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1 Introduction

This Run-on/Run-off Control System Plan (Plan) was prepared for the existing coal combustion
residuals (CCR) disposal facility located at the DTE Electric Company (DTE) Range Road Landfill
Ash Disposal Facility (RRLF) in China Township, St. Clair County, Michigan. This Plan serves as the
five-year update to the initial Plan issued on October 17, 2016. The CCR disposal facility consists of
a 402-acre landfill located on 514 acres of property approximately one mile west of the St. Clair
River. The disposal facility currently accepts bottom ash and fly ash generated by plant operations at
St. Clair Power Plant, Belle River Power Plant, and Harbor Beach Power Plant.

The Plan was prepared in accordance with 40 CFR Part 257 and specifically addresses the
requirements under Subpart D, §257.81 of the U.S. Environmental Protection Agency (EPA) CCR
Rule. The disposal facility is an existing landfill currently operating under an operating license
approved by the Michigan Department of Environment, Great Lakes, and Energy (EGLE) on May 15,
2020. The operating license was granted in accordance with Part 115 of the Natural Resources and
Protection Act of 1994, as amended, which adopts §257.81 by reference. Accordingly, run-on and
run-off control system requirements for the disposal facility must meet or exceed those of the CCR
Rule.

1.1 Site Location and Description

The CCR disposal facility is located on land currently owned by DTE at the RRLF. The landfill was
originally operated by DTE, but operations have since been contracted to Boral. While the landfill
operations have continued since the initial Plan was issued, the run-on/run-off control system at the
site has generally remained unchanged. The site consists of the landfill with perimeter ditches that
drain to a Michigan National Pollutant Discharge Elimination System (NPDES) sedimentation pond
and a pump house at the southeast corner of the site. It is approximately a half mile southwest of St.
Clair, MI, and is bounded by Range Rd. on the east, King Road and multiple residential properties
on the west, residential properties on the north, and Puttygut Rd. on the south. The landfill has been
permitted since 1966.

1.2 Description of CCR Landfill Operations

Sheet 3 of the Landfill Development Plan design drawings (Appendix A2) shows the extent of each
work area within the landfill. The landfill is designed to cover approximately 402 acres and be
constructed in multiple phases. To date, nine work areas within the landfill have been certified
closed. Three work areas are currently active, including D3, F3/D3, and G2.

Stormwater and leachate drain from the landfill into a network of perimeter ditches from which it
ultimately collects in the NPDES Sedimentation Pond for treatment at the southeast corner of the
site. This water is collected in a pump house and discharged to the Belle River Power Plant under a
Michigan NPDES permit number MI0038172 issued by the Michigan Department of Environmental
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Quality (MDEQ) on January 1, 2018. It should be noted that as of April 7, 2019 MDEQ was renamed
as the EGLE via executive order 2019-2.

1.3 CCR Rule Requirements

(40 CFR) 257.81(a) The owner or operator of an existing or new CCR landfill or any lateral
expansion of a CCR landfill must maintain:

(1) A run-on control system to prevent flow onto the active portion of the CCR unit
during the peak discharge from a 24-hour, 25-year storm; and

(2) A run-off control system from the active portion of the CCR unit to collect and
control at least the water volume resulting from a 24-hour, 25-year storm.

(b) Run-off from the active portion of the CCR unit must be handled in
accordance with the surface water requirements under § 257.3-3.

The RRLF disposal facility is an existing landfill that was designed to incorporate run-on and run-off
controls systems, which prevent flow from and onto the active portion of the unit during a 24-hour,
25-year storm.

1.4 Plan Content
(40 CFR) 257.81(c) Run-on and run-off control system plan—

(1) Content of the plan. The owner or operator must prepare initial and periodic run-
on and run-off control system plans for the CCR unit according to the timeframes
specified in paragraphs (c)(3) and (4) of this section. These plans must document
how the run-on and run-off control systems have been designed and constructed
to meet the applicable requirements of this section. Each plan must be supported
by appropriate engineering calculations. The owner or operator has completed
the initial run-on and run-off control system plan when the plan has been placed
in the facility’s operating record as required by § 257.105(g)(3).

This Plan is the five-year update to the initial run-on/run-off control plan, and it describes how the
run-on and run-off control systems have been designed and constructed to meet the applicable
requirements of the CCR Rule. A certification statement from a qualified professional engineer
verifying that this Plan meets the requirements of this section § 257.81 is provided in Appendix A1.
In accordance with § 257.81(c)(1), this Plan will be amended each time there is a change in
conditions that substantially affect the written plan in effect.

1.5 Documents Reviewed

Background information, design basis information, and other data used in preparing this plan have
been provided to AECOM by DTE. AECOM is not responsible for the accuracy of the documents
reviewed and has prepared this plan by practicing good engineering judgement based upon the best
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available information. The following documents and design drawings were reviewed in the
preparation of this plan:

e RMT, Inc., March 16, 2007. Detroit Edison — Range Road Ash Disposal Facility: Storm Water
Modeling, Storm Water Management Options Analysis, and Leachate Management Options
Analysis, technical memorandum.

e RMT, Inc., June 2008. The Detroit Edison Company Range Road Landfill: As-Built for
Detention Pond and Pump Station Installation, design drawings.

e AECOM, October 17, 2016. Run-on/Run-off Control System Plan For Coal Combustion
Residuals (CCR) Disposal Facility — Range Road Landfill.

e Geosyntec Consultants, January 2021. 2020 Annual Inspection Report: Range Road Landfill
Ash Disposal Facility.

Additional information on the references utilized for this plan can be found in Section 4.0.
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2 Overview of Run-on/Run-off Control Systems

The run-on and run-off control systems share multiple common control measures and are both
required to control the peak flows resulting from a 25-year/24-hour storm. Due to these similarities,
one hydrologic and hydraulic (H&H) model was constructed in HydroCAD (version 10.00-20) to
analyze both systems in order to evaluate the run-on and run-off control systems’ abilities to control
the design storm. The H&H model utilized in the initial run-on/run-off control plan was found to
sufficiently represent current site conditions, and therefore was used in this Plan with relatively minor
changes. The NPDES sedimentation pond and stormwater ditches were found to adequately contain
the 25-year/24-hour storm event without overtopping. The resulting output from this model can be
found in Appendix B2. The components that make up the run-on and run-off control systems are
described in detail below.

2.1 Run-on Controls

Run-on controls consist of diversion berms which divert stormwater away from active disposal areas
and also direct surface water to receiving flumes or drainage ditches. In addition, the proposed cap
system is graded at a minimum of 1% to drain stormwater flows away from active portions of the
landfill. The active area of any phase will be minimized to reduce contact water and the potential for
fugitive dust emissions. Furthermore, the areas immediately outside of the landfill's perimeter slope
away from the perimeter ditch system, preventing run-on from adjacent land from entering the
facility.

2.2 Permanent Run-off Management Features

Permanent run-off management features and associated details are provided on Sheets 10 and 11
of the Landfill Development Plan design drawings (Appendix B2). The cap system’s grade ranges
from a minimum slope of 1.3% at the top to a maximum grade of 3 horizontal feet to 1 vertical foot
(3H:1V) along the perimeter. V-shaped perimeter ditches are sloped at approximately 0.1% and
3H:1V side slopes. These perimeter ditches direct stormwater flows into the NPDES sedimentation
pond at the southeast corner of the site.

The permanent run-off measures are designed to collect and control the peak flow resulting from a
25-year/24-hour storm under final design conditions. Supporting calculations for the surface water
control structures are provided in Appendix B2.

2.3 Erosion Control

The cap system of the landfill is constructed with a 6-inch thick layer of topsoil in order to promote

vegetative growth. This vegetative cover is sufficient to minimize potential erosion on all areas of the
cap system where run-off is limited to sheet flow or shallow concentrated flow. Stormwater channels
and swales at the facility are lined with permanent erosion matting or riprap as necessary in order to
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limit stormwater velocities and reduce erosion. Erosion matting is used as a more robust form of
erosion control for any area of the cap system that is designed to convey concentrated flows.

2.4 Collection and Holding Facilities

The stormwater flows are conveyed from the perimeter swales into the existing NPDES
sedimentation pond. Stormwater runoff settles within the NPDES sedimentation pond and ultimately
discharges through a permitted NPDES outfall at its eastern end (permit number MI0038172 issued
by MDEQ [now EGLE]). The existing water surface elevation (WSE) of the sedimentation pond is
approximately 580.1 feet and was used as the starting WSE for the model.
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3 Frequency for Revising the Plan

(40 CFR) 257.81(c)(4). The owner or operator of the CCR unit must prepare periodic run-on
and runoff control system plans required by paragraph (c)(1) of this section every five
years. The date of completing the initial plan is the basis for establishing the deadline
to complete the first subsequent plan. The owner or operator may complete any
required plan prior to the required deadline provided the owner or operator places the
completed plan into the facility’s operating record within a reasonable amount of
time. In all cases, the deadline for completing a subsequent plan is based on the
date of completing the previous plan. For purposes of this paragraph (c)(4), the
owner or operator has completed a periodic run-on and run-off control system plan
when the plan has been placed in the facility’s operating record as required by §
257.105(g)(3).

This Plan represents the first five-year update subsequent to the initial run-on/run-off control system
plan published in 2016 as outlined in §257.81(c)(4). As such, the initial run-on/run-off control system
plan is superseded by this Plan, and DTE will place it in the facility’s operating record.

DTE will continue to update periodic run-on and runoff control system plans every five years and will
place the Plan in the facility’s operating record. DTE will obtain a certification from a qualified
professional engineer stating that the periodic run-on and run-off control system plans meet the
requirements of this section.

October 15, 2021 6



Run-on/Run-off Control System Plan Disposal Facility — Range Road Landfill AECOM
China Twp., St. Clair County, Michigan

4 References

AECOM. 2016. Run-on/Run-off Control System Plan for Coal Combustion Residuals (CCR) Disposal
Facility — Range Road Landfill.

Geosyntec Consultants. (2021). 2020 Annual Inspection Report: Range Road Landfill Ash Disposal
Facility.

HydroCAD Software Solutions LLC. (2017). HydroCAD, Version 10.0-20 Computer Program.

NOAA (National Oceanic and Atmospheric Administration). (2017). Point Precipitation Frequency
Estimates, Atlas 14, Volume 8, Version 2, for East China, Michigan.

RMT, Inc. (2007). Detroit Edison — Range Road Ash Disposal Facility: Storm Water Modeling, Storm
Water Management Options Analysis, and Leachate Management Options Analysis. Technical
memorandum.

. (2008). The Detroit Edison Company Range Road Landfill: As-Built for Detention Pond and
Pump Station Installation. Design Drawings.

TRC Environmental Corporation. (2013). Landfill Development Plan — Range Road Ash Disposal
Facility. Design drawings.

——. (2013). Landfill Development Plan — Range Road Ash Disposal Facility. Report.

October 15, 2021 7



APPENDIX A: PLAN DRAWINGS & CERTIFICATION

Appendix A.1: Final CCR Rule Engineer’s Certification



Certification Statement 40 CFR § 257.81(c)(5) ~Run-on and Run-Off Control System Plan for an
Existing CCR Landfill

CCR Unit: DTE Energy Range Road Landfill

|, Scott G. Hutsell, being a Registered Professional Engineer in good standing in the State of
Michigan, do hereby certify, to the best of my knowledge, information, and belief, that the
information contained in this certification has been prepared in accordance with the accepted
practice of engineering. | certify, for the above-referenced CCR Unit, that the information
contained in the run-on and run-off control system plan dated October 15, 2021 meets the
requirements of 40 CFR § 257.81.

jd?’7 é //V7’>'§4<—

Printed Name

7O /)"/ Z/

Date
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Appendix A.2: Historic Design Drawings
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7/25/2021 Precipitation Frequency Data Server
NOAA Atlas 14, Volume 8, Version 2 v
Location name: East China, Michigan, USA* éf"f “'e%
Latitude: 42.8021°, Longitude: -82.4929° i Y
Elevation: 594.03 ft** i ;
* source: ESRI Maps K -
** source: USGS e
POINT PRECIPITATION FREQUENCY ESTIMATES
Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin
NOAA, National Weather Service, Silver Spring, Maryland
PF_tabular | PF_graphical | Maps_&_aerials
PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
Durati | Average recurrence interval (years) |
uration
[ 1+ | 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-min 0.289 0.341 0.431 0.508 0.619 0.709 0.802 0.900 1.03 1.14
(0.229-0.369)/(0.270-0.436)(|(0.339-0.551)|/(0.398-0.653)|((0.470-0.825)||(0.524-0.955) |(0.571-1.10)||(0.613-1.27)||(0.677-1.50)||(0.725-1.67)
10-min 0.424 0.500 0.630 0.744 0.907 1.04 1.18 1.32 1.52 1.67
(0.336-0.541)|(0.396-0.639) (|(0.497-0.807)|/(0.583-0.956) || (0.688-1.21) || (0.767-1.40) ||(0.837-1.62)||(0.898-1.86)||(0.991-2.19)|| (1.06-2.44)
15-min 0.516 0.610 0.769 0.907 1.11 1.27 1.43 1.61 1.85 2.04
(0.409-0.659) |(0.483-0.779)|(0.606-0.984) || (0.711-1.17) || (0.839-1.47) || (0.936-1.71) || (1.02-1.97) || (1.10-2.27) || (1.21-2.67) || (1.29-2.98)
30-min 0.723 0.853 1.08 1.27 1.55 1.77 2.01 2.26 2.60 2.87
(0.573-0.923)|| (0.675-1.09) || (0.847-1.38) || (0.994-1.63) || (1.18-2.06) || (1.31-2.39) || (1.43-2.77) || (1.54-3.19) || (1.70-3.76) || (1.82-4.20)
60-min 0.932 1.10 1.39 1.64 2.00 2.30 2.62 2.95 3.42 3.78
(0.738-1.19) || (0.869-1.40) || (1.09-1.77) || (1.28-2.10) || (1.52-2.68) || (1.70-3.11) || (1.87-3.61) || (2.01-4.17) || (2.23-4.94) || (2.40-5.53)
2.hr 1.14 1.34 1.69 2.00 2.46 2.83 3.23 3.65 4.23 4.69
(0.915-1.44) || (1.08-1.69) || (1.35-2.14) || (1.59-2.54) || (1.89-3.24) || (2.12-3.78) || (2.33-4.39) || (2.52-5.08) || (2.80-6.04) || (3.01-6.77)
3-hr 1.27 1.49 1.88 2.22 2.72 3.14 3.59 4.06 4.72 5.26
(1.02-1.59) || (1.20-1.87) || (1.51-2.35) || (1.77-2.79) || (2.11-3.57) || (2.37-4.16) || (2.61-4.85) || (2.82-5.62) || (3.15-6.70) || (3.40-7.52)
6-hr 1.51 1.75 217 2.56 3.14 3.62 4.13 4.69 5.48 6.11
(1.23-1.86) || (1.42-2.16) || (1.77-2.69) || (2.07-3.18) || (2.47-4.06) || (2.77-4.73) || (3.05-5.52) || (3.30-6.42) || (3.70-7.67) || (4.00-8.62)
12-hr 1.76 2.01 2.46 2.87 3.50 4.02 4.59 5.20 6.07 6.78
(1.46-2.14) || (1.66-2.45) || (2.02-3.01) || (2.35-3.52) || (2.79-4.47) || (3.12-5.19) || (3.42-6.05) || (3.71-7.02) || (4.15-8.39) || (4.49-9.43)
24-hr 2,01 2.30 2.80 3.25 3.93 4.49 5.09 5.74 6.65 7.39
(1.69-2.42) || (1.92-2.76) || (2.33-3.37) || (2.69-3.93) || (3.16-4.94) || (3.51-5.70) || (3.84-6.61) || (4.14-7.63) || (4.60-9.05) || (4.95-10.1)
2.da 2.28 2.62 3.21 3.72 4.47 5.07 5.71 6.38 7.30 8.04
y (1.93-2.70) || (2.22-3.11) || (2.70-3.81) || (3.12-4.44) || (3.63-5.52) || (4.01-6.34) || (4.35-7.28) || (4.65-8.33) || (5.11-9.78) || (5.46-10.9)
3.da 2.49 2.85 3.45 3.98 4.74 5.37 6.01 6.70 7.65 8.40
Y || (213-2.93) || (2.42-3.35) || (2.93-4.07) || (3.36-4.71) || (3.88-5.81) || (4.28-6.64) || (4.62-7.61) || (4.92-8.68) || (5.39-10.1) || (5.75-11.3)
4-da 2.68 3.04 3.65 4.18 4.95 5.58 6.24 6.94 791 8.68
y (2.30-3.14) || (2.60-3.55) || (3.11-4.27) || (3.54-4.91) || (4.07-6.03) || (4.47-6.87) || (4.82-7.85) || (5.13-8.94) || (5.61-10.4) || (5.97-11.6)
7-da 3.18 3.55 418 4.74 5.55 6.21 6.90 7.63 8.64 9.45
y (2.76-3.67) || (3.07-4.10) || (3.61-4.85) || (4.06-5.51) || (4.61-6.67) || (5.03-7.55) ||(5.38-8.57) || (5.70-9.71) || (6.19-11.3) || (6.57-12.4)
10-da 3.63 4.02 4.70 5.29 6.14 6.84 7.56 8.33 9.39 10.2
Y || (3.16-4.16) || (3.50-4.61) || (4.07-5.40) || (4.56-6.10) || (5.14-7.32) || (5.57-8.24) || (5.94-9.32) || (6.26-10.5) || (6.77-12.1) || (7.16-13.4)
20-da 4.92 5.43 6.27 7.00 8.03 8.85 9.70 10.6 11.8 12.7
y (4.35-5.56) || (4.79-6.14) || (5.51-7.11) || (6.11-7.96) || (6.79-9.40) || (7.30-10.5) || (7.71-11.7) || (8.04-13.1) || (8.59-15.0) || (9.01-16.4)
30-da 6.03 6.66 7.70 8.56 9.76 10.7 11.6 12.6 13.8 14.8
y (5.37-6.76) || (5.92-7.47) || (6.82-8.65) || (7.53-9.66) || (8.29-11.3) || (8.86-12.5) |[(9.29-13.9) || (9.61-15.4) || (10.2-17.4) || (10.6-18.9)
45-da 7.47 8.30 9.61 10.7 121 131 141 15.1 16.4 17.3
y (6.70-8.30) || (7.43-9.22) || (8.57-10.7) || (9.46-11.9) || (10.3-13.8) |[ (10.9-15.2) || (11.4-16.7) || (11.7-18.3) || (12.1-20.4) || (12.5-21.9)
60-da 8.72 9.73 1.3 12.5 141 15.3 16.4 17.4 18.6 19.4
Y || (7.86:963) || (8.76-10.7) || (10.1-12.5) || (11.2-13.9) || (12.1-16.0) || (12.8-17.5) || (13.2-19.2) || (13.4-20.8) || (13.8-22.9) || (14.1-24.4)
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 Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=42.8021&lon=-82.4929&data=depth&units=english&series=pds
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PDS-based depth-duration-frequency (DDF) curves
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Large scale terrain

Large scale aerial

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=42.8021&lon=-82.4929&data=depth&units=english&series=pds 3/4
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov

Disclaimer
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Appendix B2:  HydroCAD 25-year/24-hour Output
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RangeRoadLF_7.30.21

Prepared by AECOM Printed 7/30/2021
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

104.700 78 (2S, 35, 4S, 6S, 12S)
99.100 72 (2S, 3S, 9S, 10AS, 10S)
3.800 83 (9S)
64.300 78 Meadow- cont. grass (non-grazed) (1S, 5S)
81.700 94 Newly graded area (pervious only) (8S)
100.100 84 Pasture, grassland, or range - fair (7S, 11AS, 11BS)
20.300 77 Woods - good (7S)
12.500 82 Woods - grass combination (poor) (1S)
486.500 81 TOTAL AREA




RangeRoadLF 7.30.21 Type Il 24-hr 25-year Rainfall=3.93"
Prepared by AECOM Printed 7/30/2021
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Summary for Subcatchment 1S: Subarea 1

Runoff = 58.37cfs @ 12.35 hrs, Volume= 6.626 af, Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description

29.200 78 Meadow- cont. grass (non-grazed)
12.500 82 Woods - grass combination (poor)

41.700 79 Weighted Average

41.700 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.1 1,100 0.0400 1.40 Shallow Concentrated Flow, (640-596)/1100

Short Grass Pasture Kv= 7.0 fps

24.7 3,260 0.0018 2.20 59.41 Channel Flow, (596-590)/3260
Area= 27.0 sf Perim=20.0' r=1.35%'
n= 0.035 Earth, dense weeds

378 4,360 Total

Subcatchment 1S: Subarea 1

Hydrograph
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Summary for Subcatchment 2S: Subarea 2

Runoff = 28.01lcfs@ 12.54 hrs, Volume= 4.100 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description

20.400 78
* 8.800 72

29.200 76 Weighted Average

29.200 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
51.1 2,849 0.0176 0.93 Shallow Concentrated Flow, (642-592)/2849

Short Grass Pasture Kv= 7.0 fps

1.6 381 0.0020 4.10 557.76 Channel Flow, (586-585.22)/381
Area= 136.2 sf Perim=43.0' r=3.17"
n= 0.035 Earth, dense weeds

52.7 3,230 Total

Subcatchment 2S: Subarea 2
Hydrograph
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Summary for Subcatchment 3S: Subarea 3

Runoff = 30.66 cfs@ 12.62 hrs, Volume= 4.929 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description

10.500 72
24.600 78
35.100 76 Weighted Average
35.100 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
60.1 3,442 0.0186 0.95 Shallow Concentrated Flow, (648-584)/3442

Short Grass Pasture Kv= 7.0 fps

Subcatchment 3S: Subarea 3

Hydrograph
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Summary for Subcatchment 4S: Subarea 4

Runoff = 32.06 cfs@ 12.14 hrs, Volume= 2.503 af, Depth= 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description
* 16.400 78
16.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
21.1 1,710 0.0374 1.35 Shallow Concentrated Flow, (648-584)/1710
Short Grass Pasture Kv= 7.0 fps
0.1 40 0.0025 4.89 822.13 Channel Flow, (583.8-583.7)/40
Area= 168.0 sf Perim=48.0' r=3.50' n=0.035

212 1,750 Total

Subcatchment 4S: Subarea 4
Hydrograph
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Summary for Subcatchment 5S: Subarea 5

Runoff = 4437 cfs @ 12.39 hrs, Volume= 5.357 af, Depth= 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description
* 35.100 78 Meadow- cont. grass (non-grazed)

35.100 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
41.0 2,457 0.0204 1.00 Shallow Concentrated Flow, (648-598)/2457

Short Grass Pasture Kv= 7.0 fps

Subcatchment 5S: Subarea 5

Hydrograph
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Summary for Subcatchment 6S: Subarea 6

Runoff = 25.88 cfs @ 12.58 hrs, Volume= 3.861 af, Depth= 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description
* 25.300 78
25.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
26.2 1,343 0.0149 0.85 Shallow Concentrated Flow, (648-628)/1343
Short Grass Pasture Kv= 7.0 fps
28.8 1,272 0.0024 0.73 Shallow Concentrated Flow, (628-625)/1272
Grassed Waterway Kv= 15.0 fps

55.0 2,615 Total

Subcatchment 6S: Subarea 6

Hydrograph
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Summary for Subcatchment 7S: Subarea 7

Runoff = 86.44 cfs@ 12.21 hrs, Volume= 7.753 af, Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description

24.800 84 Pasture, grassland, or range - fair
20.300 77 Woods - good

45.100 81 Weighted Average

45.100 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.2 1,160 0.0440 1.47 Shallow Concentrated Flow, (641-590)/1160

Short Grass Pasture Kv= 7.0 fps
13.8 3,635 0.0013 439 1,388.22 Channel Flow, (590-586)/3000

Area= 316.0 sf Perim=65.0' r=4.86'

n= 0.035 Earth, dense weeds

27.0 4,795 Total

Subcatchment 7S: Subarea 7
Hydrograph
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Summary for Subcatchment 8S: Subarea 8

Runoff = 157.32 cfs @ 12.46 hrs, Volume= 22.167 af, Depth= 3.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description
* 81.700 94 Newly graded area (pervious only)

81.700 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
46.2 3,325 0.0144 1.20 Shallow Concentrated Flow, (634-586)/3325

Nearly Bare & Untilled Kv=10.0 fps

4.1 700 0.0032 2.86 74.38 Channel Flow, (586 - 584)/630
Area= 26.0 sf Perim=20.0' r=1.30'
n= 0.035 Earth, dense weeds

50.3 4,025 Total

Subcatchment 8S: Subarea 8
Hydrograph
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Summary for Subcatchment 9S: Subarea 9

Runoff = 29.26 cfs @ 11.97 hrs, Volume= 1.334 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description

5.700 72
* 3.800 83

9.500 76 Weighted Average

9.500 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14 272 0.2132 3.23 Shallow Concentrated Flow, (646-588)/272

Short Grass Pasture Kv= 7.0 fps
41 1,516 0.0026 6.21 1,963.24 Channel Flow, (588-584)/1516
Area= 316.0 sf Perim=65.0"' r=4.86' n=0.035

55 1,788 Total

Subcatchment 9S: Subarea 9

Hydrograph
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Summary for Subcatchment 10AS: Subarea 10A

Runoff = 34.38cfs@ 12.37 hrs, Volume= 4.081 af, Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description
* 34.700 72

34.700 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
38.0 1,010 0.0040 0.44 Shallow Concentrated Flow, (594-590)/1010

Short Grass Pasture Kv= 7.0 fps

Subcatchment 10AS: Subarea 10A
Hydrograph
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Summary for Subcatchment 10S: Subarea 10

Runoff = 50.37cfs @ 12.20 hrs, Volume= 4.633 af, Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description
* 39.400 72

39.400 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
23.0 1,250 0.0168 0.91 Shallow Concentrated Flow, (603-582)/1250

Short Grass Pasture Kv= 7.0 fps
3.2 893 0.0022 4.58 751.34 Channel Flow, (582-580)/893
Area= 164.0 sf Perim=47.0' r=3.49' n=0.035

26.2 2,143 Total

Subcatchment 10S: Subarea 10
Hydrograph
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Summary for Subcatchment 11AS: Subarea 11A

Runoff = 94.85cfs@ 12.24 hrs, Volume= 8.969 af, Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description
* 46.600 84 Pasture, grassland, or range - fair

46.600 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
27.1 1,650 0.0210 1.01 Shallow Concentrated Flow, (618-584)/1650

Short Grass Pasture Kv= 7.0 fps
2.2 790 0.0025 6.03 1,874.62 Channel Flow, (584-582)/790

Area= 311.0 sf Perim=65.0' r=4.78'

n= 0.035 Earth, dense weeds

29.3 2,440 Total

Subcatchment 11AS: Subarea 11A
Hydrograph
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Summary for Subcatchment 11BS: Subarea 11B

Runoff = 108.88 cfs @ 11.99 hrs, Volume= 5.524 af, Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description
* 28.700 84 Pasture, grassland, or range - fair

28.700 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
8.0 485 0.0206 1.00 Shallow Concentrated Flow, (592-582)/485

Short Grass Pasture Kv= 7.0 fps

Subcatchment 11BS: Subarea 11B

Hydrograph
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Summary for Subcatchment 12S: Subarea 12

Runoff = 48.86 cfs @ 12.03 hrs, Volume= 2.747 af, Depth= 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-year Rainfall=3.93"

Area(ac) CN Description
* 18.000 78

18.000 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.8 540 0.0704 1.86 Shallow Concentrated Flow, (630-592)/540

Short Grass Pasture Kv= 7.0 fps
6.3 1,814 0.0020 4.78 744.79 Channel Flow, (590-586)/1814
Area= 155.8 sf Perim=39.0' r=3.99' n=0.035

11.1 2,354 Total

Subcatchment 12S: Subarea 12

Hydrograph
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Summary for Reach 1R: Reach 1

Inflow Area = 120.100 ac, 0.00% Impervious, Inflow Depth = 1.86" for 25-year event
Inflow 132.73 cfs @ 12.39 hrs, Volume= 18.591 af
Outflow 109.29 cfs @ 12.59 hrs, Volume= 18.591 af, Atten= 18%, Lag=12.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Max. Velocity= 2.94 fps, Min. Travel Time= 20.2 min
Avg. Velocity = 0.53 fps, Avg. Travel Time=111.1 min

Peak Storage= 132,547 cf @ 12.59 hrs
Average Depth at Peak Storage= 2.54"
Bank-Full Depth= 3.00" Flow Area= 48.0 sf, Capacity= 154.31 cfs

7.00" x 3.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0/ Top Width= 25.00'

Length= 3,560.0' Slope=0.0025"/

Inlet Invert= 598.00', Outlet Invert= 589.00'

Reach 1R: Reach 1

Hydrograph
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Summary for Reach 2R: Reach 2

Inflow Area = 149.300 ac, 0.00% Impervious, Inflow Depth = 1.82" for 25-year event
Inflow 137.26 cfs @ 12.58 hrs, Volume= 22.691 af
Outflow 136.85cfs @ 12.61 hrs, Volume= 22.691 af, Atten=0%, Lag= 1.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Max. Velocity= 2.88 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 0.60 fps, Avg. Travel Time= 10.7 min

Peak Storage= 18,517 cf @ 12.61 hrs
Average Depth at Peak Storage= 3.27"
Bank-Full Depth=6.00" Flow Area= 136.2 sf, Capacity= 560.83 cfs

470" x 6.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0/ Top Width=40.70'
Length=390.0' Slope=0.0020"/

Inlet Invert= 586.00', Outlet Invert= 585.22'

Reach 2R: Reach 2

Hydrograph
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Summary for Reach 3R: Reach 3

Inflow Area = 184.400 ac, 0.00% Impervious, Inflow Depth = 1.80" for 25-year event
Inflow = 167.42 cfs @ 12.62 hrs, Volume= 27.620 af
Outflow = 167.17 cfs @ 12.63 hrs, Volume= 27.620 af, Atten= 0%, Lag= 1.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Max. Velocity= 4.06 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 0.83 fps, Avg. Travel Time= 7.8 min

Peak Storage= 15,850 cf @ 12.63 hrs
Average Depth at Peak Storage= 2.04'
Bank-Full Depth= 6.00" Flow Area= 192.0 sf, Capacity= 1,404.52 cfs

14.00' x 6.00' deep channel, n=0.035

Side Slope Z-value= 3.0/ Top Width= 50.00'
Length=385.0' Slope=0.0052"/

Inlet Invert= 586.00', Outlet Invert= 584.00'

Reach 3R: Reach 3

Hydrograph
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Summary for Reach 4R: Reach 4

Inflow Area = 210.300 ac, 0.00% Impervious, Inflow Depth = 1.79" for 25-year event
Inflow 17654 cfs @ 12.62 hrs, Volume= 31.457 af
Outflow 176.23 cfs @ 12.64 hrs, Volume= 31.457 af, Atten=0%, Lag= 1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Max. Velocity= 2.17 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 0.42 fps, Avg. Travel Time= 9.9 min

Peak Storage= 20,334 cf @ 12.64 hrs
Average Depth at Peak Storage= 4.04'
Bank-Full Depth=6.00" Flow Area= 156.0 sf, Capacity=423.18 cfs

8.00" x 6.00" deep channel, n=0.035

Side Slope Z-value= 3.0'/" Top Width= 44.00'
Length=250.0' Slope= 0.0008 "'/

Inlet Invert= 584.00', Outlet Invert= 583.80'

Reach 4R: Reach 4

Hydrograph
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Summary for Reach 7R: Reach 7

Inflow Area = 45.100 ac, 0.00% Impervious, Inflow Depth = 2.06" for 25-year event
Inflow = 86.44 cfs@ 12.21 hrs, Volume= 7.753 af
Outflow = 5471 cfs@ 12.42 hrs, Volume= 7.753 af, Atten=37%, Lag=12.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Max. Velocity= 2.12 fps, Min. Travel Time= 23.5 min
Avg. Velocity = 0.51 fps, Avg. Travel Time=98.1 min

Peak Storage= 77,239 cf @ 12.42 hrs
Average Depth at Peak Storage= 3.59'
Bank-Full Depth= 10.00" Flow Area= 200.0 sf, Capacity= 841.64 cfs

0.00" x 10.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 2.0/ Top Width= 40.00'

Length= 3,000.0" Slope=0.0013"/

Inlet Invert= 590.00', Outlet Invert= 586.00'

Reach 7R: Reach 7

Hydrograph
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Summary for Reach 8R: Reach 8

Inflow Area = 81.700 ac, 0.00% Impervious, Inflow Depth = 3.26" for 25-year event
Inflow = 157.32 cfs @ 12.46 hrs, Volume= 22.167 af
Outflow = 156.34 cfs @ 12.50 hrs, Volume= 22.167 af, Atten=1%, Lag= 1.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Max. Velocity= 4.56 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 1.36 fps, Avg. Travel Time= 7.7 min

Peak Storage= 21,606 cf @ 12.50 hrs
Average Depth at Peak Storage= 2.21'
Bank-Full Depth= 3.00" Flow Area= 52.5 sf, Capacity= 282.33 cfs

10.00' x 3.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0 2.0/ Top Width= 25.00'
Length=630.0' Slope=0.0063"/

Inlet Invert= 586.00', Outlet Invert=582.00'

Reach 8R: Reach 8
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Summary for Reach 10R: Reach 10

Inflow Area = 249.700 ac, 0.00% Impervious, Inflow Depth= 1.73" for 25-year event
Inflow 194.39 cfs @ 12.60 hrs, Volume= 36.090 af
Outflow 186.07 cfs @ 12.73 hrs, Volume= 36.090 af, Atten=4%, Lag= 8.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Max. Velocity= 2.95 fps, Min. Travel Time= 11.9 min
Avg. Velocity = 0.59 fps, Avg. Travel Time=59.7 min

Peak Storage= 132,908 cf @ 12.73 hrs
Average Depth at Peak Storage= 3.32'
Bank-Full Depth=6.00" Flow Area= 162.0 sf, Capacity= 666.53 cfs

9.00" x 6.00" deep channel, n=0.035

Side Slope Z-value= 3.0/ Top Width= 45.00'
Length=2,110.0" Slope=0.0018"/

Inlet Invert= 583.80', Outlet Invert= 580.00'

Reach 10R: Reach 10
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Summary for Reach 11AR: Reach 11A

Inflow Area = 91.700 ac, 0.00% Impervious, Inflow Depth = 2.19" for 25-year event
Inflow = 139.75cfs @ 12.28 hrs, Volume= 16.721 af
Outflow = 11090 cfs @ 12.48 hrs, Volume= 16.721 af, Atten=21%, Lag=11.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Max. Velocity= 2.39 fps, Min. Travel Time= 16.8 min
Avg. Velocity = 0.53 fps, Avg. Travel Time= 75.3 min

Peak Storage= 111,680 cf @ 12.48 hrs
Average Depth at Peak Storage= 2.16'
Bank-Full Depth= 8.00" Flow Area= 312.0 sf, Capacity= 1,527.90 cfs

15.00' x 8.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0/ Top Width= 63.00'
Length=2,405.0" Slope=0.0017"/

Inlet Invert= 586.00', Outlet Invert=582.00'

Reach 11AR: Reach 11A
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Summary for Reach 11BR: Reach 11B

Inflow Area = 202.100 ac, 0.00% Impervious, Inflow Depth = 2.64" for 25-year event
Inflow = 278.05cfs @ 12.48 hrs, Volume= 44 411 af
Outflow = 27097 cfs @ 12.56 hrs, Volume= 44.411 af, Atten= 3%, Lag= 4.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Max. Velocity= 4.00 fps, Min. Travel Time= 6.1 min
Avg. Velocity = 0.80 fps, Avg. Travel Time= 30.6 min

Peak Storage= 99,505 cf @ 12.56 hrs
Average Depth at Peak Storage= 3.55'
Bank-Full Depth=6.00" Flow Area= 144.0 sf, Capacity= 764.06 cfs

12.00' x 6.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value=2.0'/" Top Width= 36.00'
Length=1,470.0" Slope= 0.0027 "/

Inlet Invert= 582.00', Outlet Invert=578.00'

Reach 11BR: Reach 11B
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Summary for Pond 9P: NPDES Sedimentation Basin

The pumps at the pump house are three National Pump Company J11MC five stage pumps.

Starting WSE of 579.3 was selected from the pump off switch.

Inflow Area = 486.500 ac, 0.00% Impervious, Inflow Depth = 2.09" for 25-year event

Inflow = 47410 cfs @ 12.59 hrs, Volume= 84.583 af
Outflow = 5.70cfs @ 25.57 hrs, Volume= 28.711 af, Atten=99%, Lag= 778.8 min
Primary = 5.70cfs @ 25.57 hrs, Volume= 28.711 af
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt=0.01 hrs /2
Starting Elev=580.10" Surf.Area= 8.702 ac Storage= 17.829 af
Peak Elev=587.72' @ 25.57 hrs Surf.Area= 13.531 ac Storage= 94.814 af (76.984 af above start)

Plug-Flow detention time= 2,936.8 min calculated for 10.882 af (13% of inflow)
Center-of-Mass det. time= 1,602.0 min ( 2,483.7 - 881.7)

Volume Invert Avail.Storage Storage Description
#1 578.00' 98.676 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)
578.00 8.284 3,734.0 0.000 0.000 8.284
580.00 8.678 3,762.0 16.960 16.960 8.704
582.00 9.167 5,177.0 17.843 34.803 31.812
584.00 9.860 5,810.0 19.023 53.826 44520
586.00 10.510 6,225.0 20.367 74.193 53.649
588.00 14.059 11,378.0 24.483 98.676 219.359
Device Routing Invert Outlet Devices
#1  Primary 580.30" Pump ( National Pump J11MC x 3) X 3.00

Discharges@929.30" Turns Off@579.30'
Flow (gpm)= 600.0 720.0 735.0 840.0 1,008.0
Head (feet)= 390.00 375.00 350.00 345.00 300.00
#2  Device 1 578.07" 96.0" Wx 48.0" H Box Culvert
L=49.2" RCP, end-section conforming to fill, Ke= 0.500
Inlet / Outlet Invert= 578.07' / 577.09' S=0.0199 /" Cc= 0.900
n=0.013, Flow Area= 32.00 sf
#3  Secondary 590.00" 1,000.0' long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=5.70 cfs @ 25.57 hrs HW=587.72" (Free Discharge)
L1=Pump ( National Pump J11MC x 3) (Pump Controls 5.70 cfs)
2=Culvert (Passes 5.70 cfs of 408.15 cfs potential flow)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=580.10" (Free Discharge)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 9P: NPDES Sedimentation Basin
Hydrograph

E Inflow

[ Outflow
O Primary
[ Secondary

Flow (cfs)

77 777z 777 7 22

0 2 46 8101214161820222426283032343638404244 4648505254 565860 626466687072
Time (hours)






	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.12.16_narrative
	Runon Runoff Control Plan RangeRd_Final 10.10.16

	DTE - RangeRoadRORO - Cert
	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.10.16
	Runon Runoff Control Plan RangeRd_Draft 9.23.16
	Cover Sheet A2
	2013 LF development plan
	pages 1 to 3
	pages 4 and 5
	pages 6 and 7
	pages 8 and 9
	pages 10 to 12

	Detention Pond As-builts 062408
	Cover Sheet B1
	rainfall amounts
	Cover Sheet B2

	HydroCAD Report


	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.12.16_narrative
	Runon Runoff Control Plan RangeRd_Final 10.10.16

	DTE - RangeRoadRORO - Cert
	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.10.16
	Runon Runoff Control Plan RangeRd_Draft 9.23.16
	Cover Sheet A2
	2013 LF development plan
	pages 1 to 3
	pages 4 and 5
	pages 6 and 7
	pages 8 and 9
	pages 10 to 12

	Detention Pond As-builts 062408
	Cover Sheet B1
	rainfall amounts
	Cover Sheet B2

	HydroCAD Report


	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.12.16_narrative
	Runon Runoff Control Plan RangeRd_Final 10.10.16

	DTE - RangeRoadRORO - Cert
	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.10.16
	Runon Runoff Control Plan RangeRd_Draft 9.23.16
	Cover Sheet A2
	2013 LF development plan
	pages 1 to 3
	pages 4 and 5
	pages 6 and 7
	pages 8 and 9
	pages 10 to 12

	Detention Pond As-builts 062408
	Cover Sheet B1
	rainfall amounts
	Cover Sheet B2

	HydroCAD Report


	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.12.16_narrative
	Runon Runoff Control Plan RangeRd_Final 10.10.16

	DTE - RangeRoadRORO - Cert
	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.10.16
	Runon Runoff Control Plan RangeRd_Draft 9.23.16
	Cover Sheet A2
	2013 LF development plan
	pages 1 to 3
	pages 4 and 5
	pages 6 and 7
	pages 8 and 9
	pages 10 to 12

	Detention Pond As-builts 062408
	Cover Sheet B1
	rainfall amounts
	Cover Sheet B2

	HydroCAD Report


	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.12.16_narrative
	Runon Runoff Control Plan RangeRd_Final 10.10.16

	DTE - RangeRoadRORO - Cert
	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.10.16
	Runon Runoff Control Plan RangeRd_Draft 9.23.16
	Cover Sheet A2
	2013 LF development plan
	pages 1 to 3
	pages 4 and 5
	pages 6 and 7
	pages 8 and 9
	pages 10 to 12

	Detention Pond As-builts 062408
	Cover Sheet B1
	rainfall amounts
	Cover Sheet B2

	HydroCAD Report


	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.12.16_narrative
	Runon Runoff Control Plan RangeRd_Final 10.10.16

	DTE - RangeRoadRORO - Cert
	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.10.16
	Runon Runoff Control Plan RangeRd_Draft 9.23.16
	Cover Sheet A2
	2013 LF development plan
	pages 1 to 3
	pages 4 and 5
	pages 6 and 7
	pages 8 and 9
	pages 10 to 12

	Detention Pond As-builts 062408
	Cover Sheet B1
	rainfall amounts
	Cover Sheet B2

	HydroCAD Report


	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.12.16_narrative
	Runon Runoff Control Plan RangeRd_Final 10.10.16

	DTE - RangeRoadRORO - Cert
	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.10.16
	Runon Runoff Control Plan RangeRd_Draft 9.23.16
	Cover Sheet A2
	2013 LF development plan
	pages 1 to 3
	pages 4 and 5
	pages 6 and 7
	pages 8 and 9
	pages 10 to 12

	Detention Pond As-builts 062408
	Cover Sheet B1
	rainfall amounts
	Cover Sheet B2

	HydroCAD Report


	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.12.16_narrative
	Runon Runoff Control Plan RangeRd_Final 10.10.16

	DTE - RangeRoadRORO - Cert
	Runon Runoff Control Plan RangeRd_Final 10.12.16
	Runon Runoff Control Plan RangeRd_Final 10.10.16
	Runon Runoff Control Plan RangeRd_Draft 9.23.16
	Cover Sheet A2
	2013 LF development plan
	pages 1 to 3
	pages 4 and 5
	pages 6 and 7
	pages 8 and 9
	pages 10 to 12

	Detention Pond As-builts 062408
	Cover Sheet B1
	rainfall amounts
	Cover Sheet B2

	HydroCAD Report


	Runon Runoff Control Plan RangeRd_Draft_10.08.21.pdf
	1 Introduction
	1.1 Site Location and Description
	1.2 Description of CCR Landfill Operations
	1.3 CCR Final Rule Requirements
	1.4 Plan Content
	1.5 Documents Reviewed

	2 Overview of Run-on/Run-off Control Systems
	2.1 Run-on Controls
	2.2 Permanent Run-off Management Features
	2.3 Erosion Control
	2.4 Collection and Holding Facilities

	3 Frequency for Revising the Plan
	4 References
	Appendix A: Plan Drawings & Certification
	Appendix A.1: Final CCR Rule Engineer’s Certification
	Appendix A.2: Historic Design Drawings

	Appendix B: Storm Water Calculations
	Appendix B.1: NOAA Rainfall Data
	Appendix B.2: HydroCAD 25-year/24-hour Output


	Runon Runoff Control Plan RangeRd_Final_10.15.21.pdf
	1 Introduction
	1.1 Site Location and Description
	1.2 Description of CCR Landfill Operations
	1.3 CCR Rule Requirements
	1.4 Plan Content
	1.5 Documents Reviewed

	2 Overview of Run-on/Run-off Control Systems
	2.1 Run-on Controls
	2.2 Permanent Run-off Management Features
	2.3 Erosion Control
	2.4 Collection and Holding Facilities

	3 Frequency for Revising the Plan
	4 References
	Appendix A: Plan Drawings & Certification
	Appendix A.1: CCR Rule Engineer’s Certification
	Appendix A.2: Historic Design Drawings

	Appendix B: Storm Water Calculations
	Appendix B.1: NOAA Rainfall Data
	Appendix B.2: HydroCAD 25-year/24-hour Output





