 2

TR-55 TABULAR HYDROGRAPH METHOD
Type Il Distribution
(24 hr. Duration Storm)

Executed: 10-12-2000 20:21:09
Watershed file: --> p:\data\projects\3081\40\sw\op\CELL4A .WSD
Hydrograph file: --> pi\data\projects\3081\40\sw\op\CELL4A .HYD

Dairyland Power Coop.
Plan of Operation
Operational Conditions
Cell 4A

»>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea {cfs) (hrs)

Composite Watershed 13 12.2



5 TRC

Reference Information
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Run-On and Run-Off Control System Plan
Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin

\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\R5636180000-002_Att 4_Control Plan.docx



Table 2-2a.—Ituno(f curve numbers for urban areas!

Curve numbers for

Cover deseription hydrologie suil Rroup—
Average percent ,
Cover type and hydrologic condition impervious area? A 63 D

Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries,

ete.): »
Poor condition (grass cover < 50%) .............. G8 79 86 89
Fair condition (grass cover 50% to 75%)........... - 49 79 &
Good condition (grass cover > 75%).............. 39 61 ] 30
Impervious areas: :
Paved parking lots, roofs, driveways, ete.
(excluding right-of-way) «.c.cveviennnnnnnnn... o 98 98 98 98
Streets and roads:
Paved: curbs and storm sewers (excluding
right-of-way)..... P A, o e 98 98 98 ]
Paved:; open ditches (including right-of-way) ....... 83 489 92 a3
Gravel (including right-of-way) .....ocoeuennnn.... 76 85 89 91
Dirt (including right-ofway) ................. 72 2 87 8
Western desert urban areas:
Natural desert landscaping (pervious areas only)... 63 i 35 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand
or gravel mulch and basin borders). .............. 9% 96 9% 9
"Urban districts:
Commercial and business............ o O 85 89 92 M 95
Industrial....... L T o T2 81 88 91 93
Residential districts by average lot size:
1/3 acre or less (town houses)...................... 65 T 35 N o
LROIR 5 ivsiaiiiicinimenannammossami seriEas s a8 61 ] ¥ ST
UBBCTR iviivasivaniamisssinnnmnnnnensses s 30 57 2 81 Ny
T e e e 25 GY 70 80 N5
50 [ . (S 1L Y raoooran 20 51 68 ™ Y
A T o LT P S 12 46 65 T N2

Deveioping urban areas

Newly graded areas (pervious areas only,

no vegetationP............... SRR A i @ ]| 94
ldie lands (CN's are determined using cover types

similar to those in table 2.2¢).

'Average runofl condition, and |, = 0.2S.

*The average percent impervious ares thown was uredl o develop the enmpusite CN'x. Other aowmptions are ax follows: impervious g
are directly connectenl to the drminage svstem. impervinus arens have a CN of 98, and POrvRMIK arvis are consickerend EUIVIent Lo open
apace in gond hydrlogie comdition. CN's for other combinntions of contlitions muy be computes! usainge figure 2248 or 2.1,

N8 shown are equivalent 1o twee of pasture. Compeite CN's may be computedd for other combinations of open spuce ower tvpe,
Compmite CNx for natural desert labsenping shoubd he computed using figures 238 or 2.4 hivenl an the impervioes aren percentage 1N
= ¥) sund the pervious ares CN. The pervious areus CN'x are uxsumed enuivilent to ddeert shrub in guwer hvdrobygic comdition,

omperite CN's to use for the dlesign of lemporury mesaures during grading and conxtruction shoull he comprited using tigure 2.0 g 2.4,
hiserl on the degree of develupment timpervious area percentze) amd the CN's for the newly gk pervimes areas.

(210-VI-TR-55, Second Ed., June 1986) . 2



Table 2-2b.—~Runoff curve numbers for cultivated agricultural lands!

Curve numbers for

Cover description hydrologic soil group—
Hydrologic

Cover type Treatment? condition® A C D
Fallow Bare soil M

Crop residue cover (CR) ;2
Row Straight row (SR)

TSR L 4o slope
SR + CR

Small grain

Close-seeded
or broadcast
legumes or
rotation
meadow

——9= Contoured (C)

C +CR
Contoured & terraced (C&T)

C&T + CR

SR

- SR + CR

C +CR
C&T
C&T + CR

SR
C
C&T

22822 A3 2N QY
g3 2 za@as@s 82@® |

SETETEY DVEVEVEIEIEY £

7
SRBREB IRV XRNERRE B2 2R RN BRI B 88 ¢

FEIBIR JIFIBTIRBBVRY JIJL2RIRERIRE B e

226288 R2ELI2R 282248
AIBARY B IJJIFAL A

PTEEEY 199

'Averuge runoff condition, and 1, =028

*Crop renidue corer applies only if reidue ix on at Jeuxt 5%
FHydrvlugric conditio
itreus, (b) umount of yeur-round eover, (

fuce (ood 2 20%), and (e) degree of surfuce roughness,

Loor Fa

Guxt F°

2-6

of the surfuce throughout the yeur.

ctors impair infiltration and tend to increase runoff,
clors encvurape averuge and better than averuge infiltrution and tend to decrease runofl.

N is bused on cumbination of fuctors that affect infiltration and runoff, including (a) density und cunapy of vegetative
€) amount of grass or close-see

ledd legumen in rutations, (d) percent of residue cover on the lund »ur

(210-VI-TR-55, Second Ed., June 1986)
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Table 2-2¢.—Runoff curve numbers for other agricultural lands®

Curve numbers for
Cover description hydrologic soil group—
_ Hydrologic
Cover type condition A ~ C D
Pa.sr.m-eor range—continuous ' Poor i} 86 89
forage for grazing.? Fair 49 9 i) 84~
Good 39 QY e 80
Meadow—continuous grass, protected from - 30 58 71 78
grazing and generally mowed for hay. :
—% Brush—brush-weed-grass mixture with brush Poor 48 o 83
the major element.? ' Fair 35 56+ 70 7
Good 430 48 65 3
Woods—grass combination (orchard Poor 57 (K] 82 86
or tree farm).’ ' Fair 43 65 76
Good kv 58 72 i)
P Woods.$ Poor 45 66 ™ 83
Fair 36 60 73 ™=
Good 30 (&) 70 (e
) Farmsteads—buildings, lanes, driveways, - 59 74 -7 86

and surrounding lots.

'Average runoff condition, and I, = 0.2S,

2Poor: . <50% ground cover or heavily grazed with nv mulch.
Fair: 50 to 75% ground cover and not heavily gruzed.
Good:  >T75% ground cover and lightly or only oceusionally grazed.

3Pvor: < B50% ground cover.

Fair: 50 to 75% ground cover.

Guod:  >75% ground cover.

‘Actual ewrve number is less thun 30; use CN = 30 for runoff cumputations.

3CN's shown were computed for areus with 30% woods and 30% gruss (pusture) cover. Other cumbinutivns of conditions muy be computed
frum the CN's for wouds and pasture.

*I'vor:  Forest litter, small trees, und brush are destruyed by heavy gruzing or regular burning.

Fuir:  Wouds are gruzed but not burned. and sume forest litter covers the soil,
Goud:  Woods are protected from grazing, and litter und brush adeyuately cover the suil.

(210-VI-TR-53, Second Ed., June 1986)
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Sheet flow

Sheet flow is flow over plane surfaces. It usually
occurs in the headwater of streams. With sheet flow,

the friction value (Manning’s n) is an effective
roughness coefficient that includes the effect of

raindrop impact; drag over the plane surface;
obstacles such as litter, crop ridges, and Tr:cks and
erosion and transportation of sediment. These n
values are for very shallow flow depths of about 0.1

foot or so. Table 3-1 gives Manning’s n values for
sheet flow for various surface conditions.

For sheet flow of less than 300 feet, use Manning’s
kinematic solution (Overton and Meadows 1976) to
compute T;:

0.007 (nL)08
(P2PS 504

Ty = [Eq. 33]

Table 3-1.—Roughness coefficients (Manning's n) for
sheet flow

Surface description n?

Smooth surfaces (concrete, asphalt, gravel, or

P ) I 0.011
Fallow (no residue) .....oeveeceeeseccsasennas 0.05 &—
Cultivated soils:

Residue cover €20% ....cccccvevccccncncnss 0.06

Residue cover >20% ....ccceeeveccicnncans 0.17 «—
Grass:

Short grass prairie .....ccvecevieenirncannn, 0.15 =—

Dense grasses? ......ccoeveseesssssssnsssss 024

Bermudagrass......cccvvinienenennennannns 0.41
Range atiml) wcovusiassvmisiivasisnevie 0.13 a—
Woods:?

Light underbrush.....ccceevvueeecnecaanens 0.40 =—

Dense underbrush ......cccveencecnncnacans 0.80

'The n values are a composite of information compiled by Engman
(1986).

3Inciudes species such as weeping lovegrass, bluegrass, buffalo
grass, biue grama grass, and native grass mixtures.

¥When selecting n, consider cover to a height of about 0.1 ft. This
umeomymefmephntmr&awﬂlobsmlhutﬁow

(210-VI-TR-55, Second Ed., June 1986)

where

Tg = travel time (hr),
n = Manning’s roughness coefficient (table 3-1)
L = flow length (ft),
Pp = 2-year, 24-hour rainfall (in), and
s = slope of hydraulic grade line (land slope,
frfe).

This simplified form of the Manning’s kinematic
solution is based on the following: (1) shallow steady
uniform flow, (2) constant intensity of rainfall excess
(that part of a rain available for runoff), (3) rainfall
duration of 24 hours, and (4) minor effect of
infiltration on travel time. Rainfall depth can be
obtained from appendix B. -

Shallow concentrated flow

After 3 maximum of 300 feet, sheet flow usually
becomes shallow concentrated flow. The average
velocity for this flow can be determined from figure
3-1, in which average velocity is a function of

‘watercourse slope and type of channel. For slopes

less than 0.005 ft/ft, use equations given in appendix
F for figure 3-1. Tillage can affect the direction of
shallow concentrated flow. Flow may not always be
directly down the watershed slope if tillage runs
across the slope.

After determining average velocity in figure 3-1, use
equation 3-1 to estimate travel time for the shallow
concentrated flow segment.

Open channels

Open channels are assumed to begin where surveyed
cross section information has been obtained, where
channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United
States Geological Survey (USGS) quadrangle sheets.
Manning’s equation or water surface profile
information can be used to estimate average flow
velocity. Average flow velocity is usually determined
for bank-full elevation.
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M COMPUTATION SHEET
®

SHEET 1 OF 3
744 Heartland Trail (53717-8923) ~ P. O. Box 8923 (53708-8923)  Madison, W1  (608) 8314444  FAX: (608) 831-333¢  VOICE: (608) 831-1989

PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
By: Date: By: Date:
Dairyland Power Cooperative BJ 9/00 3081.40

DIVERSION BERM, PERIMETER DITCH, AND SPILLWAY DESIGN
CALCULATIONS

Purpose

To size the diversion berms, perimeter ditches and spillway at the proposed Dairyland Power
Cooperative Landfill to adequately handle the surface water runoff from a 100-year, 24-hour
storm.

Methodologies

Ditches, diversion berms and spillways were designed to channel the surface water runoff from
the landfill drainage areas to the sedimentation basins, receiving ditches, or spillways. The
direction of surface water runoff from the drainage areas surrounding the proposed landfill is
towards the proposed landfill. Perimeter drainage ditches were therefore incorporated into the
design to route the surface water runoff from outside the proposed landfill limits along the
perimeter of the landfill area to the existing main channel at the south end of the landfill. These
ditches are labeled as the NW, NE, West, SE, and SW ditches. The perimeter ditches sized in
this subsection of the appendix, then, include ditches to collect runoff from the landfill drainage
areas as well as ditches to collect surface water run-on from the drainage areas surrounding the
landfill.

The adequacy of the diversion berms and ditches in handling the surface water runoff and run-
on and in limiting the amount of erosion is based on the depth of flow and velocity,
respectively, in the ditch. An in-house RMT spreadsheet incorporating Manning’s equation was
used to assist in the design of the diversion berms and ditches. This program allows the user to
input the ditch geometry, the peak flow (as determined by the surface water runoff calculation),
and the vegetative retardance factor (Chow, 1959). The program then begins an iterative
process which adjusts the flow depth and Manning's coefficient until the trial velocity and the
resultant velocity are within 0.002 feet per second (fps) of each other. The end result is the peak
flow depth and peak velocity for the geometry and peak flow entered. Design software
provided by Synthetic Industries was also used to select erosion control matting for ditches and
grouted riprap for spillways.

Permanent ditches, diversion berms, and spillways will be constructed as early in the site
development as practicable. Where temporary ditching is required, these temporary ditches
have been designed to the same standards as the permanent ditches. Calculations for the sizing
of the temporary ditches are also attached.

L\WPMSN\ PJT\,00-030814,40% Z000308140-021.DOC  10/13/00




M COMPUTATION SHEET
®

SHEET 2 OF 3
744 Heartland Trail (53717-8923)  P.O.Box 8923 (53708-8923)  Madison, WI  (608) 831-4444  FAX: (608)831-3334  VOICE: (608) 831-1989

PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT /PROPOSAL NO.
By: Date: By: Date:
Dairyland Power Cooperative BJK 9/00 3081.40

It is noted that the storm water control structures have been designed using a 100-year, 24-hour
storm event and a TR-55 Type II storm distribution. As noted in the surface water runoff
calculations, the peak flows calculated using this method meet or exceed the peak flows
calculated using a 25-year, time of concentration storm event (required by NR 504.09).

Assumptions
The following assumptions were used to design the diversion berms and perimeter ditches:

= Diversion berms, perimeter ditches and the spillway were designed to handle the runoff
from the 100-year, 24-hour storm event.

m  Diversion berm ditches were designed as V-notch ditches with a minimum 0.5 foot of
freeboard for the 25-year, 24-hour storm. Diversion berm ditches were designed to convey
the 100-year, 24-hour storm without overtopping.

»  Perimeter ditches were designed as both V-notch and flat bottom (10-foot and 20-foot-
wide) ditches with a minimum 0.5 foot of freeboard for the 25-year, 24-hour storm.
Perimeter ditches were designed to convey the 100-year, 24-hour storm without
overtopping.

»  Grass-lined diversion berm and perimeter ditches were designed for a maximum velocity
of 4 fps. Ditches with velocities exceeding 4 fps were designed to be lined with erosion mat
or riprap, as appropriate.

m  The spillway was designed as 20-foot-wide, flat-bottom spillway with a minimum 0.5 foot
of freeboard.

»  The peak flows in the diversion berms, perimeter ditches and the spillway were obtained
from the hydrographs generated in the “Surface Water Runoff Calculations” subsection of
this appendix.

= Manning’s numbers were selected for both “low” retardance (Type “D”) and “moderate”
retardance (Type “C") as given by the U.S. Soil and Conservation Service. Type “D” is
typical of spring conditions while Type “C” is typical of summer conditions. For ditches
lined with erosion matting, default Manning numbers from the Synthetic Industries design
software were utilized.

Results

The diversion berms and perimeter ditches were adequately sized to handle the surface water
runoff from a 100-year, 24-hour storm event. The diversion berms at a 2 percent slope will be
grass-lined. To limit erosion, permanent erosion matting will be placed in the diversion berms
ata 6 percent slope, as well as in most of the perimeter ditching. Grouted riprap will be
constructed in the spillways. The attached figure highlights the ditch sizing results.

I\ WPMSN\ PJT", 00-03081%,404, Z000308140-021.DOC  10/13,/00
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RMT, Inc.

Invoke Solution Macro by typing - 'ctrl' D

h:\data\common\template\sc-51\grasscha.xls

Grass Channel Sizing Calculations
Site: Dairyland Power Cooperative Date: 10/1/98
Project #: 3081.33 User: BLP
Channel: Diversion Berm (2%) - worst case flow
Area 1F VI@ Fiaqg
L Input Parameters.
A. Side slope, Z1 (hor/vert) = 4000 ft/fe —
B. Side slope, Z2 (hor/vert) = 2.000 ft/ft ~
C. Bottom width, B = 0.000 ft -
D. Design channel slope, S = 0.020 ft/fe -~
E. Channel Peak Flow, Q = 25000 cfs ¥~
F.Enter  -1-for Type "C" Veg. Retardence 1 4-""3 Surnm H ar
- 2 - for Type "D" Veg. Retardence ms
IL Peak Flow Calculations.
A. Trial flow depth, D = 1570 £t 04/ freeboard
(Bisection method until Va=Vb) s
B. Channel flow area, Ac = 7390 sqft
(.5*Z1*D"2) + (B*D) + (.5*Z2*D"2)
C. Wetted Perimeter, Pw = 9.981 ft
(D*(Z172+1)A.5) + B + (D*(Z2/2+1)".5)
D. Hydraulic radius, Rh = 0.740 ft
(Ac/Pw)
E. Velocity and hydraulic radius, VR = 2505 sfps
(Va* Rh)
F. Channel flow Manning's coeff, nc = 0.051
0
G. Trial velocity, Va = 3.383 fps
v~
(Q/Aq)
H. Resultant velocity, Vb = 3.383 fps £ 4 £ps
(1.49/nc) * (Rh/.667) * (S7.5)



RMT, Inc.

Invoke Solution Macro by typing - 'ctrl' D

h:\data\common\template\sc-51\grasscha.xls

Grass Channel Sizing Calculations
Site: Dairyland Power Cooperative Date: 10/1/98
Project #: 3081.33 User: BLP
Channel: Diversion Berm (2%) - worst case flow Tie
Area 1F f@tq q%
L Input Parameters,
A. Side slope, Z1 (hor/vert) = 4,000 ft/ft -
B. Side slope, Z2 (hor/vert) = 2.000 ft/ft
C. Bottom width, B = 0.000 ft -
D. Design channel slope, S = 0.020 ft/ft -
E. Channel Peak Flow, Q = 25.000 cfs -
F.Enter  -1-for Type "C" Veg. Retardence 2 = éi!?;'_;j
- 2 - for Type "D" Veg. Retardence MRS
-
IL Peak Flow Calculations.
A. Trial flow depth, D = 1456 ft 025’ freeboard
(Bisection method until Va=Vb)
B. Channel flow area, Ac = 6.357 sqft
(.5*Z1*D/2) + (B*D) + (.5*Z2*D"2)
C. Wetted Perimeter, Pw = 9.257 ft
(D*(Z112+1)7.5) + B + (D*(Z2"2+1)7.5)
D. Hydraulic radius, Rh = 0.687 ft
(Ac/Pw)
E. Velocity and hydraulic radius, VR = 2,701 sfps
(Va*Rh)
F. Channel flow Manning's coeff, nc = 0.042
0
G. Trial velocity, Va = 3.933 fps
(Q/Ac)
H. Resultant velocity, Vb = 3.933 fps «4 Frf;
(1.49/nc) * (Rh”".667) * (SA.5)



RMT, Inec.

Grass Channel Sizing Calculations
Site: Dairyland Power Corp. Date; 31-July-98
Project #: 3081.33 User: SRC
Channel: Ditch (8%) o
Area 1G - Flow From Landfill Portion - 15 cfs Jmm\“!
i Input Parameters.
A. Side slope, Z1 (hor/vert) = 3.000 ft/ft
B. Side slope, Z2 (hor/vert) = 2.000 ft/ft
C. Bottom width, B= 0.000 ft
D. Design channel slope, S = 0.080 ft/ft
E. Channel Peak Flow, Q = 15000 cfs
F. Enter -1 - for Type "C" Veg. Retardence 1 & Summer
e Corelitions
- 2 - for Type "D" Veg. Retardence
II. Peak Flow Calculations.
A. Trial flow depth, D = 1.071 ft 2.9’ heboarﬂﬁ
(Bisection method until Va=Vb)
B. Channel flow area, Ac = 2.870 sq ft
(:5*Z1*D"2) + (B*D) + (.5*Z2*D"2)
C. Wetted Perimeter, Pw = 5784 ft
(D*(Z172+1)A.5) + B + (D%(Z2/2+1)A.5)
D. Hydraulic radius, Rh = 0.496 ft
(Ac/Pw)
E. Velocity and hydraulic radius, VR = 2.593 sfps
(Va* Rh)
F. Channel flow Manning's coeff, nc = 0.051
0
G. Trial velocity, Va = 5226 fps
(Q/Ac)
H. Resultant velocity, Vb = 5226 fps > 4fps
(1.49/nc) * (Rh/.667) * (SA.5)
use permanest
erosiom

H:\data\common\src\Grassch5.xls



RMT, Inc.

B. Channel flow area, Ac =
(:5*Z1*D”2) + (B*D) + (.5*Z2*D"2)
C. Wetted Perimeter, Pw =

(D*Z172+1)A5) + B + (D*(Z2A2+1)1.5)

D. Hydraulic radius, Rh =
' (Ac/Pw)

E. Velocity and hydraulic radius, VR =
(Va*Rh)

F. Channel flow Manning's coeff, nc =

0

G. Trial velocity, Va =
(Q/Ac)

H. Resultant velocity, Vb =

(1.49/nc) * (RhA.667) * (S7.5)

H:\data\common\src\Grassché.xls

Grass Channel Sizing Calculations
Site: Dairyland Power Corp. 31-July-98
Project #: 3081.33
Channel: Ditch (8%)
Area 1G - Flow From Landfill Portion - 15 cfs Jh‘%lq 3
L Input Parameters,
A. Side slope, Z1 (hor/vert) = 3.000 ft/ft
B. Side slope, Z2 (hor/vert) = 2,000 ft/ft
C. Bottom width, B = 0.000 ft -
D. Design channel slope, S = 0.080 ft/ft ~
E. Channel Peak Flow, Q = 15.000 cfs
F. Enter -1 - for Type "C" Veg. Retardence 2 «— Spr ",";‘3
- 2 - for Type "D" Veg. Retardence pord F1oN S
I, Peak Flow Calculations.
A. Trial flow depth, D = 0992 ft |’ freeboard
(Bisection method until Va=Vb)

2459 sq ft
5353 ft
0459 ft
2802 sfps
0.041

6.101 fps

6101 fps > 4 fps

use Per‘rmne:ﬂ'f'
eroaior m«fﬁ"g
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NORTH AMERICAN GREEN - ECMDS VER.IV - CHANNEL PROTECTION - ENGLISH
USER SPECIFIED CHANNEL LINING ANALYSIS

e ol el o o o o o Rl o e el o o e o e i e e R R A

PROJECT NAME: Dairyland Power PROJECT NO.: 3081.33
COMPUTED BY: BJK DATE: 10-056-1998
FROM STATION/REACH: Area 1G - Fl TO STATION/REACH:
DRAINAGE AREA: DESIGN FREQUENCY: 100

-------------------- B T

Channel Bottom Side Slope Lt. Side Slope Rt. Channel Slope
Width (ft) (Horz. to 1) (Horz. to 1) (ft/ft)

.......... svs eesssesessesss sesesessesess ssiessesse

0.00 3.0 2.0 0.080
Discharge Peak Flow Velocity Area Hydraulic Normal
(cfs) Period (hrs) (ft/sec) (ft"2) Radius (ft) Depth (ft)
...... S Rt ey SO v S e e g Y e (e b e A pa i) "
15.0 2.0 5.34 2.81 0.49 1.06
Lining Growth Veg. Manning Permissible Calculated Safety Remark
Type Habit Den Coefficient Sheer (lb/sf) Shear (lb/sf) Factor
P300 0.049 8.00 5.29 1.51 sTaBLe  /

Staple E
Phase 3 (Mature Vegetation)



Site:
Project #:
Channel:

RMT, Inc.
Grass Channel Sizing Calculations

Dairyland Power Corp. Date:
3081.33 User:

Ditch (1%)
Area 2B

31-July-98
SRC

Vi oy

Input Parameters.

A. Side slope, Z1 (hor/vert) =
B. Side slope, Z2 (hor/vert) =
C. Bottom width, B =

D. Design channel slope, S =
E. Channel Peak Flow, Q =

F. Enter

-1-for Type "C" Veg. Retardence
-2~ for Type "D" Veg. Retardence

Peak Flow Calculations.

A. Trial flow depth, D =
(Bisection method until Va=Vb)
B. Channel flow area, Ac =
(:-5*Z1*D"2) + (B*D) + (.5*Z2*D"2)
C. Wetted Perimeter, Pw =
(D*(Z172+1)A.5) + B + (D*(Z2/2+1)A.5)
D. Hydraulic radius, Rh =
(Ac/Pw)
E. Velocity and hydraulic radius, VR =
(Va*Rh)
F. Channel flow Manning's coeff, nc =
0
G. Trial velocity, Va =
(Q/ Ac)
H. Resultant velocity, Vb =
(1.49/nc) * (Rh".667) * (SA.5)

H: \dai;a\comon\src\Grassch? .xls

3.000 ft/ft
2.000 ft/ft -
0.000 ft -
0.010 ft/ft

73.000 cfs ~

Cordihons

fary

2593 ft o4  freebaard
16.814 sq ft

14.000 ft

1201 ft

5214 sfps

0.039

4342 fps
4341 fps > 4 fps

Uuse permanent
eros on rmH'H:j



RMT, Inc.

Grass Channel Sizing Calculations
Site: Dairyland Power Corp. Date: 31-July-98
Project #; 3081.33 User: SRC
Channel: Ditch (1%) L
Area 2B il WD
I Input Parameters.
A, Side slope, Z1 (hor/vert) = 3.000 ft/ft _
B. Side slope, Z2 (hor/vert) = 2.000 ft/ft -
C. Bottom width, B = 0.000 ft -
D. Design channel slope, S = 0.010 ft/ft ~
E. Channel Peak Flow, Q = 73.000 cfs ~
F.Enter  -1-for Type "C" Veg. Retardence 2 a——SDriry
-2 - for Type "D" Veg. Retardence . Cordlitizns
I Peak Flow Calculations.
A. Trial flow depth, D = 2512 ft 0,5 Freebarrdd
(Bisection method until Va=Vb)
B. Channel flow area, Ac= 15.774 sq ft
(:5*Z1*D”2) + (B*D) + (.5*Z2*D*2)
C. Wetted Perimeter, Pw = 13.560 ft
(D*(Z172+1)A.5) + B + (D*(Z27241)A.5)
D. Hydraulic radius, Rh = 1163 ft
(Ac/Pw)
E. Velocity and hydraulic radius, VR = 5.383 sfps
(Va*Rh)
F. Channel flow Manning's coeff, nc = 0.036
0
G. Trial velocity, Va = 4.628 fps
(Q/Ac)
H. Resultant velocity, Vb = 4627 fps > of 6,._5
(1.49/nc) * (Rh”.667) * (SA.5)

Use per manent
ercsiorn math 9

H:\data\common\src\GRASSCHS .xls



NORTH AMERICAN GREEN - ECMDS VER.IV - CHANNEL PROTECTION - ENGLISH

USER SPECIFIED CHANNEL LINING ANALYSIS
D L L L T T T o AU

PROJECT NAME: Dairyland Paower Caoop. PROJECT NO.: 3081.33
COMPUTED BY: BJK DATE: 10-06-1998
FROM STATION/REACH: Area 2B TO STATION/REACH:
DRAINAGE AREA: DESIGN FREQUENCY: 100

Channel Bottom Side Slope Lt. Side Slope Rt. Channel Slope
Width (ft) (Horz. to 1) (Horz. to 1) (fr/ft)

---------- sae- cEmssmEsssee .. ressEmsmen. - mrssssssmssns

0.00 3.0 2.0 0.010 /s
Discharge Peak Flow Velocity Area Hydraulic Normal

(cfs) Period (hrs) (ft/sec) (ft~2) Radius (ft) Depth (ft)

Ermss s .- EEsEEEs . e s - censssma= s mr ... EE L LT

73.0 2.0 3.64 20.08 1.31 2.83 s

Lining Growth Veg. Manning Permissible Calculated Safety Remark
Type Habit Den Coefficient Shear (lb/sf) Shear (lb/sf) Factor

P300 0.049 8.00 1.77 4.52 STABLE 4
Staple E
Phase 3 (Mature Vegetation)
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EC-Design 2000 Channel Analysis Report Page 1of 4

nartEAd R T EC Nacirn -
enerated by EC-Design: *

Bernie Krantz
RMT, Inc.
744 Heartland Trail

Madison, WI 53717

®

& = SYNTHETIC INDUSTRIES

Geosynthetic Products Division

4019 Industry Drive » Chattanooga, TN 37416 » USA
(423) 899-0444 -« (800) FIX-S0IL
www.fixsoil.com

Project Name: DPC Plan of Operation

Descriplion: Channel Lining

State\Country: Wi

City: La Crosse

Units: English

Created: 01/19/99 @ 10:43
Disclaimer:

The information presented herein is for general information only. While every effort has been made to ensure its
accuracy, this information should not be used for a specific application without independent professional examination

and verification of its suitability, applicability and accuracy.

EC-Design 2000 v.1.0 (Chan_a1.frx)

09/19/00



EC-Design 2000 Channel Analysis Report Page 2 of 4

Designed By: FLOW Discharge (cfs): 1374.00 Bed Slope (ft/ft): 0.20000
Flow Duration (hrs): 1.00 Req. Freeboard (ft):  0.00
Average Velaclty (ft/s):  0.00 Channel Length (ft):  270.00
J Bottom Width (ft): 20.00
Left Slope (xH:1V): 2.00 Channel Depth (ft): 4.00

Right Slope (xH:1V): 2.00

Channel Bend: No Vegetated: Yes Soll Filled: No

Bend Radius (ft): 1.00 Vegetation Class: C
Outside Bend:
Factor of Safety: 1.10 Functional Longevity: 999

Left: |PYRAMAT 0.0280 24.0 23.3 1.0 20.2 9.4 0.5

Analysis #1 Bottom] PYRAMAT 0.0280 27.3 23.3 0.9 26.0 9.4 0.4 2.0857 [1374.0 No
Right: | PYRAMAT 0.0280 24.0 23.3 1.0 20.2 9.4 0.5
Left: |GABIONS 0.0270 28.6 17.0 0.6 17.3 35.0 2.0

Analysis #2 Bottom| GABIONS 0.0270 326 17.0 0.5 22.4 35.0 1.6 1.7968 | 1374.0 No
Right: | GABIONS 0.0270 28.6 17.0 0.6 17.3 35.0 2.0
Left: |ROCK RIPRAP |0.0300 26.6 50.0 1.9 18.3 45.0 25

Analysis #3 Bottom| ROCK RIPRAP | 0.0300 30.4 50.0 1.6 23.8 45.0 1.9 1.9093 (13740 Yes
Right: |ROCK RIPRAP | 0.0300 26.6 50.0 1.9 18.3 45.0 2.5

[ ati i

Analysis #1 | 50.4146 1.7190 0.0351 | 4.6638 4.6638 29,3276 27.2540 1374.0 3.06
Analysis #2 | 42.3935 1.5121 0.0270 | 4.0178 4.0178 28,0356 32.4106 1374.0 3.94
Analysis #3 | 45.4772 1.5935 0.0300| 4.2694 4.2604 28.5387 30.2130 1374.0 3.55

EC-Design 2000 v.1.0 (Chan_a2.frx) 09/19/00



EC-Design 2000 Channel Analysis Report Page 2 of 4

Discharge (cfs): 1374.00 Bed Slope (fUft): 0.02000

Flow Duration (hrs): 1.00 Req. Freeboard (ft):  0.00
Average Velocity (fi/s):  0.00 Channel Length (ft):  200.00
Bottom Width (fi):  20.00
Left Slope (xH:1V): 2.00 Channel Depth (ft):  5.00

Right Slope (xH:1V): 2.00

Channel Bend: No Vegetated: Yes Soil Filled: No

Bend Radius (f):  0.00 Vegetation Class: C
Outside Bend:
Factor of Safety: 1.10 Functional Longevity: 999

Left: |LANDLOKTRM |0.0250 10.0 16.5 1.6 42 4.7 1.1
Analysis #1 Bottom{ LANDLOK TRM | 0.0250 11.3 16.5 15 5.3 47 0.9 42678 |1374.0 No
Right: |LANDLOK TRM |0.0250 10.0 16.5 1.6 42 4.7 14
435
Left: |LANDLOK TRM |0.0250 10.0 16.8 1.7 42 6.5 1.6
Analysis #2 Bottom{ LANDLOK TRM | 0.0250 1.3 16.8 1.5 5.3 6.5 1.2 42678 |13ra.0 Yes
Right: |LANDLOK TRM | 0.0250 10.0 16.8 1.7 42 6.5 1.6
450
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

EESE 3
Analysis #1 |121.7841 3.1158 0.0397 | 9.5431 9.5431 39.0862 11.2823 1374.0 .890
Analysis #2 |121.7841 3.1158 0.0397 | 9.5431 9.5431 39.0862 11.2823 1374.0 .830
Analysis #3 | 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000

EC-Design 2000 v.1.0 (Chan_aZ2.frx) 09/19/00

w



EC-Design 2000 Channel Analysis Report Page 2 of 4

Designed By: FLOW Discharge (cfs): 1374.00 Bed Slope (ft/ft): 0.05000
Fiow Duration (hrs): 1.00 Req. Freeboard (ft).  0.00
Average Velocity (ft/s):  0.00 Channel Length (ft):  750.00
Bottom Width (ft): 20.00
Left Slope (xH:1V): 2,00 Channel Depth (ft): 5.00

Right Slope (xH:1V): 2.00

Channel Bend: No Vegetated: Yes Soll Filled: No

Bend Radius (ft): 0.00 Vegetation Class: C
Outside Bend:
Factor of Safety: 1.10 Functional Longevity: 999

Left: |LANDLOK TRM |0.0260 14.3 19.1 13 7.8 7.5 1.0

Analysis #1 Bottom] LANDLOK TRM | 0.0260 16.2 19.1 i 10.0 7.5 0.8 32178 [1374.0 No
Right: |LANDLOK TRM | 0.0260 14.3 19.1 1.3 7.8 75 1.0
Left: |PYRAMAT 0.0280 14.3 23.3 1.6 7.8 9.4 1.2

Analysis #2 Bottom| PYRAMAT 0.0280 16.2 23.3 14 10.0 9.4 09 3.2184 13740 No
Right: |PYRAMAT 0.0280 14.3 233 1.6 7.8 94 12
Left: |ROCK RIPRAP |0.0300 17.6 50.0 2.8 6.6 45.0 6.8

Analysis #3 Bottom| ROCK RIPRAP | 0.0300 19.9 50.0 25 8.5 45.0 53 27285 |1374.0 Yes
Right: [ROCK RIPRAP | 0.0300 17.6 50.0 238 6.6 45.0 6.8

Analysis #1 | 85.0635 24735 0.0378 | 7.1952 7.1952 34,3903 16.1526 1374.0 1.47
Analysis #2 | 85.0856 2.4739 0.0378 | 7.1967 7.1967 34.3933 16.1484 1374.0 1.47
Analysis #3 | 89.4578 2.1569 0.0280| 6.1010 6.1010 32.2020 19.7818 1374.0 1.96

EC-Design 2000 v.1.0 (Chan_a2.frx) 09/19/00



Left Slope (xH:1V):
Right Slope (xH:1V):

2.00
2.00

Discharge (cfs):
_| Flow Duration (hrs):
| Average Velocity (ft/s):

1374.00

1.00
0.00

Bed Slope (ft/ft):

0.01000
Req. Freeboard (ft): 0.00
Channel Length (ft): 1000.0
Bottomn Width (ft): 20.00
Channel Depth (ft): 6.00

Channel Bend: No Vegetated: Yes Soil Filled: No
Bend Radius (ft):  0.00 Vegetation Class: C
Outside Bend:

Factor of Safety: 1.10 Functional Longevity: 939
nalysi :

Left: |LANDLOK TRM |0.0250 7 16.5 2.2 2.6 4.7 1.8

Analysis #1 Botiom] LANDLOK TRM | 0.0250 8.6 16.5 1.9 3.3 4.7 1.4 5.2542 |1374.0 Yes
Right: [LANDLOK TRM |0.0250 17 16.5 22 26 47 1.8

435

Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #2 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0,0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #1 [160.2976 3.6852 0.0413 | 11.7488 11.7488 43.4975 8.5716 1374.0 615
Analysis #2 | 0.0000 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0 .000
Analysis #3 | 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000
EC-Design 2000 v.1.0 (Chan_a2.frx) 09/19/00.



EC-Design 2000 Channel Analysis Report Page 2 of 4

is Info ion:

Channel Analysis Name: NE Ditch

Discharge (cfs): 399.00 Bed Slope (ft/ft): 0.02000
Flow Duration (hrs): 1.00 Req. Freeboard (ft):  0.00
/| Average Velocity (ft/s): 0.00 Channel Length (ft): 1800.0
Bottom Width (ft): 10.00
Left Slope (xH:1V): 2.00 Channel Depth (ft):  5.00

Right Slope (xH:1V): 2.00

Channel Bend: No Vegetated: Yes Soil Filled: No

Bend Radius (ft):  0.00 Vegetation Class: €
Outside Bend:
Factor of Safefy: 1.10 Functional Longevity: 999

Left: |LANDLOKTRM |0.0250 741 16.5 23 341 47 1.5

Analysis #1 Bottom| LANDLOK TRM | 0.0250 79 16.5 241 39 4.7 1.2 31235 | 399.0 Yes
Right: [LANDLOK TRM |0.0250 741 16.5 23 31 47 1.5

4%

Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #2 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom| 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

h ion R 3

Analysis #1 | 50.7483 21173 0.0440 | 6.9844 6.9844 23.9689 7.8623 399.0 735
Analysis #2 | 0.0000 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0 .000
" Analysis #3 | 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000

EC-Design 2000 v.1.0 (Chan_aZ2.frx) 09/18/00
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EC-Design 2000 Channel Analysis Report

Page 2 of 4

Left Slope (xH:1V):
Right Slope (xH:1V):

2.00
2,00

Channel Bend: Yes
Bend Radius (ft):  200.00
Outside Bend: L

Vegetated: Yes
Vegetation Class: C

Discharge (cfs): 509.00
Flow Duration (hrs): 1.00
| Average Velocity (ft/s): 0,00

Lnannel

Bed Slope (ft/ft): 0.02000
Req. Freeboard (ft):  0.00
Channel Length (ft):  350.00
Bottom Width (ft): 10.00
Channel Depth (ft): 5.00

Factor of Safety:

Left: [LANDLOK TRM |0.0250 7.8 16.5 21 3.6 47 1.3

Analysis #1 Bottom] LANDLOK TRM | 0.0250 8.6 16.5 1.9 44 4.7 11 3.4942 | 509.0 No
Right: |LANDLOK TRM | 0.0250 7.8 16.5 241 3.6 47 1.3
Left |LANDLOK TRM | 0.0250 7.8 16.8 22 36 6.5 1.8

Analysis #2 Bottom{ LANDLOK TRM | 0.0250 8.6 16.8 1.9 4.4 6.5 1.5 3.4942 | 509.0 Yes
Right: |LANDLOK TRM | 0.0250 78 16.8 22 3.6 6.5 1.8

45

Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #1 | 59.3615 2.3164 0.0429 | 7.8133 7.8133 25.6267 8.5746 509.0 .760
Analysis #2 | 59.3615 2.3164 0.0429| 7.8133 7.8133 25.6267 8.5746 509.0 760
Analysis #3 | 0.0000 0.0000 0.0000( 0.0000 0.0000 0.0000 0.0000 0.0 .000
EC-Design 2000 v.1.0 (Chan_a2.frx) 09/19/00



Page 2 of 4

Channel Bend:

FLOW

Left Slope (xH:1V):
Right Slope (xH:1V):

No

2.00
2.00

Bend Radius (ft): 0.00
Outside Bend:

Vegetated:

Vegetation

Discharge (cfs):
Flow Duration (hrs):
Average Velocity (ft/s):

Yes
Class: C

Req. Freeboard (ft):
Channel Length (ft):
Bottom Width (ft):
Channel Depth (ft):

0.00

0.01
4.00

0.01000

1000.0

Left: |LANDLOKTRM |0.0250 34 16.5 48 241 4.7 23

Analysis #1 Bottom] LANDLOK TRM | 0.0250 34 16.5 4.8 20 47 2.3 3.2826 73.0 Yes
Right: | LANDLOK TRM |0.0250 34 16.5 4.8 2.1 4.7 23
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #2 Bottom| 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Channel Calculation Results:

Analysis #1 | 21.5836 1.4893 0.0564 | 7.3401 7.3401 14.6902 3.3822 73.0 .33
Analysis #2 | o0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000
Analysis #3 | 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000
EC-Design 2000 v.1.0 (Chan_aZ2.frx) 09/19/00
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E::;« B n ?Pr*’» bl A
Designed By: FLOW Discharge (cfs): 241.00 Bed Slope (ft/ft): 0.06000
Flow Duration (hrs): 1.00 Req. Freeboard (ft):  0.00
Average Velocity (f/s): 0,00 Channel Length (ft): 1020.0
Bottom Width (ft): 10.00
Left Slope (xH:1V): 2.00 Channel Depth (ft):  6.00

Right Slope (xH:1V): 2.00

Channel Bend: No Vegetated: Yes Soil Filled: No
Bend Radius (ft):  0.00 Vegetation Class: C
Qutside Bend:

Factor of Safety: 110 Functional Longevity: 999

Left: |PYRAMAT 0.0280 8.9 233 2.6 5.1 9.4 1.8

Analysis #1 Bottom| PYRAMAT 0.0280 101 233 2.3 6.6 9.4 14 1.7595 241.0 Yes
Right: |PYRAMAT 0.0280 8.9 233 2.6 51 9.4 1.8
Left |LANDLOKTRM |0.0260 8.9 191 21 51 7.5 1.5

Analysis #2 Bottom] LANDLOK TRM | 0.0260 101 1941 1.9 6.6 75 14 1.7684 241.0 No
Right: | LANDLOK TRM | 0.0260 8.9 19.1 21 5.1 7.5 1.5
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #1 | 23.7860 1.3312 0.0439 | 3.9343 3.9343 17.8685 10.1320 241.0 1.24
Analysis #2 | 23.9376 1.3367 00438 | 3.9541 3.9541 17,9083 10.0679 241.0 1.23
Analysis #3 | 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000

EC-Design 2000 v.1.0 (Chan_a2.frx) 09/19/00



Channel Analysis Name: SW Ditch (7%)

i

e I i

Left Slope (xH:1V):
Right Slope (xH:1V):

2.00
2.00

Vegetated:

Discharge (cfs):
Flow Duration (hrs):
Average Velocity (ft/s):

323.00

1.00
0.00

Bottom Wid

Req. Freeboard (ft):
Channel Length (ft):

Channel Depth (ft):

Soil Filled:

0.00
225.00
10.00
4.00

th (ft):

No

0.07000

Channel Bend: No ' Yes
Bend Radius (it  0.00 Vegetation Class: C
QOutside Bend:
Factor of Safety: 110 Functional Longevity: 999

6.6

Left: PYRAMAT 0.0280 10.6 23.3 2.2 14

Analysis#‘l Bottom{ PYRAMAT 0.0280 12.0 23.3 1.9 8.4 9.4 11 1.9335 323.0 No
Right: | PYRAMAT 0.0280 10.6 233 2.2 6.6 9.4 1.4
Left: ROCK RIPRAP | 0.0300 134 50.0 3.7 55 45.0 8.2

Analysis #2 Bottom{ ROCK RIPRAP | 0.0300 15.2 50.0 33 74 45.0 6.4 1.6178 | 323.0 Yes
Right: | ROCK RIPRAP 0.0300 134 50.0 T 55 45.0 8.2
Left: 0.0280 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Channel Calculation Results:

Analysis #1 | 26.8125 1.4379 0.0419 | 4.3235 4.3235 18,6470 12.0466 323.0 1.40
Analysis #2 | 21.4118 1.2424 0.0300| 3.6174 3.6174 17.2348 15.0851 323.0 1.94
Analysis #3 | 0.0000 0.0000 0.0000( 0.0000 0.0000 0.0000 0.0000 0.0 .000
EC-Design 2000 v.1.0 (Chan_aZ2.frx) 09/19/00



EC-Design 2000 Channel Analysis Report Page 2 of 4

Geo lics:

Designed By: FLOW Discharge (cfs): 323.00 Bed Slope (ft/ft): 0.02000
Flow Duration (hrs): 1.00 Req. Freeboard (ft):  0.00

| Average Velocity (ft/s): 0.00 Channel Length (ft): 300.00
Bottorn Width (ft): 10.00
Left Slope (xH:1V): 2.00 Channel Depth (ft): 4.00

Right Slope (xH:1V): 2.00

Channel Bend: No Vegetated: Yes Soail Filled: No

Bend Radius (ft): 0.00 Vegetation Class: C
Outside Bend:
Factor of Safety: 1.10 Functional Longevity: 999

Left: |PYRAMAT 0.0280 6.5 233 36 28 9.4 33

Analysis #1 Bottom{ PYRAMAT 0.0280 7.3 233 3.2 a5 9.4 27 |28325 | 3230 Yes
Right: |PYRAMAT 0.0280 6.5 233 36 2.8 9.4 3.3
Left 0.0000 0.0 0.0 00 | 00 0.0 0.0

Analysis #2 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #1 | 44.3719 1.9575 0.0451 | 6.3337 6.3337 22.6675 7.2794 323.0 .709
Analysis #2 | 0.0000 0,0000 0.0000 0.0000 0,0000 0.0000 0.0000 0.0 .000
Analysis #3 | 0.0000 0.0000 0.0000( 0.0000 0.0000 0.0000 0.0000 0.0 .000

EC-Design 2000 v.1.0 (Chan_a2.frx) 09/19/n0



EC-Design 2000 Channel Analysis Report

Page 2 of 4
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Left Slope (xH:1V):
Right Slope (xH:1V):

2.00
2.00

Discharge (cfs):
Flow Duration (hrs):

| Average Velacity (ft/s):

323.00

1.00
0.00

0.05000

Req. Freeboard (ft):  0.00
Channel Length (ft): 240.00
Bottom Width (ft): 10.00
Channel Depth (ft): 4.00

Channel Bend: No Vagetat_sd: Yes
Bend Radius (ft):  0.00 Vegetation Class: C
Outside Bend:
Factor of Safety: 1.10 Functional Longevity: 999

Analysis #1 Bottom] PYRAMAT 0.0280 105 233 2.2 6.7 9.4 1.4 21429 | 323.0 Yes
Right: | PYRAMAT 0.0280 9.3 23.3 2.5 5.2 9.4 1.8
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #2 Bottom| 0,0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #1 [ 30.6135 1.5632 0.0427 | 4.7917 4.7917 19.5835 10.5509 323.0 147
Analysis #2 | 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000
Analysis #3 | 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000
EC-Design 2000 v.1.0 (Chan_a2.frx) 09/19/00



EC-Design 2000 Channel Analysis Report

Page 2 of 4

Right Slope (xH:1V):

FLOW

2.00
2.00

Discharge (cfs):
Flow Duration (hrs):
Average Velocity (ft/s):

Py,

1660.00
1.00
0.00

0.01300

Bed Slope (ft/ft):

Req. Freeboard (ft):  0.00
Channel Length (ft): 3500.0
Bottorm Width (ft): 20.00
Channel Depth (ft): 6.00

Soll Filled: |~
No Vegetated: Yes Soll Filled; No
Bend Radius (ft): 0.00 Vegetation Class: C
Outside Bend:
Factor of Safety: 1.10

Functional Longevity: 998

Left: |LANDLOK TRM |0.0250 9.1 16.5 1.8 3.4 47 14
Analysis #1 Bottom{ LANDLOK TRM | 0.0250 10.2 16.5 1.6 4.3 47 1.1 53260 |1660.0 No
Right: |LANDLOK TRM | 0.0250 9.1 16.5 1.8 34 a7 1.4
Left: |LANDLOKTRM |0.0250 9.1 16.8 1.8 3.4 6.5 1.9
Analysis #2 Bottom] LANDLOK TRM | 0.0250 10.2 16.8 1.6 4.3 6.5 1.5 53260 |1660.0 Yes
Right: |LANDLOK TRM |0.0250 9.1 16.8 1.8 34 65 1.9
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #1 |163.2521 3.7256 0.0400 | 11.9093 11.9093 43.8185 10.1683 1660.0 723
Analysis #2 |1g3.2521 3.7256 0.0400 | 11.9093 11.9093 43.8185 10.1683 1660.0 123
Analysis #3 | 0.0000 0.0000 0.0000( 0.0000 0.0000 0.0000 0.0000 0.0 .000

EC-Design 2000 v.1.0 (Chan_aZ2.frx)

09/19/00 _



EC-Design 2000 Channel Analysis Report

Page 2 of 4

Left Slope (xH:1V):
Right Slope (xH:1V):

2.00
2.00

Channel Bend:

Discharge (cfs):

Flow Duration (hrs):
Average Velocity (ft/s):

Vegetated:

Yes

15.00

1.00
0.00

e

Bed Slope (ft/ft):

Bottom Width (ft):

Req. Freeboard (ft):
Channel Length (ft):

Channel Depth (ft):

0.08000
0.00

140.00
0.10
4.00

No
Bend Radius (ft): 0.00 Vegetation Class: C
Qutside Bend:
Factor of Safety: 1.10 Functional Longevity: 999

LANDLOK TRM 3 . ;

Analysis #1 Bottom{ LANDLOK TRM | 0.0250 46 16.5 3.5 6.2 47 0.8 1.2450 | 15.0 No
Right: |LANDLOK TRM |0.0250 4.7 16.5 35 6.3 4.7 0.8
Left |LANDLOKTRM |0.0250 4.7 16.8 3.6 6.3 6.5 1.0

Analysis #2 Bottom{ LANDLOK TRM | 0.0250 4.6 16.8 36 6.2 8.5 1.1 12450 | 15.0 No
Right: [LANDLOK TRM | 0.0250 4.7 16.8 3.6 6.3 6.5 1.0
Left: |PYRAMAT 0.0280 47 23.3 5.0 6.3 9.4 1.5

Analysis #3 Bottom] PYRAMAT 0.0280 47 23.3 5.0 6.2 9.4 1.5 12502 | 15.0 Yes
Right: |PYRAMAT 0.0280 4.7 23.3 5.0 6.3 9.4 1.5

Analysis #1 | 3.2247 0.5689 0.0624 | 2.7840 2.7840 5.6680 4.6516 15.0 737
Analysis #2 | 3.2247 0.5689 0.0624 | 2.7840 2,7840 5.6680 4.6516 15.0 737
Analysis #3 | 3.2511 0.5713 0.0622| 2.7956 2.7956 5.6912 4.6138 15.0 741
EC-Design 2000 v.1.0 (Chan_aZ2.frx) 09/19/0Q .



EC-Design 2000 Channel Analysis Report

Page 2 of 4

|Name

Left Slope (xH:1V):
Right Slope (xH:1V):

4.00
2.00

o

Discharge (cfs):
Flow Duration (hrs):
il Average Velocity (f/s):

4.00
1.00
0.00

Channel Geom
Bed Slope (ft/ft):
Req. Freeboard (ft):
Channel Length (ft):
Bottom Width (ft):
Channel Depth (ft):

pear

Soll Filled:

0.06000

0.00
560.00
0.01
2.00

Channel Bend: No Vegelated: Yes No
Bend Radius (ft): 0.00 Vegetation Class: C
Outside Bend:

Factor of Safety: 1.10 Functional Longevity: 999

Left: |LANDLOK TRM | 0.0250 23 16.5 7.1 4.0 a7 1.2

Analysis #1 Bottom| LANDLOK TRM | 0.0250 20 16.5 8.1 34 47 1.5 0.8207 4.0 Yes
Right: | LANDLOK TRM | 0.0250 21 16.5 8.0 31 47 15
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #2 Bottom| 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #1 2.0287 0.3880 0.0955 | 3.3837 1.8351 5.2288 1.97117 4.0 415
Analysis #2 | 0.0000 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0 .000
Analysls #3 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000
EC-Design 2000 v.1.0 (Chan_a2.frx) 09/19/00. _
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Alsike Clover Trifolium hybridum A-E 15 4/1 - 5/31 or8/16 - 10/15
Reed Canarygrass Phalaris arundinacea A-E 20 41 - 5/31 or 8116 - 10115
Colonial Bentgrass Agrostis tenius A-E 50 4/1-5/31 or 8116 - 10/15
Creeping Bentgrass Agrostis palustris A-E 50 4/1 -5/31 or 8/16 - 10/15
Poa Trivialis Poa trivialis A-E 50 4/1-5/31 or 8/16 - 10/15
Creeping Foxtrail Alopecurus arundinaceus A-E 50 4/1 - 5/31 or 8/16 - 10/15
Meadow Foxtail Alopecurus pratensis A-E 50 4/1 -5/31 or 8/16 - 10/15
Perennial Ryegrass Lolium perenne A-E 240 4/1 - 5/31 or 8/16 - 10/15
RedTop Agrostis alba A-E 80 4/1 - 5/31 or 8/16 - 10/15
Meadow Fescue Festuca elatior A-E 160 4]1 - 5/31 or 8/16 - 10/15
‘Ra - a Ret I t

L e 2 ﬂgﬂ; AT R mﬁ» . 3&? ! et i ey d‘a- ‘{5‘“ i 4
Crested Wheatgrass Agropyron desertorum A -3
Green Needlegrass Stipa viridula A -
[ﬁussian WildRye Psathyrostachys gunceus A -
Smooth Bromegrass Bromus inermis A -
[Tall Fescue Festuca arundinacea A -
Tall Wheatgrass Elytriga pontica A -

Agropyron smithii A 2

Western Wheatgrass

TS5
B:armhda Grass Cy'noclo dar;tylon Cc 3.'4 -2
Big Bluestem Andropogon gerardii B 4-6
Biue grama Boutelova gracillis ~ B 1-2
Buffalo grass Buchloe dactyloides D 131
Green Sprangletop Leptochloa dubia A 3-4
Indian grass Sorghastrum nutans A 5-6
Kleingrass "~ Panicum coloratum A 3-4
Little bluestem Schizachyrium scoparium A 3-4
Plains bristlegrass Setaria macrostachya B 1-2
Sand bluestem Andropogon hallii A 5-6
Sideoats grama Bouteloua curtipendula A 2-3
Switch grass Panicum Virgatum A 4-5
Vine mesquitegrass Panicum Obtusum B 1-2
Weeping lovegrass Eragrostis Curvula A 3-4

@

& N\ SYNTHETIC INDUSTRIES

EC-Design 2000 v.1.0 (Chan_a4.frx)

09/19/00
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Calculations — Operational Landfill Conditions

Dairyland Power Cooperative Final October 2016
Revised July 2024

Run-On and Run-Off Control System Plan
Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin

\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\R5636180000-002_Att 4_Control Plan.docx
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RMT, Inc.
Grass Channel Sizing Calculations

Site: Dairyland Power Cooperative Date: 10/00

Project #: 3081.40 User: BJK

Channel: Ditch A

L Input Parameters.
A. Side slope, Z1 (hor/vert) = 3.000 ft/ft
B. Side slope, Z2 (hor/vert) = 16.000 ft/ft
C. Bottom width, B = 0.000 ft
D. Design channel slope, S = 0.060 ft/ft
E. Channel Peak Flow, Q = 5.000 cfs
F.Enter =~ -1-forType"C" Veg. Retardence 2

- 2 - for Type "D" Veg: Retardence

1L Peak Flow Calculations.

A. Trial flow depth, D = 0.533 ft
(Bisection method until Va=Vb)

B. Channel flow area, Ac = 2.703 sqft
(5*Z1*DA2) + (B*D) + (.5*Z2*D"2)

C. Wetted Perimeter, Pw = 10.239 ft
(D*(Z172+1)7.5) + B + (D*(Z2/2+1).5)

D. Hydraulic radius, Rh = 0.264 ft
(Ac/Pw)

E. Velocity and hydraulic radius, VR = 0.488 sfps
(Va*Rh)

F. Channel flow Manning's coeff, nc = 0.081

0

G. Trial velocity, Va = 1.850 fps
(Q/Ad)

H. Resultant velocity, Vb = 1.850 fps Vol

(1.49/nc) * (RhA.667) * (SA.5)

Invoke Solution Macro by typing - 'ctr]l' D

h:\data\common\template\sc-51\grasscha.xls



583.00 Bed Slope (ft/ft): 0.02000
Flow Duration (hrs): 1.00 Req. Freeboard (ft).  0.00
| Average Velocity (ft/s):  0.00 Channel Length (ft):  530.00
] Bottom Width (ft): 10.00
Left Slope (xH:1V): 3.00 Channel Depth (ft):  4.00
Right Slope (xH:1V): 3.00

Channel Bend: No Vegetated: No Soil Filled: Yes

Bend Radius (ft):  0.00 Vegetation Class:
Outside Bend:

Factor of Safety: 1.00 Functional Longevity: 48
nalysi ults:

Leftt |LANDLOKTRM |0.0250 13.4 16.5 1.2 2.5 6.2 25
Analysis #1 Bottom{ LANDLOK TRM | 0.0250 14.5 16.5 11 29 6.2 2.1 2.3594 | 583.0 Yes
Right: |LANDLOK TRM | 0.0250 13.4 16.5 1.2 25 6.2 25
450
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 :
Analysis #2 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #1 | 40.2945 1.6168 0.0200 | 7.4611 7.4611 24,9222 14.4685 583.0 1.58
Analysis #2 | 0.0000 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0 .000
Analysis #3 | 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000

EC-Design 2000 v.1.0 (Chan_a2.frx) 10/12/00



RMT, Inc.
Grass Channel Sizing Calculations

Site: Dairyland Power Cooperative Date: 10/00
Project #: 3081.40 User: BJK
Channel: Ditch C

L Input Parameters.

IL

A. Side slope, Z1 (hor/vert) =
B. Side slope, Z2 (hor/vert) =
C. Bottom width, B =

D. Design channel slope, S =
E. Channel Peak Flow, Q =

F. Enter -1 - for Type "C" Veg. Retardence
- 2 - for Type "D" Veg. Retardence

Peak Flow Calculations.

A. Trial flow depth, D =

(Bisection method until Va=Vb)
B. Channel flow area, Ac =

(.5*Z1*D”2) + (B*D) + (.5*Z2*D"2)
C. Wetted Perimeter, Pw =

(D*(Z172+1)A.5) + B + (D*(Z2/2+1)M.5)
D. Hydraulic radius, Rh =

(Ac/Pw)
E. Velocity and hydraulic radius, VR =

(Va* Rh)
F. Channel flow Manning's coeff, nc =

0

G. Trial velocity, Va =

(Q/ Ac)
H. Resultant velocity, Vb =

(1.49/nc) * (Rh".667) * (S1.5)

Invoke Solution Macro by typing - 'ctrl' D

h:\data\common\template\sc-51\grasscha.xIs

3.000

16.000

0.000

0.063

6.000

0.550

2.870

10.549

0.272

0.569

0.075

2.091

2.091

ft/ft

ft/ft

£t/ ft

cfs

ft

sq ft

fps

fps /oI



Site:
Project #:
Channel:

RMT, Inc.-
Grass Channel Sizing Calculations

Dairyland Power Cooperative Date:
3081.40 User:
Ditch D

10/00
BJK

I

Input Parameters.

A. Side slope, Z1 (hor/vert) =
B. Side slope, Z2 (hor/vert) =
C. Bottom width, B =

D. Design channel slope, S =
E. Channel Peak Flow, Q =

F. Enter -1 - for Type "C" Veg. Retardence
- 2 - for Type "D" Veg. Retardence

Peak Flow Calculations.

A, Trial flow depth, D =

(Bisection method until Va=Vb)
B. Channel flow area, Ac =

(:5*Z1*D"2) + (B*D) + (.5*Z2*D*2)
C. Wetted Perimeter, Pw =

(D*(Z172+1)A.5) + B + (D*(Z2/2+1)".5)
D. Hydraulic radius, Rh =

(Ac/Pw)
E. Velocity and hydraulic radius, VR =

(Va* Rh)
F. Channel flow Manning's coeff, nc =

0

G. Trial velocity, Va=

(Q/ Ac)
H. Resultant velocity, Vb =

(1.49/nc) * (Rh".667) * (S7.5)

Invoke Solution Macro by typing - 'ctrl' D

h:\data\common\template\sc-51\grasscha.xls

3.000

3.000

0.000

0.120

3.000

0.547
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3.459

0.259
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3.344

3.344

ft/ft

ft/ ft

£t/ ft
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ft

sq ft

fps

fps v ok



EC-Design 2000 Channel Analysis Report

Page 2 of 4

Designed By:

Left Slope (xH:1V):
Right Slope (xH:1V):

FLOW

3.00
10.00

Bed Slope (ft/ft):

Discharge (cfs): 583.00 0.01000

Flow Duration (hrs): 1.00 Regq. Freeboard (ft):  0.00

Average Velocity (ft/s):  0.00 Channel Length (ft): 1000.0
Bottom Width (ft): 10.00
Channel Depth (ft): 3.00

Channel Bend: No Vegetated: Soil Filled: Yes
Bend Radius (ft): 0.00 Vegetation Class:
QOutside Bend:

Factor of Safety: 1.00 Functional Longevity: 60

Left: |LANDLOK TRM |0.0250 8.9 16.5 1.9 1.3 6.2 49

Analysis #1 Bottom] LANDLOK TRM | 0.0250 9.6 16.5 1.7 1.5 6.2 4.2 2.3865 | 583.0 Yes
Right: | LANDLOK TRM | 0.0250 9.3 16.5 1.8 1.4 6.2 4.5
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #2 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
I "

Analysis #1 | 60.8850 1.4660 0.0200 | 7.5468 23.9840 41.5308 9.5754 583.0 1.06
Analysis #2 | 0.0000 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0 .000
Analysis #3 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0 .000
EC-Design 2000 v.1.0 (Chan_a2.frx) 10/12/00



EC-Design 2000 Channel Analysis Report

Designed By:

Left Slope (xH:1V):
Right Slope (xH:1V):

FLOW

3.00
5.00

Discharge (cfs):

Flow Duration (hrs):
Average Velocity (ft/s):

Vegetated:

433.00

1.00
0.00

Bottom Width (ft):

Soil Filled:

Bed Slope (ft/ft):
Req. Freeboard (ft):
Channel Length (ft):

Channel Depth (ft):

St R

0.01000
0.00

750.00
10.00
3.00

Channel Bend: No : Yes
Bend Radius (ft):  0.00 Vegetation Class:
Qutside Bend:

Factor of Safety: 1.00 Functional Longevity: 0

Left. |LANDLOKTRM |0.0250 9.1 16.5 1.8 1.2 6.2 51 |-

Analysis #1 Bottom] LANDLOK TRM | 0.0250 9.9 16.5 1.7 1.4 6.2 4.4 2.2978 433.0 Yes
Right: |LANDLOK TRM | 0.0250 9.5 16.5 1.7 1.3 6.2 47
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #2 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0
Left: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #3 Bottom 0.0000 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 0.0 No
Right: 0.0000 0.0 0.0 0.0 0.0 0.0 0.0

Analysis #1 | 44.0967 1.5215 0.0200 | 7.2662 11.7164 28.9826 9.8193 433.0 1.10
Analysis #2 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000
Analysis #3 | 0.0000 0.0000 0.0000| 0.0000 0.0000 0.0000 0.0000 0.0 .000
" EC-Design 2000 v.1.0 (Chan_a2.frx) 10/12/00



EC-DESIGN(R) 2000 Channel Analysis Report

Project Information
m'oi ect Name: DPC Last Update: 8/25/2003 10:58:10 A
Description: Cell 2A operational Calcs Units: English
Nearest City:
Notes: Caleulahot Rr % Slepe Sechon
Buckwotiv Brom Cutvert | vl
Proteet 82 Slope Seetrorm
Channel Design
Channel Name: SW Ditch - Operational 100 yr Units: English Design life: 1,200 months
Design Criteria Vegetation and Soil Channel Geometry Flow/Velocity
Flow Rate (Q) Vegetated Yes Bed Slope (ft/ft) 0.010 Discharge (cf/s) 561.000
Vegetation Class B Req. Freeboard (ft) 0.000 Flow Duration (hrs) 1.000
Soil Filled No Avg. Velocity (ft/s) 5.490
Channel Length (ft) 475.000
Channel Side Slopes Channel Bend No Bottom Width (ft) 10.000
ks : ; Required Factor 1.00
. eft (H:1V) 2.000 Bend Radius (ft)  0.000 Channel Depth (ft) 6.000 | of Safety
-|---£{izht (H:1V) 2.000 Outside Bend
Results
Velocity (ft/s) Shear Stress (Ibs/sqft) Avg. Flow
Max | Safety Max | Safety Depth (ft)
Lining Materials Computed | Allowed | Factor |Computed|Allowed | Factor 5.070
Left PYRAMAT 5.100 | 23.340 4.580 2.720 9.400 3.460
Bottom |PYRAMAT 5.510 | 23.340 4.240 3.170 9.400 2.970
Right PYRAMAT 5.100 | 23.340 4.580 2.720 9.400 3.460
Calculation Results:
Flow Depth (ft) 5.070 Left Wetted Perimeter (ft) 11.350
Flow Area (ft) 102.230 Bottom Wetted Perimeter (ft) 9.990
Right Wetted Perimeter (ft) 11.350
Total Wetted Perimeter (ft) 32.690
Hydraulic Radius (ft) 3.130 Avg. Velocity (ft/s) 5.490
Composite *n’ 0.0580 Avg. Discharge (cf/s) 561.000

EC-DESIGN(R) 2000

8/25/2003




EC-DESIGN(R) 2000 Channel Analysis Report

Project Information
\ \-ro_i ect Name: DPC Last Update: 8/25/2003 10:53:12 A
Description: Cell 2A operational Calcs Units: English
Nearest City:
NS Foe 5% sepe
SECTION 2592 STURM
Channel Design
Channel Name: SW Ditch - Operational 25 yr Units: English Design life: 48 months
Design Criteria Vegetation and Soil Channel Geometry Flow/Velocity
Flow Rate (Q) Vegetated Yes | | Bed Slope (ft/ft) 0.050 Discharge (cf/s)  355.000
Vegetation Class B Req. Freeboard (ft) 0.000 Flow Duration (hrs) 1.000
Soil Filled No Avg. Velocity (ft/s) 8.940
Channel Length (ft) 450.000
Channel Side Slopes Channel Bend No Bottom Width (ft) 10.000
P ¥ : : i Required Factor 1.00
\eft (H:1V) 2.000 Bend Radius (ft) 0.000 Channel Depth (ft) 4000 | of Sahty
‘l--x{iaht (H:1V) 2.000 | | Outside Bend
Results
Velocity (ft/s) Shear Stress (Ibs/sqft) Avg. Flow
Max | Safety Max | Safety Depth (ft)
Lining Materials Computed|Allowed | Factor |Computed|Allowed | Factor 2.610
Left PYRAMAT 8.030 | 23.340 2.910 6.450 9.400 1.460
Bottom |PYRAMAT 9.020 | 23.340 2.590 8.140 9.400 1.150
Right PYRAMAT 8.030 | 23.340 2.910 6.450 9.400 1.460
Calculation Results:
Flow Depth (ft) 2.610 Left Wetted Perimeter (ft) 5.830
Flow Area (ft) 39.690 Bottom Wetted Perimeter (ft) 10.000
Right Wetted Perimeter (ft) 5.830
Total Wetted Perimeter (ft) 21.660
Hydraulic Radius (ft) 1.830 Avg. Velocity (ft/s) 8.940
Composite 'n’ 0.0554 Avg. Discharge (cf/s) 355.000

M

EC-DESIGN(R) 2000

8/25/2003




- EC-DESIGN(R) 2000 Channel Analysis Report

Proiect Information
jro_i ect Name: DPC Last Update: 8/25/2003 11:00:48 A
Description: Cell 2A operational Calcs Units: English
Nearest City:
Notes:
Channel Design
Channel Name: Phase III South Slope Ditch Units: English Design life: 24 months
Design Criteria Vegetation and Soil Channel Geometry Flow/Velocity
Flow Rate (Q) Vegetated No Bed Slope (ft/ft) 0.060 Discharge (cf/s) 4,000
Vegetation Class Req. Freeboard (ff) 0.000 Flow Duration (hrs) 1.000
Soil Filled Yes Avg. Velocity (ft/s) 6.280
Channel Length (ft)  500.000
Channel Side Slopes Channel Bend No Bottom Width (ft) 1.000
- : i Required Factor 1.00
( Teft (H:1V) 2.000 Bend Radius (ft)  0.000 Channel Depth (ft) 1500 | of gafety
| -Right (H:1V) 3.000 Outside Bend
Results
Velocity (ft/s) Shear Stress (lbs/sqft) Avg. Flow
Max | Safety Max | Safety Depth (ft)
Lining Materials Computed | Allowed | Factor |Computed|Allowed | Factor 0.340
Left LANDLOK TRM 450 6.080 16.490 2.710 1.050 6.250 5.950
Bottom |LANDLOK TRM 450 6.730 16.490 2.450 1.280 6.250 4.880
Right LANDLOK TRM 450 6.350 16.490 2.600 1.140 6.250 5.480
Calculation Results:
Flow Depth (ft) 0.340 Left Wetted Perimeter (ft) 0.770
Flow Area (ft) 0.640 Bottom Wetted Perimeter (ft) 1.000
Right Wetted Perimeter (ft) 1.080
Total Wetted Perimeter (ft) 2.850
Hydraulic Radius (ft) 0220 Avg. Velocity (ft/s) 6.280
Composite ’'n’ 0.0200 Avg. Discharge (cf/s) 4.000

EC-DESIGN(R) 2000

8/25/2003




~ EC-DESIGN(R) 2000 Channel Analysis Report

Project Information
A\
Jrojiect Name: DPC Last Update: 8/25/2003 11:00:48 A
Description: Cell 2A operational Calcs Units: English
Nearest City:
Notes:
Channel Design
Channel Name: Ditch G Units: English Design life: 48 months
Design Criteria Vegetation and Soil Channel Geometry Flow/Velocity
Flow Rate (Q) Vegetated No Bed Slope (ft/ft) 0.015 Discharge (cf/s) 360.000
Vegetation Class Req. Freeboard (ft) 0.000 Flow Duration (hrs) 1.000
Soil Filled No Avg. Velocity (ft/s) 10.930
Channel Length (ft) 1.000
Channel Side Slopes Channel Bend No Bottom Width (ft) 10.000
1y . : Required Factor 1.00
: ‘Ie“ (H:1V) 3.000 Bend Radius (ff)  0.000 Channel Depth (ft) 4000 | of (Slafety
] | ight (H:1V) 3.000 Outside Bend
Results
Velocity (ft/s) Shear Stress (Ibs/sqft) Avg. Flow
Max | Safety Max | Safety [ Depth (ft)
Lining Materials Computed |Allowed | Factor |Computed|Allowed | Factor 2.040
Left LANDLOK TRM 450 10.170 16.490 1.620 1.610 6.250 3.880
Bottom |LANDLOK TRM 450 11.090 16.490 1.490 1.910 6.250 3.270
Right LANDLOK TRM 450 10.170 16.490 1.620 1.610 6.250 3.880
Calculation Results:
Flow Depth (ft) 2.040 Left Wetted Perimeter (ft) 6.460
Flow Area (ft) 32.920 Bottom Wetted Perimeter (ft) 9.990
Right Wetted Perimeter (ft) 6.460
Total Wetted Perimeter (ft) 22910
Hydraulic Radius (ft) 1.440 Avg. Velocity (ft/s) 10.930
Composite *n’ 0.0210 Avg. Discharge (cf/s) 360.000

EC-DESIGN(R) 2000

8/25/2003
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Reference Information

Dairyland Power Cooperative Final October 2016
Revised July 2024

Run-On and Run-Off Control System Plan
Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin
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7-6

roughness) varies with VR, The term VR is the product of velocity and the
hydraulic radius. This relationship will be referred to as the "n=VR
relationship", which is the recommended basis for vegetated channel design.

The five general retardance curves, designated as A, B, C, D, and E
in Exhibit 7-1, have been developed for various cover conditions. The
vegetal conditions under which the various retardance values apply are
shown in Exhibit 7-2, These cover classifications are based on tests in
experimental channels when the covers were green and generally uniform.

Most of the vegetation used in waterways does not exceed 18 inches in
height and may be much shorter at times during the vear. Therefore, it is

recommended that when designing the channel for safe velocity, a retardance

not greater than 'D" be used, After designing the channel for safe veloc-
ity, it must be checked for capacity to accommodate the peak flow under
conditions where vegetation gives the highest retardance. The retardance
used in this instance is EEEEEE?;E-E3??EEE3EETE§—EE-EEE_EEEEEEEH_FEEEEEI‘"
cover and, in most cases, it will be retardance "C", though curve "B —
may be used where considered appropriate, s o

All pertinent design data and computations should be recorded.
DESIGN DATA
The following information is required for designing a waterway:
1., Watershed area in acres, together with the soil characteristics,
cover and topography. This information is used to estimate runoff

by the procedures set forth in Chapter 2 of this manual.

-2, Grade of the proposed waterway in percent slope (this is the fall
in feet per 100 feet of length),

3. Vegetal cover adapted to site conditioms,

4. Erodibility of the soil in the waterway.

5. Expected height at which vegetative cover will be maintained.
6. The permissible velocity for the conditions encountered,

7. Allowance for space that will be occupied by the vegetative
lining.

8. Allowance for freeboard, if required by State Standards and
Specifications.,

NON-EROSIVE VELOCITY OF FLOW

In designing grassed waterways, care must be taken to insure that the
design velocity is well within the limits of permissible velocities given
in Exhibit 7-3, These values apply to average, uniform stands of each type
of cover,

Source: U.S. Department of Agricﬁlture, Soil Conservation Service. Engineering Field Manual,
November 1986.
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Permissible velocity 1/
Slope
Cover range = Erosion re- Easily
sistant soils eroded soils
(percent) (ft.per sec.) (ft.per sec.)
0-5 8 6
Bermudagrass 5-10 7 5
over 10 6 4
Bahia
Buffalograss 0-5 5
Kentucky bluegrass 5-10 6 Z
Smooth brome =
Blue grama over 10 5 3
Tall fescue
Grass mixtures 2/ -5 L2 4 l-———
Reed canarygrass 5-10 4 3
Lespedeza sericea
Weeping lovegrass
Yellow bluestem 3/
Redtop 0-5 3.5 2.5
Alfalfa
Red fescue
Common lespedeza 4/ 5/ 0-5 3.5 2.5
Sudangrass 4/ : .

1/ Use velocities exceeding 5 feet per second only where good covers
and proper maintenance can be obtained.

2/ Do not use on slopes steeper than 10 percent except for vegetated
side slopes in combination with a stone, concrete, or highly

resistant vegetative center section.

3/ Do not use on slopes steeper than 5 percent except for vegetated
side slopes in combination with a stone, concrete, or highly

resistant vegetative center section.

4/ Annuals--use on mild slopes or as temporary protection until

permanent covers are established.

53/ Use on slopes steeper than 5 percent is not recommended,

Exhibit 7-3,

Source: U.S. Department of Agriculture, Soil Conservation Service.

November 1986.

Permissible velocities for channels

lined with vegetation

Engin eering Field Manual,
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M COMPUTATION SHEET
®

SHEET 1 OF 2
744 Heartland Trail (53717-8923)  P. O. Box 8923 (53708-8923)  Madison, WI*  (608) 8314444  FAX: (608) 831-3334  VOICE: (608) 831-1989
PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
By: Date: By: Date:
Dairyland Power Cooperative BJK 9/00 RAA 10/00 3081.40

CULVERT DESIGN CALCULATIONS

Purpose

To determine the appropriate culvert and downslope flume sizes for the anticipated peak flows
resulting from the 100-year, 24-hour storm at the proposed Dairyland Power Cooperative
Landfill.

Methodologies

Culvert design involves the process of selecting an appropriate culvert size capable of allowing
the estimated peak storm water runoff to pass through it without creating surface water
breaching (i.e., berm overflow) or excessive backwater levels. Culvert sizing was performed
using design charts developed by the U.S. Department of Transportation Federal Highway
Administration.

Downslope flumes will convey flow from the final cover diversion berms to the sedimentation
basin. Downslope flumes were also sized using design charts developed by the U.S.
Department of Transportation Federal Highway Administration. The energy dissipater for the
downslope flume was sized using design guidance from the US Department of the Interior,
Bureau of Reclamation.

Assumptions
The following assumptions were used in the culvert and downslope flume sizing analysis:

1. Culvert and downslope flume layout and allowable headwater levels are shown on the
accompanying plan set.

2. Tailwater depths were assumed based on anticipated flows within the ditching. For
culverts discharging into sedimentation basins, the tailwater elevation in the basin from the
routing calculations.

3. Culverts are assumed to be corrugated metal culvert pipes or concrete box culverts.

4. Culverts were designed to maintain a minimum 1 to 2 feet of freeboard, depending on the
location.

E\WPMSN\ PJT\, 00-03081%, 40\, Z000308140-023.DOC  10/13/00




mu! COMPUTATION SHEET
° SHEET 2 OF 2
744 Heartland Trail (53717-8923)  P.O.Box 8923 (53708-8923)  Madison, WI  (608) 8314444  FAX: (608) 831-3334  VOICE: (608) 831-1989
PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
By: Date: By: Date:
Dairyland Power Cooperative BJK 9/00 RAA 10/00 3081.40
Results

The table below summarizes the results of the culvert pipe sizing analyses:

Culvert #1 7.0 ) R 96 323 - 7_7’ Box
Culvert #2 7.7 126 323 4'x7 Box
Culvert #3 11.2 125 15 30” CMP
Culvert #4 9.3 75 15 30” CMP
Culvert #5 5 85 323 4’ x 7" Box
Note:

Culvert lengths to be adjusted based on available culvert section lengths.

Downslope pipe and energy dissipater sizing are shown on the engineering details included in
the Plan Set.

References

U.S. Department of Transportation. Hydraulics charts for the selection of highway culverts.
Hydraulic engineering circular no. 5. December 1965.

U.S. Department of the Interior, Bureau of Reclamation. Hydraulic Design of Stilling Basins and
Energy Dissipaters. Engineering Nomograph No. 25. May 1984.

I\ WPMSN\ PJT\ 00-03081\40\ Z000308140-023.DOC 10/13/00
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Calculations — Post-closure Landfill Conditions

Dairyland Power Cooperative Final October 2016
Revised July 2024

Run-On and Run-Off Control System Plan
Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin
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COMPUTATION SHEET-

gv‘l V INC.

s SHEET. OF
744 Heartland Trail  P.O. Box 8923 Madison, Wl 53708-8923 (608) 831-4444 FAX: (608) 831-3334
PROJECT / PROPNEAL  NAME PREPARED CHECKED PRUJET/PROFOSJ\L NO.
DPe -~ PLAN OF DPERATION ¥ e "8 | i) 2081, 4D
Rev. 7)o
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Culvert Calculator Report

Culvert 2 - Operational
Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 796.00 ft Headwater Depth/ Height 3.86
Computed Headwater Elevation 794.45 ft Discharge 561.00 cfs
Inlet Control HW Elev 792.30 ft Tailwater Elevation 779.90 ft
QOutlet Control HW Elev 794.45 fi Control Type QOutlet Control
Grades

Upstream Invert 779.00 ft Downstream Invert 778.20 ft
Length 130.00 ft Constructed Slope 0.006154 ft/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 4.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 4.00 ft
Velocity Downstream 20.04 /s Critical Slope 0.022277 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size 7x4ft Rise 4.00 ft
Number Sections 1
)

Qutlet Control Properties

Outlet Control HW Elev 794.45 ft Upstream Velocity Head 6.24 ft
Ke 0.50 Entrance Loss 312 fi
Inlet Control Properties

Inlet Control HW Elev 792.30 ft Flow Cantrol Submerged
Inlet Type 18 to 33.7 © wingwall flare, d=0.0830 Area Full 28.0 ft
K 0.48600 HDS 5 Chart 9

M 0.66700 HDS 5 Scale 2

C 0.02480 Equation Form 2

Y 0.83000

Project Title: DPC Phase IV
c:\haestad\cvm\dpc - ph.cvm
08/25/03 10:08:03 AM

© Haestad Methaods, Inc.

RMT, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: BMT, Inc.
CulvertMaster v1.0
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Solve For: Headwater Elevation

Culvert 2 - Final

Culvert Calculator Report

Culvert Summary

Allowable HW Elevation 799.00 ft Headwater Depth/ Height 1.78
Computed Headwater Elevation 798.10 ft Discharge 323.00 cfs
Inlet Contral HW Elev 797.44 it Tailwater Elevation 779.90 ft
Outlet Control HW Elev 798.10 ft Control Type Entrance Control
Grades

Upstream Invert 791.00 ft Downstream Invert 778.20 ft
Length 130.00 ft Constructed Slope 0.098462 fu/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.60 ft
Slope Type Steep Normal Depth 1.32 ft
Flow Regime Supercritical Critical Depth 4,00 ft
Velocity Downstream 28.87 ft/s Critical Slope 0.007385 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size 7x4ft Rise 4,00 ft

_ Number Sections 1

;.

Qutlet Control Properties

Outlet Control HW Elev 798.10 ft Upstream Velocity Head 2.07 f#t
Ke 0.50 Entrance Loss 1.03 ft
Inlet Control Properties

Inlet Control HW Elev 797.44 it Flow Control Submerged
Inlet Type 18 to 33.7 ° wingwall flare, d=0.0830 Area Full 28.0 fi2
K 0.48600 HDS 5 Chart 9

M 0.66700 HDS 5 Scale 2

C 0.02480 Equation Form 2

Y 0.83000

Project Title: DPC Phase IV
c:\haestad\cvm\dpe - ph.ecvm
08/25/03 10:11:53 AM

Project Engineer: RMT, Inc.
CulvertMaster v1.0
Page 1 of 1

RMT, Inc.
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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o TABLE 1 - ENTRANCE LOSS COEFFICIENTS
Outlet Comtrol, Full or Partly Full

- Entrance head loss H, = ke V_z
& 4 23

Type of Structure and Design of Entrance Coefficient k,

Pipe, Concrete

Projecting from fill, socket end (groove-epd) . . .
Projecting from fill, sq. cut end . . . . . . . .
Headwall or headwell and wingwalls
Socket end of pipe (groove-end)
Square-edge . . . + .« « s = s -
Rounded (radfus = 1/12D) . . . .
Mitered to conform to fill slope . .
*End-Section conforming to fill slope
Beveled edges, 33.7° or 45° bevels . .
Side-or slope-tapered inlet . . . . +» .

oo
LT

MRWVM—IPRwND W

L) L] L] L] L]
L] - - - - - L]
. L] - - - - -
L ] L] - - . L] -
- - - - . - -
L] L] L] L] L] L] -
- L] - - L] - L]
©00p000

Pipe, or Pipe-Arch, Corrimted Metel

iy

Projecting from £11l (no heedwall) . . . . . . . .
Headwall or headwall and wingwalls square-edge . .
Mitered to conform to fill slope, paved or unpaved
” Elo e - - . "o L - - - - - . - - L L] - L] - - - - -
*Ehd-Sthion conforming to fill slope . « « « & . &
Beveled edges, 33.7° or 45° bevels . . . . . ...
Side-or slope-tapered fnlet . . <« « ¢ ¢ & ¢ &« ¢ o« &

oo
w0

oo
-
W =)

«— CULYERTS 3, Y

° 0
N

Box, Reinforced Concrete

Headwall parallel to embankment (no wingwvalls)
Square-edged on 3 edges . . . - o« o s oe 80w s 0.5
Rounded on 3 edges to radius of 1/12 barrel
dimension, or beveled edges on 3 sides . . . 0.2
Wingwells at 30° to 75° to barrel
Square-edged &t CTOWI . « + « « o & o o« o & . 0.4 <= CULVERTS [, 2
Crovn edge rounded to radius of 1/12 barrel
dimensio, or beveled top edge . . . . . . . 0.2
Wingwall at 10° to 25° to barrel
Square-edged Bt CTOWD . . . 5 o < s v e a0 . 0.5
Wingwalls parallel (extension of sides)
Square-edged Bt CTOWIL .+ « « « = & « « = & » & 0.7
Side-or slope-tapered fnlet . . « o + + « + - o 4 . 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
& headwall in both inlet and outlet control. Some end sections,
incorporating a closed taper in thelir design have a superior
hydraulic performance. These latter sections can be designed
using the information given for the beveled inlet, p. 5-13.
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STANDARD C.M.

DIAMETER OF CULVERT (D) IN INCHES
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DISCHARGE (Q) IN GFS
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STILLING BASIN FOR PIPE'OR OPEN CHANNEL OUTLETS
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HYDRAULIC DESIGN OF STILLING BASINS AND ENERGY DISSIPATORS
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Calculations — Temporary Culverts, Operational Conditions

Dairyland Power Cooperative Final October 2016
Revised July 2024

Run-On and Run-Off Control System Plan
Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin
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Culvert Calculator Report

Culvert 1 - Operational (25-Year)

oolve For: Headwater Elevation

Culvert Summary
Allowable HW Elevation 773.00 ft Headwater Depth/ Height 1.94
Computed Headwater Elevation 760.75 ft Discharge 355.00 cfs
Inlet Control HW Elev 760.18 ft Tailwater Elevation 757.20 ft
Outlet Control HW Elev 769.75 ft Control Type Entrance Control
Grades
Upstream Invert 762.00 ft Downstream Invert 755.50 it
Length 93.00 it Constructed Slope 0.069892 fi/ft
Hydraulic Profile
Profile s2 Depth, Downstream 2.10 ft
Slope Type Steep Normal Depth 1.58 ft
Flow Regime Supercritical Critical Depth 4.00 ft
Velocity Downstream 2417 ft/s Critical Slope 0.008921 ft/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size Tx4ft Rise 4.00 ft

_ Number Sections 1

@

~Qutlet Control Properties
Qutlet Control HW Elev 769.75 ft Upstream Velocity Head 2.50 ft
Ke 0.50 Entrance Loss 1.25 ft
Inlet Control Properties
Inlet Control HW Elev 769.18 ft Flow Control Submerged
Inlet Type 18 to 33.7 ° wingwall flare, d=0.0830 Area Full 28.0 ft
K 0.48800 HDS 5 Chart 9
M 0.66700 HDS 5 Scale 2
C 0.02480 Equation Form 2
Y 0.83000

Project Title: DPC Phase |V
cihaestad\cvm\dpe - ph.cvm

08/25/03 10:21:59 AM

© Haestad Methods, Inc.

RMT, Inc.

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: RMT, Inc.

CulvertMaster v1.0
Page 1 of 1



Culvert Calculator Report

Culvert 1 - Operational (100-Year)

(
ujve For: Headwater Elevation

Culvert Summary
Allowable HW Elevation 773.00 ft Headwater Depth/ Height 3.34
Computed Headwater Elevation 775.36 ft Discharge 561,00 cfs
Inlet Control HW Elev 775.18 ft Tailwater Elevation 757.20 ft
Outlet Control HW Elev 775.36 ft Control Type Entrance Control
Grades
Upstream Invert 762.00 ft Downstream Invert 755.50 ft
Length 93.00 ft Constructed Slope 0.069892 fi/ft
Hydraulic Profile
Profile s2 Depth, Downstream 2.83 it
Slope Type Steep Normal Depth 218 ft
Flow Regime Supercritical Critical Depth 4.00 ft
Velocity Downstream 27.37 fis Critical Slope 0.022277 ft/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size Tx4ft Rise 4.00 ft
Number Sections 1

()

—Outlet Control Properties

Outlet Control HW Elev 775.36 ft Upstream Velocity Head 6.24 ft
Ke 0.50 Entrance Loss 312 ft
Inlet Control Properties
Iniet Control HW Elev 775.18 ft Flow Control Submerged
Inlet Type 18 1o 33.7 ° wingwall flare, d=0.0830 Area Full 28.0 ft2
K 0.48600 HDS 5 Chart 9
M 0.86700 HDS 5 Scale 2
C 0.02490 Equation Form 2
Y 0.83000

Project Title: DPC Phase IV
c:\haestad\cvm\dpc - ph.cvm

08/25/03 10:23:47 AM

® Haestad Methods, Inc.

RMT, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: RMT, Inc.
CulvertMaster v1.0
Page 1 of 1
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Suive For: Headwater Elevation

Culvert Calculator Report
Culvert 2 - Operational

Culvert Summary
Allowable HW Elevation 796.00 ft Headwater Depth/ Height 3.86
Computed Headwater Elevation 794.45 ft Discharge 561.00 cfs
Inlet Control HW Elev 792.30 fi Tallwater Elevation 779.90 ft
Outlet Control HW Elev 794.45 fi Control Type Outlet Control
Grades
Upstream Invert 779.00 ft Downstream Invert 778.20 ft
Length 130.00 ft Constructed Slope 0.006154 ft/ft
Hydraulic Profile
Profile Pressure Depth, Downstream 4.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 4.00 ft
Velocity Downstream 20.04 fi/s Critical Slope 0.022277 fi/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size 7x41t Rise 4.00 ft
Number Sections 1
L
“wdtlet Control Properties
Outlet Control HW Elev 794.45 ft Upstream Velocity Head 6.24 ft
Ke 0.50 Entrance Loss 3142 ft
Inlet Control Properties
Inlet Control HW Elev 792.30 ft Flow Control Submerged
Inlet Type 18 to 33.7 ° wingwall flare, d=0.0830 Area Full 28.0 ft2
K 0.48600 HDS 5 Chart 2]
M 0.66700 HDS 5 Scale 2
C 0.02480 Equation Form 2
Y 0.83000

Project Title: DPC Phase IV
ci\haestad\cvmidpe - ph.cvm

08/25/03 10:08:03 AM

© Haestad Methods, Inc.

RMT, inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: RMT, Inc.

CulvertMaster v1.0
Page 1 of 1
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" oolve For: Headwater Elevation

Culvert Calculator Report

Culvert 2 - Final

Culvert Summary

Allowable HW Elevation 799.00 ft Headwater Depth/ Height 1,78
Computed Headwater Elevation 798.10 fi Discharge 323.00 cfs
Inlet Control HW Elev 797.44 ft Tailwater Elevation 779.90 ft
Outlet Control HW Elev 798.10 ft Control Type Entrance Control
Grades
Upstream Invert 791.00 ft Downstream Invert 778.20 ft
Length 130.00 ft Constructed Slope 0.098462 ft/ft
Hydraulic Profile
Profile s2 Depth, Downstream 1.60 ft
Slope Type Steep Normal Depth 132 ft
Flow Regime Supercritical Critical Depth 4.00 ft
Velocity Downstream 28.87 ft/s Critical Slope 0.007385 ft/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 it
Section Size 7x4ft Rise 4,00 ft
~ Number Sections 1
)
“Qutlet Control Properties
QOutlet Control HW Elev 798.10 ft Upstream Velocity Head 2.07 ft
Ke 0.50 Entrance Loss 1.08 ft
Inlet Control Properties
Inlet Control HW Elev 797.44 ft Flow Control Submerged
Inlet Type 18to 33.7 ° wingwall flare, d=0.0830 Area Full 28.0 it
K 0.48600 HDS 5 Chart g
M 0.66700 HDS 5 Scale 2
C 0.02480 Equation Form 2
¥ 0.83000

Project Engineer: RMT, Inc.
CulvertMaster v1.0
Page 1 of 1

Project Title: DPC Phase IV
c:\haestad\cvmi\dpe - ph.cvm
08/25/03 10:11:53 AM

RMT, Inc.
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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oolve For: Headwater Elevation

Culvert Calculator Report
Culvert D - 25 Year

Culvert Summary

Allowable HW Elevation 809.00 ft Headwater Depth/ Height 1.40
Computed Headwater Elevation 808.61 ft Discharge 228.00 cfs
Inlet Control HW Elev 807.84 ft Tailwater Elevation 802.00 ft
Outlet Control HW Elev 808.61 ft Control Type Entrance Control
Grades

Upstream Invert 803.00 ft Downstream Invert 800.00 ft
Length 45.00 ft Constructed Slope 0.066667 ft/ft
Hydraulic Profile

Profile s2 Depth, Downstream 1.74 ft
Slope Type Steep Normal Depth 119 it
Flow Regime Supercritical Critical Depth 3.21 ft
Velocity Downstream 18.70 fi/s Critical Slope 0.003975 ft/ft
Section _
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size Tx4ft Rise 4.00 ft
Number Sections 1

\
Outlet Control Properties

QOutlet Control HW Eley 808.61 ft Upstream Velocity Head 1.60 ft
Ke 0.50 Entrance Loss 0.80 ft
Inlet Control Properties

Inlet Control HW Elev 807.84 it Flow Control Submerged
Inlet Type 18 to 33.7 © wingwall flare, d=0.0830 Area Full 28.0 ft2
K 0.48600 HDS & Chart 9

M 0.66700 HDS 5 Scale 2

C 0.02480 Equation Form 2

Y 0.83000

Project Title: DPC Phase IV
c:\haestadicvm\dpc - ph.cvm

08/25/03 10:31:52 AM

@ Haestad Methods, Inc.

RMT, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: AMT, Inc.

CulvertMaster v1.0
Page 1 of 1



" uolve For: Headwater Elevation

Culvert Calculator Report
Culvert D - 100 Year

Culvert Summary

Allowable HW Elevation 809.00 ft Headwater Depth/ Height 1.86
Computed Headwater Elevation 810.85 ft Discharge 360.00 cfs
Inlet Control HW Elev 810.30 ft Tailwater Elevation 802.00 ft
Qutlet Control HW Elev 810.85 ft Control Type Entrance Control
Grades
Upstream Invert 803.00 ft Downstream Invert 800.00 ft
Length 45.00 ft Constructed Slope 0.086667 ft/ft
Hydraulic Profile
Profile s2 Depth, Downstream 2,52 ft
Slope Type Steep Normal Depth 1.63 ft
Flow Regime Supercritical Critical Depth 4.00 ft
Velocity Downstream 20.38 ftls Critical Slope 0.008174 ftfit
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size 7xdft Rise 4.00 fi

" _Number Sections 1

\
&

“Qutlet Control Properties
Outlet Control HW Elev 810.85 Upstream Velocity Head 257 ft
Ke 0.50 Entrance Loss 1.28 ft
Inlet Control Properties
Inlet Control HW Elev 810.30 Flow Control Submerged
Inlet Type 18 to 33.7 ° wingwall flare, d=0.0830 Area Full 28.0 ft2
K 0.48600 HDS 5 Chart 9
M 0.66700 HDS 5 Scale 2
C 0.02490 Equation Form 2
g 0.83000

Project Title: DPC Phase IV
cihaestad\cvm\dpe - ph.cvm
08/25/03 10:29:24 AM

© Haestad Methods, Inc.

RMT, Inc.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: RMT, Inc.

CulvertMaster v1.0
Page 1 of 1
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Solve For: Headwater Elevation

Culvert Calculator Report

Flume MH

Culvert Summary

Vs 827.5 LO\AJ&C{_V\" E‘ 'PE'. i le Jr
i

Allowable HW Elevation 8.00 ft Headwater Depth/ Height 1.98

Computed Headwater Elevation 825.18 ft Discharge 73.00 cfs

Inlet Control HW Elev 825.18 fi Tailwater Elevation 780.67 f1t

Outlet Control HW Elev 82472 ft Control Type Inlet Control

Grades

Upstream Invert B819.25 fi Downstream Invert 779.00 ft

Length 185.00 ft Constructed Slope 0.217568 ft/ft

Hydraulic Profile

Profile s2 Depth, Downstream 0.91 ft

Slope Type Steep Normal Depth 0.86 ft

Flow Regime Supercritical Critical Depth 2,70 ft

Velocity Downstream 40.57 ft/s Critical Slope 0.006248 ft/it

Section

Section Shape Circular Mannings Coefficient 0.010

Section Material PVC Span 3.00 fi

Sectjon Size 36 inch Rise 3.00 ft
—-Number Sections 1

3

Outlet Control Properties

Outlet Control HW Elev 824.72 ft Upstream Velocity Head 1.85 ft

Ke 0.50 Entrance Loss 092 ft

Inlet Control Properties

Inlet Control HW Elev 825.18 ft Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 71 ft2

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

Cc 0.03980 Equation Form 1

Y 0.67000

Project Title: Dairyland Power - Final Cover Flume Drop MH
c:\haestad\cvm\dpc_flum.cvm

07/08/03 01:47:39 PM

© Haestad Methods, Inc.

RMT, Inc.

37 Brookside Road Waterbury, CT 08708 USA

(203) 755-1666

Project Engineer: RMT, Inc.

CulvertMaster v1.0
Page 1 of 1
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DIAMETER OF CULVERT (D) IN INCHES
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STANDARD C. M

DIAMETER OF CULVERT (D) IN INCHES
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DISGHARGE (Q) IN GFS
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DISCHARGE (Q) IN CFS
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o TASLE 1 - ENTRANCE LSS COEFFICIENTS
Qutlet Control, Full or Paxtly Full

Entrance head less He =k, Ve

Tyoe of Structure acd Design of Entrance Coefficient k,

Pive, Conocrete

Projecting from fil11, socket end (groove-end) . ., .~ 0.2
Projecting from £ill, sq. cut emd . . . . . . . . 0:5'
Headwall or headwall and wingwalls .
Sacket end of pipe (gzcove-end) . %' . . . . 0.2
SIRRER | DA e 3 e B R B 12 0.5
Rourded (radtus = 1/12D) . . . . @« v . v . . . 0.2
Mitered to conform to fill slove . o o v « & o & . 0.7
*tnd-Section conforming to fill slope . . . . . . . 0.5
Beveled edges, 33.7° or 45 bevels . . . .. ... 0.2
Side-or slope-tapered inlet . ¢ & ¢ o « ¢ ¢ ¢ ¢ & o 0.2
Pipe, aor Pipe-Arch, €orrfizated Metal
Projecting from £i1l (no heedwall) . . . . .. .. 0.9
Headwall or headwall and wingwalls square-edge . . Q.5
Mitered to conform to fill slope, paved or unpaved
s BIGEE w) o ol al g o @ & -5 0 8 R e S AT 0.7
#Ind-Section conforming to fill slope . . . . . . . 0.5
Beveled edges, 33.7° or 45° bevels . . . ... .. 0.2
Side-or slope-tapered inlet . « v o ¢« ¢ « & 4 « & & 0.2
Box, Reinforced Concrets
Headwall parsllel to embaniment (no wingwalls)
Square-edged on 3 €dgeS . . . . 4 b o4 oy o4 . 0.5
Rounded on 3 edges to radius of 1/12 barrel
dimension, or beveled edges on 3 sides . . . 0.2
Wingwvalls at 30° to 75° to berrel
Square-edged 8t CYOWN . 4 v 4 o« o 4 0 . . . 0.k
Crown edge rounded to radius of 1/12 btarrel
dimensicn, or beveled top edge . . . . . . . 0.2
Wingwall at 10° to 25° to barrel
Square-edged &L CTOWVD . . 4 ¢ 4 - 0 . . 0. 0. . 0.5
Wingwalls parallel (extension of sides) ,
Square-edged at cTowvm . - i . . . - s 5. s s 0.7
Side-or slope-tapered fnlet o o o 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
& headvall in both inlet and outlet control. Some end sections,
incorporating a closed taper in their desi{gn have a superior
bydraulic performance. These latter sactions can be designed
using the informstion glven for the beveled inlet, p. 5-13.
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Vegetation Information
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Run-On and Run-Off Control System Plan
Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin
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NORTH AMERICAN GREEN - ECMDS VER.IV - SLOPE PROTECTION - ENGLISH
USER SPECIFIED - PERMANENT PROTECTION RESULTS

PROJECT NAME: Dairyland Power Coop. PROJECT NO.: 3081.33
COMPUTED BY: BJK DATE: 10-06-1998
SLOPE DESCRIPTION: 2:1 Slopes

Slope Gradient: 2.00:1 s Slope Length: 50 feet 4
Soil Type: Clay Loam (K= 0.21) ~ Annual R Factor: 125.0

Slope Reach Material Type Density LS c
feet

0- 30 Est. Veg. Mix 75-95% 4.10 .020
30 - 50 P300 Mix 75-95% 7.35 .002

Slope Reach Material Type Density ASLbare ASLmat SLT Sf Recommend
feet inch inch inch

[] t ]
0- 30 Est.Veg. Mix 75-95% 0.641 0.013 0.03 2.3 STABLE <— for Slopes 0 -30 (se M
30 - 50 P300 Mix 75-95% 1.149 0.002 0.03 13.1 STABLE -q\ No- 20 Vegetadon

FU" SIOPE-B 7"30" Jse P@'mam.n-l’
eyoson mathrg 0n batlmn
Vegetation Density=Percentage of soil coverage provided by vegetation Porhon ’6 C_JOPL. ( lelow 3 01)
C=Cover material performance factor (Fraction of soil loss of unprotected)
ASLbare=Average Soil Loss potential of unprotected soil (uniform inches) e No. 2': Ugbeh’“‘ho" o
ASLmat=Average Soil Loss potential w/material (uniform inches) up?&r pernen
SLT=Soil Loss Tolerance for slope segment (uniform inches)

= Factor
sf Safl_aty acto _ ) S A” Led (‘B,
Composite=Average soil loss from total slope length (uniform inches)

ERT AT es AL S R AR SEssssssssssee- g sesssssses = S Ue_af.\'p.‘\"oﬁ Tﬂ?‘ﬂ-‘

0- 50 Composite 0.844 0.009



630
i cie Acceptable
Comsnl::eo(r:llﬁame Bolail;:al t:nme Varieties
Kentucky Bluegrass ............... Poa pratensis
Red Fescne v S Festuca rubra ...........corvune. Creeping
Hard Fescue ........cceevurerersnnene Festuca ovina...........ccccoeuen.... Improved
var. duriuscula
Tall EemoUe 5 it somsmsmees Festuca arundinacea ................ Improved turf type
Salt Grass Puccinella distans .................... Fult’s
Redtop Agrostis alba
Timothy Phleum pratense
Little Bluestem* ..................... Andropogon scoparius
Sideoats Grama* .................... Bouteloua curtipendula
Canada Wild Rye*.................. Elymus canadensis
Perennial Ryegrass ................. Lolium perenne
Perennial Ryegrass ................. Lolium perenne ....................... Improved Fine
Annual Ryegrass ............coeuune Lolium multiflorum
Alsike Clover ...............cc....... Trifolium hybridum
Red Clover......ciiaiianin Trifolium pratense
White Clover .......................... Trifolium repens
Birdsfoot Trefoil..................... Lotus comiculatus ................... Empire
Japanese Millet........................ Echinochola crusgalli
var. frumentacea
Annual Qats..............cce0rnr...... AVEna sativa
Alfalfa Medicago sativa
Bromegrass..............cco.oreennn.... Bromus inermis
Orchardgrass...........oocrurerinnenns Dactylis glomerata
. Trifolium repens............ce.ron..... Ladino _

Ladino Clover..........ccccevevnnn

Agricultural Rye...................
Winter Wheat............

*Pure Live Seed

var, latum

... Secale cereale
..... Triticum aestivum

8| =n
Purity G e rmi- ixture Proportions, Percent N
Min. nation  [No. | No. | No. | No. No. | No. | No.
Species % min% (10 | 20 | 30 | 40 50 | 60 | |70
Kentucky Bluegrass 85 80 40 6 10 | 35 B
Red Fescue 97 85 25 30 |20
Hard Fescue 97 85 24| 25 |20 10
Tall Fescue 98 85 40 25
Salt Grass 98 85 10
Redtop 92 85 5
Timothy 98 90 12 B
Little Bluestem PLS* 15
Sideoats Grama PLS* 15
Canada Wild Rye PLS* 12 | |5
Perennial Ryegrass 97 90 20 | 30 30
Improved Fine
Perennial Ryegrass 96 85 15 | 25
Annual Ryegrass 97 90 35
Alsike Clover 97 %20 4
Red Clover 98 9% 4
White Clover 95 9% 10 i
Birdsfoot Trefoil 95 80 10 100
Japenese Millet 97 85 8
Annual Oats* 98 90 25 I
* Substitute winter wheat for annual oats in fall plantings started after September 1.

provided in the contract, shall be in accordance with the following:

r moist soils predominate.

(generally exceeding 1.8 to 2.4 m), except where No. 70 is used.

—# Seed Mixture No. 10 is intended for use on projects where average loam, hea vy

——b> Seed Mixture No. 20 i intended for use on projects where light, dry, well-drained
sandy or gravelly soils predominate and shall be used for all high cut and fill slopes

630.2.1.5.1.1.2 Mixture to be Used. The selection of the seed mixlure or mixtuﬁes
for use on the project shall meet with the approval of the engineer, and unless otherwise
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Region Number: 1
Predominant Soil Type: Clay - Clay Loam
Moisture Regime Conditions: Normal Moisture

Planned Maintenance: Medium - High Maintenance

Longevity

Grasses

Tall Fescue (Festuca arundinacea)

Chewings Fescue (Festuca rubra, commutata) ;
Kentucky Bluegrass (Poa pratensis)

Perennial Ryegrass (Lolium perenne)

Annual Ryegrass (Lolium multiflorum)
Orchardgrass (Dactylis glomerata)

Timothy (Phleum pratense)

Creeping Red Fescue (Festuca rubra)

T P 9 >» UV U DO

Legumes
Alsike Clover (Trifolium hybridum) . :
white Dutch Clover (Trifolium repens)
wWhite Sweet Clover (Melilotus alba) P

w ©

Growth
Habit

Seed Rate

lb/ac kg/ha

200
120
80
160
160
40

120

15

15

224
134
90
179
179
45
90
134

17

17

(vo. 20)

(Mo -20)

(Mo 10, No . 20)
Wo. 10, N0 20 )
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Appendix B: Surface Water Run-Off Control System Calculations

e Leachate Storage Capacity for the 25-Year 24-Hour Storm Event
¢ References
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2 TRC
l 708 Heartland Trail, Suite 3000, Madison, WI 53717 * www.TRCsolutions.com

SHEET 1 OF 3

PROJECT / LOCATION: DPC: Alma Offsite Disposal Facility, Phase IV Landfill

PROJECT / PROPOSAL NO.

SUBJECT: Active Area Leachate Disposal Capacity

421717.0000

PREPARED BY: B. Kahnk

DATE: 4/27/2021

FINAL

X

CHECKED BY: J. Hotstream

DATE: 4/29/2021

REVISION

X

Purpose: Determine the leachate storage capacity from a 25 year, 24-hour storm event during the critical

leachate generation scenario.

Assumptions:

1. Critical leachate generation scenario occurs during the current condition with approximately 12.7 acres are
operational (Portions of Cell 2 and the entirety of Cell 3) and approximately 7.6 acres have final cover. (See

Figure 1 for this scenario).

2. The 25 year, 24-hour storm event is 5.40 inches (refer to attached sheet).

3. No portion of the leachate drainage layer within the open area is saturated.

4. The leachate drainage sand has a porosity of 30 percent. The bottom ash has a porosity of 25 percent.

5. The minimum thickness of the drainage layer is 1.0 foot.

6. A minimum of 1 foot of bottom ash was installed above the drainage layer in Cell 2A over an area of

approximately 2.3 acres.

7.A minimum of 4 feet of bottom ash was installed above the drainage layer during the Cell 3A construction.
Using a maximum elevation of 820 feet, this bottom ash covers an area of approximately 2.75 acres.

Method:

1. Determine the volume of rain collected in the open areas during the critical condition from a 25 year, 24-

hour storm event.

2. Calculate the available storage volume for leachate in the drainage layer. Due to the slope of the landfill
perimeter berm, the capacity of the drainage layer is based on the area of the drainage layer at or below an
elevation of 820 feet. Elevation 820 represents the lowest top of berm base grade elevation documented

during construction of Cell 3A (refer to attached base grades sheet).

3. The available storage volume within the pipe trenches, transfer piping, and leachate collection tank is

ignored.

4. Calculate the available storage volume for leachate in the 4 feet of bottom ash placed above the drainage
layer during Cell 3A construction and 1 foot of bottom ash placed above the drainage layer during Cell 2A

construction.

5. Calculate the volume of storage required for the 25 year, 24-hour storm event.

\\madison-vfp\Records\\WPMSN\PJT2\421717\0000\Files for R-002\Appendix B\2021.04.27_2433320002-001_Run-Off Control.xIsx




2 TRC
I 708 Heartland Trail, Suite 3000, Madison, WI 53717 * www.TRCsolutions.com SHEET 2 OF 3

PROJECT / LOCATION: DPC: Alma Offsite Disposal Facility, Phase IV Landfill PROJECT / PROPOSAL NO.
SUBJECT: Active Area Leachate Disposal Capacity 421717.0000
PREPARED BY: B. Kahnk DATE: 4/27/2021 FINAL X

CHECKED BY: J. Hotstream DATE: 4/29/2021 REVISION

Step 1. Determine volume of run-off collected during the 25 year, 24-hour storm event

Area: 12.7 acres - Area open (portions of Cell 2 and the entirety of Cell 3)

Rain Event: 5.43 inches

43,560 ft2

R Vol t%): Rain Event (inches) X
unof f Volume(ft3): Rain Event (inches) 1acre

1t X A X
12 inches " °% (acres)

Runoff Volume: 250,328 cubic feet

Step 2. Calculate the available storage volume for leachate in the drainage layer.

Area: 9.2 acres - see attached base grades plan
Thickness: 1 foot
Porosity: 0.3
43,560 ft?

Storage Capacity(ft3): Area (acres) x X Thickness (foot) x Porosity

1 acre

Storage Capacity: ~ 120,226 cubic feet

Step 3. Ignore storage in pipe trenches, transfer piping and leachate collection tank

Step 4. Calculate the available storage volume in the bottom ash placed above the drainage layer

Cell 2A: Cell 3A:
Area: 2.3 acre(s) Area: 2.75 acre(s)
Thickness: 1 feet Thickness: 4 feet
Porosity: 0.25 Porosity: 0.25

] 5 43,560 ft? ] ]
Storage Capacity(ft>): Area (acres) X “Tacre X Thickness (foot) X Porosity

Cell 2A: Cell 3A:
Storage Capacity: 25,047 cubic feet Storage Capacity: 119,790 cubic feet

Total Storage Capacity (Cell 2A + Cell 3A): 144,837 cubic feet

\\madison-vfp\Records\\WPMSN\PJT2\421717\0000\Files for R-002\Appendix B\2021.04.27_2433320002-001_Run-Off Control.xIsx



2 TRC
l 708 Heartland Trail, Suite 3000, Madison, WI 53717 * www.TRCsolutions.com SHEET 3 OF 3

PROJECT / LOCATION: DPC: Alma Offsite Disposal Facility, Phase IV Landfill PROJECT / PROPOSAL NO.
SUBJECT: Active Area Leachate Disposal Capacity 421717.0000
PREPARED BY: B. Kahnk DATE: 4/27/2021 FINAL X

CHECKED BY: J. Hotstream DATE: 4/29/2021 REVISION

Step 5. Calculate the storage required for the 25 year, 24-hour storm event.
Required Storage:
Required Storage = Run Of f Volume — Drainage Layer Capacity — Bottom Ash Capacity
Run-Off Volume: 250,328 cubic feet from Step 1
Drainage Layer: 120,226 cubic feet, from Step 2

Bottom Ash: 144,837 cubic feet from Step 4

Required Storage: -14,734 cubic feet

The negative required storage calculated above indicates that there is sufficient storage capacity in the leachate
collection drainage layer and the bottom ash that was placed in the cells above the drainage layer to contain the
runoff from a 25 year, 24-hour storm event.

\\madison-vfp\Records\\WPMSN\PJT2\421717\0000\Files for R-002\Appendix B\2021.04.27_2433320002-001_Run-Off Control.xIsx
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8/18/2016 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 8, Version 2
Location name: Alma, Wisconsin, US*
Latitude: 44.3657°, Longitude: -91.9171°
Elevation: 1074 ft*

* source: Google Maps

©

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovie, Ishani Roy, Michael St. Laurent, Carl Trypaluk,
Dale Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland
PE_tabular | PF_graphical | Maps_& aerials
PF ar

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’ ‘
Average recurrence interval (vears)

Duration

1 2 5 |[ 10 25 50 100 200 500 1000

Sumi 0.366 0436 0.555 0.657 0.801 0.915 1.03 1.16 1.32 1.45
L (0.300-0.455)||(0.357-0.543)|/(0.453-0.692)||(0.532-0.822)||(0.626-1.03)||(0.697-1.20)||(0.757-1.38)| |(0.809-1.58) | (0.887-1.85) || (0.946-2.06)

10-mi 0.536 0.639 0.813 0.962 117 1.34 1.51 1.69 1.94 213
Hnin (0.439-0.666)|((0.523-0.795)|| (0.663-1.01) || (0.779-1.20) (/(0.917-1.52){| (1.02-1.75) || (1.11-2.02) || (1.19-2.31) || (1.30-2.71) || (1.39-3.02)

15-mi 0.653 0.779 0.991 117 1.43 1.64 184 2.06 2.36 259
oL (0.535-0.812)||(0.638-0.969)|| (0.809-1.24) || (0.950-1.47) || (1.12-1.85) || (1.25-2.14) || (1.35-2.46) || (1.45-2.82) || (1.58-3.31) || (1.69-3.68)

30.mi 0.908 1.09 1.40 1.66 2.03 232 262 292 3.34 3.66
el (0.744-1.13) || (0.894-1.36) || (1.14-1.74) || (1.34-2.08) || (1.58-2.62) || (1.76-3.03) || (1.92-3.49) || (2.05-4.00) || (2.24-4.68) || (2.39-5.19)

60-mi 1.19 142 1.82 217 2.69 3.13 3.58 4.07 4.76 5.31
min | 0.978-1.48) || (1.16-1.77) || (1.48-2.27) || (1.76-2.72) || (2.12-351) || (2.39-4.11) || (2.63-4.81) || (2.86-5.60) || (3.20-6.70) || (3.46-7.53)
ik 1.48 1.75 223 268 3.36 3.94 455 522 6.18 6.96

T | (1221.82) || (1.44-2.15) || (1.84-2.76) || (2.19-3.33) || (2.67-4.37) || (3.04-5.15) || (3.38-6.09) || (3.70-7.15) || (4.20-8.66) || (4.57-9.80)

n 1.67 1.95 2.48 299 3.79 4.48 524 6.07 7.28 8.28

T |l (1:38-2.04) || (1.62-2.39) || (2.05-3.05) || (2.46-3.69) |[ (3.04-4.93) || (3.48-5.86) || (3.92-7.00) | (4.33-8.31) || (4.97-10.2) || (5.46-11.6)
ik 1.96 2.28 2.90 3.50 4.47 5.32 6.27 7.32 8.86 10.1

Tl (1.64-2.38) || (1.91-277) || (241-353) || (2.90-4.28) |[ (3.63-5.79) || (4.18-6.93) || (4.73-8.33) || (5.27-9.96) || (6.11-12.3) || (6.74-14.1)
2 223 259 3.29 3.96 5.02 5.96 6.99 8.13 9.30 1.2

F || (1.88-268) || (2.18-3.12) || (2.76-3.96) (3.30-4.79) yTANyEAYN4.71-7.68) || (5.31-0.21) || (5.90-11.0) || (6.81-13.5) || (7.49-15.5)
i 2.53 291 3.63 433 543 6.40 7.46 8.65 104 1.8

Il (2153.01) || (2.47-3.46) || (3.07-4.33) || (3.64-5. (4.47-6.89) || (b.10-8.17) || (5.72-9.75) || (6.33-11.6) || (7.26-14.2) || (7.97-16.2)
%d 294 3.29 3.97 465 " As7e" 6.75 7.86 9.10 10.9 125

Y |l (2.52-3.46) || (2.81-3.87) || (3.39-4.69) || (3.94-5.53) || (4.79-7.25) || (5.44-8.56) |[ (6.08-10.2) || (6.72-12.1) |[ (7.72-14.9) || (8.48-17.0)
3d 3.23 3.58 4.26 4.95 6.07 7.07 8.19 9.45 1.3 12.8

Y | @79-3.79) || (3.08-4.19) || (3.65-5.01) || (4.21-5.84) || (5.07-7.59) || (5.72-8.91) || (6.37-10.6) || (7.01-12.5) |[ (8.02-15.3) || (8.79-17.5)
- 348 3.85 457 528 6.42 7.43 8.55 9.81 16 13.2

Y || (3.00-4.05) || (3.32-4.49) || (3.93-5.35) || (451-6.21) || (5.37-7.98) || (6.03-9.31) || (6.67-11.0) || (7.30-12.9) || (8.20-15.7) || (9.04-17.9)
% 4.09 459 5.48 6.30 7.54 8.58 9.70 10.9 126 14.0

Y || (3.56-4.73) || (3.99-5.31) || (4.75-6.37) || (5.42-7.35) || (6.31-9.20) || (6.97-10.6) || (7.58-12.3) || (8.15-14.2) || (9.03-16.9) || (9.70-19.0)
o 4.64 5.24 6.27 747 8.50 9.58 10.7 1.9 136 14.9

Y || (4.05-5.34) || (4.57-6.03) || (5.45-7.24) || (6.20-8.32) || (7.11-10.3) |[ (7.80-11.7) |[ (8.39-13.4) || (8.91-15.4) || (9.73-18.1) || (10.4-20.1)
o 6.27 7.04 8.32 9.40 109 1241 134 14.7 16.4 17.7

Y || (5.53-7.14) |[ (6.19-8.02) || (7.28-9.51) || (8.19-10.8) || (9.19-13.0) || (9.95-14.7) |[ (10.6-16.6) || (11.0-18.7) || (11.8-21.6) || (12.4-23.7)

e 7.70 8.60 10.1 1.3 13.0 14.3 15.7 17.0 18.8 20.2

3Y || (6.82-8.72) || (7.61-0.75) || (8.89-11.5) || (9.91-12.9) || (11.0-15.3) || (11.8-17.2) || (12.4-19.3) || (12.9-21.6) || (13.6-24.6) || (14.2-26.9)

e 9.58 10.7 125 13.9 15.9 17.3 18.8 20.2 219 233

Y || (853-10.8) || (951-12.1) || (11.1-14.1) || (123-15.8) |[ (13.4-18.5) || (14.3-20.6) || (14.9-22.9) || (15.3-25.3) || (15.9-28.5) || (16.4-30.8)

=° 1.2 12.6 147 163 | 185 20.1 215 229 247 25.9

Y | (10.0-12.6) || (11.2-14.1) || (13.0-16.5) || (14.4-18.5) ! (15.7-21.4) || (16.6-23.7) || (17.1-26.1) || (17.4-28.7) || (18.0-31.8) || (18.4-34.2)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Aflas 14 document for more information.

Back to Top

hitp://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmi7lat=44.3657&lon=-91.91718data=depth&units=english&series=pds /4
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Appendix C: Relevant October 2000 POO Plan Sheets

o Sheet3 Existing Conditions Map — Phase IV, Cell 3B Liner & Area C (Over Cells 1 & 2)
Final Cover Construction

o Sheet5 Proposed Base Grades

e Sheet9 Phasing Plan — Cell 1, 2A, and 2B Closed; Cell 3 Active

e Sheet 11 Phasing Plan — Cell 1, 2A, 2B, 3, and 4A Closed; Cell 4B Active
e Sheet 12 Proposed Final Grades

e Sheet 17 Details — Liner and Collection Pipes

e Sheet 19 Details — Final Cover

e Sheet 22 Details — Sedimentation Basins

e Sheet 23 Details — Miscellaneous

Dairyland Power Cooperative Final October 2016
Run-On and Run-Off Control System Plan Revised July 2024
Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin

\\madison-vfp\Records\-\WPMSN\PJT2\563618\0000\R5636180000-002_Att 4_Control Plan.docx
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LEACHATE STORAGE 7L
TANK TO o

SEE DETAIL {0 o’
S?,&"?%{}% &

HAUL ROAD SEE DETAIL ﬁ.‘it‘{sf‘?w °
S - \23/ OUTLET 1E.810.0

- CULVERT
CINLET LE.812.0
OUTLET iE. 808.0 - L -

' LEAGHATE COLLECTION/ I e
unea svsnsu ses DETML@ L

10’ WIDE FLAT BOTTOM | o
‘DITCH @ 5% 10' WIDE FLAT BOTTOM — \ 0 W/ N
- . : DITCH @ 7% E AN o o -,/ LT e S

LEACHATE HEAD
“MONITORING -WELL

SEE DETML . . . '

T __ :} ” CCLANDFRLL

R T 'PERIMETER BERM = =
e SEE DETALS/IN(Y
V-NOTCH DRMIIAGE . .
_DITCH @ 1% - S -

A SEE DET“'L R

_ ' - e 8 WIDE BERM V- NOTCH DITCH \. - UNTE= LB
AT V-NOTCH DITCH | ELEV. 784.0 @ 8% - . {ABANDO ED’ e A e E =

14: s L K, — : . : 5

CULVE RTS

10’ WIDE FLAT BOTTOM = —— & - ST RS
DITCH@Z%.'_. ,,.o , —%

AN _ gy 'ﬁ'j“ CULVERTS —0—y 7
: - b . . . - - .7 /

glEVg:SlOH - L k¢ M ISk > ' S/ &%“9@”74?' PR : 5;?{ ¥ /) : = S
i A Y AN = P 3 Ds'fo N - -y = NN 10 > $ 7l EDGE OF E = o
_ o L T A" SRR 7'4 ) ’.- D \__-_ 2 _ 1 & é) X coO E DETAILL 3 s
: e { o

EMERGENCY o y B = - S S ) _ ),
OVERFLOW =/ - EEaAaSsaeass e 2 /
R ' =890
N =880 '
SEDIMENTATION
BASIN NO.2
SEE \DETAIL -

e mssn AND DISCHARGE --..jjj-- P
PIPE sse DE'I‘ML. e TS

ZO'WlDE FLA'I' BOTTOM
- DITCH @ 5%

“SEE DETAIL. " Y T

LEACHATE COLLECTION/
LINER SYSTEM .

CLEANOUT PIPE- S SEE DETAIL
SEE DETAIL._'._-; o

C@won | " CELL CONSTRUCTED

/ ol e e poTrow i 5

FINAL COVER DOWNSLOPE
FLUME NO.1 AND NO.2

CONSTRUCTION ACTIVITIES SEE DETAILS@@
\20/ \20/
44 R /AN EM104 g8
CINSTALL EROSION CONTROL DEVICES. @@ : w104 e

IMSTALL GRADING LAYER

INSTALL GEOSYNTHETIC CLAY : 104A
INSTALL GEOMEMBRANE Tt T T e ey
INSTALL DOWNSLOPE FLUME.

INSTALL SELECT GRANULAR FILL, DRAINAGE PIPING, GEOTEXTILE,
ROOTING ZONE LAYER, AND TOPSOIL.

7. INSTALL DIVERSION BERMS.

8. SEED, FERTILIZE, AND MULCH.

CELL 4B SITE PREPARATION

1. INSTALL EROSION CONTROL DEVICES.

2. INSTALL DOUBLE WALL LEACHATE TRANSFER PIPE WITH ANTI-SEEP
COLLAR TO MAIN TRANSFER LINE,

3. CONSTRUCT PERMETER BERM, DITCH, AND ACCESS ROAD,

4. ESTABLISH SUBBASE GRADES.

5. UNDERCUT THE COLLECTION LINES.

6. CONSTRUCT THE COMPACTED LOW PERMEABLILTY SOIL LAYER.

7. EXCAVATE THE LEACHATE COLLECTION LINES,

8. INSTALL GCL

g

0

n

12

ACCESS ROAD INTO

TG LW

- ..' CELL DELINEATION BERM

// SEE DETA]L : B o

MANHOLE

SEE DETAlL@

FINAL COVER
DIVERSION BERM
SEE DETAIL
- INSTALL GEOMEMBRANE LINER NG,
- INSTALL GEOTEXTILE.

.

|

I

[ 3

I

I

L]

[

E ]

I

INSTALL LEACHATE COLLECTION LINES AND CLEANOUTS. .
CINSTALL LEACHATE HEADWELLS. .
13. PLACE 1-FOOT SELECT GRANULAR FILL. |
14. SEED, FERTILIZE, AND MULCH ALL CONSTRUCTION AREAS AT FINISH .
15. GRADE. i
1

I

I

|

E ]

l.

CONSTRUCTION QUANTITIES

RIPRAP
SPILLWAY

9.10,12,21,23,24,26-25,33,34 39,43,45,54,55,57 .81
3,34,45,57

7
9.3
o

A041
-6,9.1M-13, 20,63

ve!s
12,9
1,2.4-
27,2
1,37
1

9

9

1

A0
0141518, 20,44-46,55

]
1
3,563
2-4,25.28,34-36,38

no ref levelgs

CELL 4A CILOSURE YOLUME 7 AREA

coRInenoes TOPSOIL PLACED 5.000 CY
GRADING LAYER SOIL 5.000 CY
GENERAL FILL 9,900 CY
SELECT GRANULAR FILL 9,900 CY
GEOTEXTILE 31,800 SY

20’ WIDE FLAT BOTTOM

APPROXIMATE DITCH @ 1%
PROPERTY LINE

ﬁ

0 100 200 300 400
e e ———
SCALE: 1" 100"

GCL 29.700 5Y

GECMEMBRANE 29.700 3Y

o

o

2 SEED, FERTILIZER, MULCH 6.1 ARCES
b 4-INCH DIA. HDPE CORRUGATED PIPE 2,100 LF
o W/ SMOOTH INTERIOR

ﬁﬁﬁﬁﬁﬁﬁﬁ L SELECT AGGREGATE FILL 320 CY
SOPEnELuse CELL 4B SITE PREPARATION VOLUME / AREA

STRIP TOPSOLL 6,800 CY
FILL TO ESTABLISH SUBBASE GRADE 55,200 CY
CUT TO ESTABLISH SUBBASE GRADE 58,800 CY
GCL 31100 SY
GEOMEMBRANE 31100 SY
SELECT AGGREGATE FILL 280 CY
GEOTEXTILE (CUSHION) 1,050 SY
COMPACTED LOW PERMEABILITY SOIL 20,700 CY
CLEANOUT 3 EACH
SELECT GRANULAR FILL 10,400 CY
TOPSOIL PLACED 1,600 CY FILL
SEED FERTILIZER, MULCH 2.0 ACRES FILL

- @Omozn o
WIO2AR . ' NOTE: THESE PLANS ARE ACCOMPANIED BY A REPORT OF THE SAME TITLE.
ST THESE DOCUMENTS ARE INTERRELATED AND ARE INTENDED TO BE
' USED AND REVIEWED TOGETHER . THESE DOCUMENTS ARE INTENDED

TG BE USED FOR REGULATORY PURPOSES OMLY.
* {NOT FOR CONSTRUCTION: *

N4 0Mbmclient dgn
N Ohproposed.dgn
A0 border.dgn
40N surface.dgn
“40%phdaint dgn
“A0NPIPE.DGN
“40Nsurface.dgn
= xno ref ngme=

=

LANDF]LL PERIMETER BERM
AND FINAL COVER

SEE DETAILS /4 . .

= JNO3A8
= JNO3A8

ile 1= JANO3I0BINAONzZIp dgn

__________ PIPE LENGTHS QUANTITIES

s a J 6-INCH-DIAMETER (SCR 17) HDPE 450 LF
’ PERF. LEACHATE COLLECTION PIPE

6-INCH-DIAMETER (SCR 17) HDPE 370 LF
NON-PERF. LEACHATE CLEANOUT

&-INCH-DIAMETER (SDR 17} HDPE G LF
DOUBLE WALL LEACHATE TRANSFER PIPE

3-INCH-DIAMETER (SCHEDULE 120) PVC 180 LF
NON-PERF. LEACHATE HEADWELL PIPE

MISCELLANEQUS ITEMS

MAINTENANCE ROCAD 1,450 LF
SECIMENTATION BASIN (PRIMARY} 1 EACH

BY | DATE REVISION

PROJECT: pAIRYLAND POWER COOPERATIVE
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Levels

Logical Names

rance Files

Refe

Plot Data

4
0

N 17050

~EXISTING PROCESSING -
fEACLITY

| . O . = T U o Tt £t~ L~ T D S P
0.
o J e T S
TRANSFER PIPE FROM STORAGE = .. . - T

TANK CONNECTS TO EXISTING . -

PIPE OUTSIDE PROCCESSDNG -

CURAGILITY. o)

SEE DETAIL (3 = .. F T v

: - T o , o o N DITCH @ 8%
. S TTon L ; ACCESS ROAD TO EXISTING e R T B ST

LEACHATE STORAGE "~ EXISTING BOX CULVERT PHASE I|LANDFILL \o\

SEE DETA[L"W YEaREN L SR

172500

N 171000
N 171500

"N 172000
'N-.173000
N 173500

OF EXIST]NG ASH . L . - 0 . . - . . _. ) . L e

. CULVERT | e -. ' .' _. .. R
/. INLET-LE.812.0 %} .. = = - .

/. -OUTLET LE.808.0 \ = .

' __V:-NOTCH DITCH - PR _

" 10’ WIDE FLAT BOTTOM : - 2

CULVERT

I.E. 762.0N o .. -_
- LE. 755.58 . .~ ACCESS [ —10" WIDE FLAT. : DITCH @.7% .. . O SO
L s~ ROAD /|  BOTIOM - - N O Gl oz
% @s% _ DITCH.@, 5% " <CCULVERT . ¥ ACOV R-. - FINAL COVER DRAINAGE LAYER

S 10’ WIDE FLAT BOTTOM. jsE;E_“.ngT_ng_;_i AR - .
__ 8 WIDE BERM. v R o 4 Rk riae i
. ELEV.784.0 /[ DITCH @ 2% I : S . SEE _l_)__E__TAIl'_._--_j__”__----_-__ .

V-NOTCH DRAINAGE —
DITCH @ 8% .

" CULVERTS —

DRAINAGE .~~~ .. _r—LANDFILL PERIMETER BERM.. = . e

- .V DITCH: @ 1% Lo e AND DRAINAGE DITCH - 0 R
AT TR e /- SEE DETAJ_I;.S;S :

N - : L R A Sl sT L e FINAL. COVER DOWNSLOP
_______ B s ) g _ 4 et -7 . \\q i L. - N oy N o e FLUMENO..‘; . 3

Ol 2 ' _ A. . L T TN sEE DETAILS 2 (Y (2N

[<ISEDIMENTATION
BASIN NO.2\

£ 20' WIDE FLAT BOTTOMzS
. DITCH- @ 20%. AND
"’ DIVERSION BERM " .

 EMERGENGY—

C .U PIPE

lusen awvosomaree /TS x - | = \

E | 1477500 ..... - . R - o

. MAINTENANCI OAD

-1 20" WIDE - FLAT BOTTOM "~ - // .~ " .
DITCH @ 8% .. . .. 0 e
- SEE DETALL. ﬂ.ii © 7. L FINAL COVER DOWNSLOPE
S S - FLUME NO.1 AND NO.2
SEE DETAILS /10 /2 /4N /1
\20/\20/ \20/\21/
IEAVEAYEN
2/ 2/ \21

MANHOLE
SEE DETAIL /2
|

/|RISER/CULVERT | .~ =
liE. 8780W | - . .
o ' SPILLWAY

— FINAL COVER
DIVERSION BERM

R ' SEE DETAL .ﬁ o
@ . 10’ WIDE FLAT BOTTOM o J8

. BMIO1 L DITCH @ 2% o

: - LEACHATE
I TRANSFER
. LINE SEE DETAIL @

E 1478000

RIPRAP
SPILLWAY

, 33,34 45-48,50 57
0.14-16,19 28
-11,13-18,37

29
1

6,7.9.10,12,21.23,24,26-29,32-34,43,45,54,55,57,61
27

'4| \

4

&

4

-5,9, 1,13 63
488 22
no ref levelgs

9
=48,
9

oot

no ref levelss
100 =no ref levels:

2raslinss o . 20’ WIDE FLAT BOTTOM(
SSERGEREEE | : - : DITCH @ 1%

4
5
2
1
1
3

CONSTRUCTION ACTIVITIES l

PHASE 4B CLOSURE

CINSTALL EROSION CONTROL DEVICES. e e e

CDINSTALL GRADING LAYER. T e e e s s
CINSTALL GCL.

CINSTALL GEOMEMBRANE.

. INSTALL DOWNSLOPE FLUME.

. INSTALL SELECT GRAMULAR FILL, DRAINAGE PIPING, GEQTEXTILE,

*no ref logicole
=no ref logicals
101 =no ref logicol:

brnc
pro
sur
brmr
bdr
pip

SCALE: 1" = 100

@b LN

ROCTING ZONE LAYER, AND TOPSOIL. : NOTE: THESE PLANS ARE ACCOMPANIED BY A REPORT OF THE SAME TITLE.

CINSTALL DIVERSION BERMS. AREA I _ _ . _ _ _ _ THESE DOCUMENTS ARE INTERRELATED AND ARE INTEMDED TGO BE

. SEED, FERTILIZE, AND MULCH. ' s S T S e . . USED AND REVIEWED TOGETHER . THESE DOCUMENTS ARE INTENDED
. : : S S . : _ TGO BE USED FOR REGULATORY PURPOSES OMLY.

CONSTRUCTION QUANTITIES i ' _ S ST l SRR - . (NOT FOR CONSTRUCTION)

0~

N Ohproposed.dgn

“40%border.dgn
“40\pipe.dgn

A0 bt dgn
cne ref nome=

N4 0Mbmclient dgn

- e

JINDEDEMNAONZIE dgn

J\0308

JNQ308
=ng ref ngmes
= *no ref name:=

PHASE 4B CLOSURE VOLUME / AREA l . S A ST A

"""" o 3 TOPSOIL PLACED

o g GRADING LAYER SOIL 9,800 CY
22222222 GEMNERAL FILL 8,800 CY I . - . . . . . .
CETTTTTEE s SELECT GRANULAR FILL 19,600 CY - _ . . . _ e .
2 - GEOQTEXTILE 18,600 CY : l ; - _ E . L ],- o _ _
B 1 GCL 81,700 SY . _ _ _ : _ . E ) o . _ o
2 E 1478500 CEomEBRANE 58,600 ¥ - , : , : : .. , 3 o | PLAN OF OPERATION
a U SEED, FERTILZER, MULCH . . E . - . . _ = '
o .' DOWNSLOPE FLUME 12.1 ACRES l . - - . E K . 4 : BUFFALO COUNTY, WISCONSIN
4-INCH DIA. HDPE CORRUGATED PIPT 1 EACH : . _ : R : ) P : _ -
W/ SMOOTH INTERIOR 3150 LF R : - : : ' i . - E B l . o SHEET TITLE:

SELECT AGGREGATE FILL 470 CY o . . .- l ; . ) S o PROPOSED FINAL GRADES

ol ) . B | pAte REVISION
PROJECT: pAIRYLAND POWER COOPERATIVE

! | . _ R : N o ; . o ' DRAWN BY: NOLDENR  |SCALE: PROJ. NO. 308140
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| | | R T ST DATE: OCTOBER 2000 SHEET 12 or 23
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SELECT AGGREGATE FILL

EXTRUSION WELDS

ZG' DIA. (SDR 11)
HDP! (

E TRANSFER PIPE

GEOSYNTHETIC CLAY
LINER WRAP AROUND

HDPE ANTI-SEEP COLLAR DETAIL (TYPICAL)

LOW PERMEABILITY SOIL

COMPACTED 2' & DIA. PIPE - -
SELECT LOW I "
. 6" THICK SELECT GRADED FILL B T A ——— == 12" MoK HDPE\
6" DIA. (SDR 17) NOTE: WILL BE INCLUDED IF NEEDED FOR FILTERING GEOSYNTHETIC CLAY 8 MIN - =
HDPE LEACHATE SELECT AGGREGATE FILL LAYER LINER WRAP AROUND = - - =
| COLLECTION PIPE PIPE. T
Z_MIN. GEOTEXTILE CUSHION - = -
R COLLECTION TRENGH /2" THICK HDPE PANEL - - I
12 .
. . - = . HOLE CUT IN_PANEL
- ~ BRNSEA%ETL?@UMR ALL 4 MIN. \ 77777777 6" DIA. (SDR 11) HDPE TO ALLOW PIPE TO
SLOPE, T osiope [/ DRAMCEWVER o\ 7P e /1t TRANSFER FROM LANDFILL PENETRATE
ERE ST - s —— - - e | S s SEE DETAIL
- —— 6" DIA. DOUBLE WALL ———— ] - - = 3
,,,,,,, Z SDR 11) HDPE_TRANSFER EE -
. — l~— | _ExmusioN weio—" | | —HDPE ANT-SEEP - — — — — LANDFILL
2 — — 5 menen |- COMPACTED 2 — — — — : IPE TO' LIFT STATION oiAR  — — — — - <\’\
- - — THICK SELECT LoW — _— seoETAL(SY o | v T === ==
» — — DEPTH. MN PERMEABILITY - - @ ,,,,,,,,,,,,,
SUBBASE SOIL 7 T I e It
- namve . f \m—-- == === === -
LAYER 'SolL
SECTIONA-A ¥/
S T T PIPE
COMPACTED 2' THICK SELECT crosNTHETC cay N
60-MIL HDPE GEOMEMBRANE R AN LINER (GCL) WRAP C =
(TEXTURED ON SIDE SLOPES.) AND AROUND PIPE ésom
SIDES OF HOP NOTE: ALL PIPES
12 0Z GEOTEXTILE CUSHION ANTI-SEEF COLLAR) COMPACTED 2° THICK :
SELECT LOW PERMEABILITY BEDDED IN CLAY
GEOSYNTHETIC CLAY LINER (GCL) SOIL LAYER SHALL BE SDR 11.
SUBBASE SOILS LEACHATE TRANSFER PIPE CLAY TRENCH CUT-OFF
(2 THROUGH PERIMETER BERM (TYPICAL)
+ \7 / (NOT TO SCALE)
3/8" DIA. HOLES, 6" 0.C. ™=
So- [
BERM HEIGHT 4’ MIN.
CELL DELINEATION BERM (COMPACTED LOW PERMEABLILITY
n LEACHATE COLLECTION/LINER SYSTEM ACTIVE PHASE | FUTURE PHASE LAYER) BERM WILL BE REMOVED DOWN TO APPROXIMATELY
v (NOT TO SCALE) t 6-INCHES ABOVE GEOMEMBRANE LAYER AFTER
| | CONSTRUCTION OF FUTURE CELL LOW PERMEABILTY SOIL
20 PHASE LINE LAYER IS COMPLETED AND WILL BE COVERED WITH THE 12"
I | THICK GRANULAR FILL DRAINAGE LAYER
2% THICK SELECT | 30 A SACRIFICIAL LAYER OF GEOMEMBRANE PLACED
GRANULAR FILL | , 2 FEET UNDER THE GCL LAYER AND WRAPPED
| 16 AROUND THE ENDS OF GCL/ GEOMEMBRANE
LAYERS AND 2 FEET OVER THE TOP OF
GEOMEMBRANE LINER FOR THE ENTIRE LENGTH
OVER COMPOSITE LINER.
4 WIDE SHEETS OF PLYWOOD OVER THE
| SACRFICIAL GOEMEMBRANE WRAP
g SL( & TYP.
GOMPACTED 2’ THICK | .
SELECT LOW PERMEABILITY TOPSOIL
SUBBASE SOIL LAYER D =
C ASH 6" DIA. (SDR 17) HDPE PERFORATED PIPE BASE 2
S| L 12—0Z. GEOTEXTILE CUSHION CRADE S T . T A 7\ & TYP
- SSa FIPE Boor 60 ML HDPE GEOMEMBRANE [T T T T T — SN E———"— S —
SEE DETAIL ******* — —\\L
31 \g/ GEOSYNTHETIC CLAY LINER (GCL)
-t - - —-= /_ COMPACTED 2’ THICK SELECT

E KEYED INTO EXISTING

~—F0 - - - - - "= S : ST ': :  zf j / /

60 MIL GEOMEMBRANE

GEOSYNTHETIC
CLAY LINER
(eeLy

CELL DELINEATION BERM
(NOT TO SCALE)

77777777777777777777777777777777777777777 LEACHATE COLLECTION/LINER SYSTEM

77777777777777777777777777777777777777777777777777777 SEE DETAIL@

777777777777777777777 GEOTEXTILE CUSHION IN
COLLECTION TRENCH AND A
MIN. OF 2 ON BOTH SIDES
OF TRENCH

6" DIA. DOUBLE PIPE PENETRATION THROUGH
%sumwzmz LOW PERNEABILITY SOIL LAYER
SEE DETAL 1’ SELECT GRANULAR
FILL DRAINAGE LAYER
PIPE PENETRATION THROUGH L
LANDFILL PERIMETER BERM (TYPICAL) o =S\ e — - - 18" TRENCH DEPTH
(NOT TO SCALE) T e T T T T N T T T T ——— CRYER EXTENDED
LOOKING EAST <1 2' BELOW TRENCH

SOLID WALL RISER PIPE

CROSS SECTION A-A'
RISER PIPE

6" DIA. STEEL PROTECTION
CASING WITH CAP \\

ANGHOR TRENCH
SEE DETAIL

MOUND 2’ (MIN) OF SELECT GRANULAR FILL
DRAINAGE LAYER OVER RISER

; 3" DIA. (SCH 120) NON—PERFORATED
| WIDTH VARIES / PVC RISER PIPE C asri )
(REFER TO PLAN SHEET &)
‘ DISTANGE VARIES 5

PERMETER BERM
1% SLOPE, 2

g (REFER TO PLAN SHEET 5) EYS
5 ‘ WELL SCREEN
: - 2' THICK
3 - SOMPACTED SWEEP BEND +
= P SELECT LOW
2 S PERMEABILITY ; ~\ i
- solL (NO SLOPE) 2 .
A T 1
s VROV IR S NG o VY N LEACHATE
2Bc3 PERIMETER BERM ‘ - = = = 3" DIA. (SCH 120) . 17,7,7:{ COLLECTION/LINER
2528 NON—PERFORATED bl SYSTEM
- SUBBASE GRADE—/ — Pve PIPE - = — -
e
ST 12 0Z GEOTEXTILE CUSHION SEE DET“L@

NOTE:
LEACHATE HEADWELL WILL LIE HORIZONTALLY ON TOP OF
LINER AND WITHIN 12" SELECT GRANULAR FILL DRAINAGE LAYER.

PIPE CONSTRUCTION ON BERM SIDE SLOPE IS ALSO TYPICAL
FOR LEACHATE GLEANOUT PIPES.

LEACHATE
BERM/ ANCHOR TRENCH COLLECTION/LINER /6 LEACHATE HEADWELL

(NOT TO SCALE) SEE DETAIL@ v (NOT TO SCALE)

$HPTABLESS
H$PLOTTERSH

PLOT DATA
FHOWGHS

BMT COMPUTER AIPED BESIGN & PRAFTING

LOW PERMEABILITY LAYER FOR FUTURE
CELLS WILL Bl

LOW PERMEABILITY LAYER BY CUTTING
STEPS

4 SQUARE
(TYPICAL)

HOLE cut
TO PIPE
DIAMETER

1/2" THICK HDPE PANEL

LINE AND SHADING LEGEND

GEOTEXTILE

GEOCOMPOSITE

TOPSOIL
A
PIPE BEDDING MATERIAL

SELECT AGGREGATE FILL

COMPACTED SELECT
LOW PERMEABILITY SOIL

GEOMEMBRANE

GEOSYNTHETIC
— CLAY LINER (6CL)

CONCRETE

RIPRAP

=
-

GENERAL FILL

NOTE: THESE PLANS ARE ACCOMPANIED BY A REPORT OF THE TITLE.

THESE DOCUMENTS ARE INTERRELATED AND ARE INTENDED TO BE
USED AND REVIEWED TOGETHER.
TO BE USED FOR REGULATORY PURPOSES ONLY.

NOT FOR CONSTRUCTION

THESE DOCUMENTS ARE INTENDED

=S
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DATE

REVISION
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CHECKED BY: DM
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FILE NO. 30814005.DWG
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No xref's Attached.

$ESCALES
$4SITIMESS
Attached Xref's:

$$ROTHE

$HPTABLESS
H$PLOTTERSH

PLOT DATA
FHOWGHS

3 3 R A R

0.5 _TOPSOIL
‘o " T/ 10 COVER LAYER (GENERAL FL) v ']
1.0, DRAINAGE -LAYER. (SELECT -GRANULAR FILL) 71 1270 7 5 40-MIL VFPE GEOMEMBRANE LINER
05" GRADING [AYER SOIL SR TE Ly
- o

(1) FINAL COVER
\18_/ (NOT TO SCALE)

” GEOTEXTILE FILTER

¥ [

; “
FINAL COVER

DIVERSION BERM

SEE DETAILL @

SELECT AGGREGATE FILL
GEQTEXTILE CUSHION

4" DIA. PERFORATED CORRUGATED
HDPE PIPE (SMOOTH WALL INTERIOR)

SELECT COARSE:
AGGREGATE FILL

ASHD

3/8" DIA. HOLES,
8 oc.

90.0000° 45.0000°

A 4" DIA PERFORATED CORRUGATED HDPE PIPE WILL BE LOCATED BELOW
EVERY DIVERSION BERM ABOVE THE FINAL COVER EXCEPT THE LOWEST
BERM LOCATED NEXT TO THE LANDFILL PERIMETER BERM. TO COLLECT
WATER IN THE DRAINAGE LAYER ALONG@ THE PERIMETER BERM PIPES WILL
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v (NOT TO SCALE)
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TOP OF LANDFILL
| 100° | 100" | /_ PERIMETER BERM
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LINER
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SECTION B'B’ 5" GRAVEL SURFACE COURSE

12" AND 18’

STOCK PILE PERIMETER BERM
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D oc PIPE BEDDING MATERIAL }ég\ég RIPRAP

@)

TOP OF
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Appendix D: Estimated Control System Construction Schedule

Dairyland Power Cooperative Final October 2016
Revised July 2024

Run-On and Run-Off Control System Plan
Alma Offsite Disposal Facility, Phase IV Landfill - Alma, Wisconsin
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Estimated Run-on and Run-off Structures Construction Schedule

Run-on and Run-off Control System Plan

Dairyland Power Cooperative, Alma Off-Site Disposal Facility

Plan Modification- June 2024

Construction Anticipated Year
Control System System Components Event of Construction
Run-on Control System Sedimentation Basin 1 Currently N/A
Perimeter Drainage Ditches around Cells 1-3 Constructed
Temporary diversion berm on the northern boundary of Cell 3
Temporary retention basin on northern boundary of Cell 3
Downslope Flume and diversion berms in final cover
Stormwater culverts
Run-off Control System Leachate collection and transfer system for Cells 1 through 3
Run-on Control System Perimeter Drainage Ditches around the northern perimeter of Cell 4A Cell 4A Liner 2026
Stormwater culverts beneath access road
Temporary diversion berm and drainage ditch within Cell 4B footprint
Temporary sedimentation basin east of Cell 4A
Run-off Control System Leachate collection system for Cell 4A
Run-on Control System Final Cover Diversion Berms and drainage outlets Cell 3 Final Cover 2029
Run-on Control System Sedimentation Basin 2 construction Cell 4B Liner 2036
Perimeter drainage ditch around remainder of Cell 4
Run-off Control System Leachate collection system for Cell 4B
Run-on Control System Final Cover Diversion Berms and drainage outlets Cell 4A Final Cover 2038
Run-on Control System Final Cover Diversion Berms and drainage outlets Cell 4B Final Cover 2057
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