Civil & Environmental Consultants, Inc.

MEMORANDUM

October 14, 2016
CEC Project 144-189.6204

Subject: Run-On and Run-Off Control System Plan: Version 1
Carter Hollow Landfill
Dayton Power and Light Company
J.M. Stuart Electric Generating Station
Sprigg Township, Adams County, Ohio

Dayton Power & Light Company (DP&L) operates the coal-fired J.M. Stuart Electric Generating
Station (JMSS) located in Sprigg Township, Adams County, Ohio. The Carter Hollow Landfill
(CHLF) is a Class Il residual waste landfill currently under construction which will operate in
compliance with the approved Permit to Install (PTI) No. 06-08445 issued by the Ohio
Environmental Protection Agency (Ohio EPA). CHLF is a Coal Combustion Residuals (CCR)
Unit by definition of the United States Environmental Protection Agency (USEPA) CCR Rule
which has been published in the Federal Register (FR) on April 17, 2015 and is an extension of
the current Code of Federal Rules (CFR) Title 40, Part 257 (8257).

At the request of DP&L, CEC has prepared this Run-On and Run-Off Control System Plan
(Plan) for the CHLF to satisfy the requirements of §257.81 (run-on and run-off controls for CCR
landfills). The application for the CHLF approved PTI included designs, plans, and associated
supporting calculations for the various run-on and run-off control features for the CHLF, and
although designed previously, still meet the requirements of §257.81. Therefore, this Plan
summarizes the run-on and run-off control features contained within the approved PTI and
includes supporting calculations and figures.

The applicable sections of the subject CCR rule are provided below in italicized text followed by
DP&L’s response demonstrating compliance with the rule.

8257.81(a): The owner or operator of an existing or new CCR landfill or any lateral expansion
of a CCR landfill must design, construct, operate, and maintain:

8257.81(a)(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.

The run-on controls at the CHLF consist of temporary and permanent surface water control
structures and an underdrain system. The surface water control structures for the CHLF have
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been designed in accordance with the Ohio Administrative Code (OAC) 3745-30-07(C)(4),
which require these structures to accommodate anticipated flows from a 24-hour, 25-year storm
event. Therefore, the existing design of these structures meet the requirements of §257.81(a)(1).
The underdrain system will not be subjected to stormwater flows, but ultimately will create a
surface water discharge, and has thus been included in this discussion. Below is a description of
the run-on controls for the CHLF.

The run-on controls have been designed to: collect, route, and retain surface water run-on, and
sediment discharge from the CHLF. The run-on controls generally consist of the following:

» Surface water diversion berms;

» Downchute channels;

» Perimeter surface water channels;
» Drainage culverts;

» Stormwater ponds; and

» Temporary erosion controls.

CHLF has been subdivided into numbered phases (Phases 1A through 4) reflecting the order in
which each partial area of the landfill will be constructed and filled. As the landfill operations
progress, a subsequent phase of the landfill is prepared and constructed. Stormwater ponds and
other associated run-on controls (cover, diversion berms, channels, ditches, etc.) are then
constructed as part of the phase development.

Surface water diversion berms are designed to collect precipitation on the intermediate and final
cover slopes. The berms are typically spaced at 25-feet vertical intervals. The berms are
approximately 2 feet tall with 3H:1V exterior slopes. The berms are grass lined and are sloped at
2 percent toward downchute channels.

Surface water downchute channels are trapezoidal channels. These channels are lined to reduce
erosion. The downchutes discharge into channels, which are used to convey collected surface
water to the stormwater ponds.

Areas of potential high erosion are lined with riprap or other acceptable erosion control
materials. These areas include locations where downchutes enter the perimeter channels, at the
inlets and outlets of culverts, where the perimeter channels enter the sedimentation pond, and at
the outlet of the sedimentation ponds.

CHLF PTI Drawings (specifically: Detail A on Drawing 7A; Detail OO on Drawing 7F; and,

Details DDD, EEE, and FFF on Drawing 7G) illustrate the segregation of run-on and run-off at
the landfill interim and permanent perimeters. The final outboard channel surrounding the
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landfill perimeter will direct stormwater to Ponds C through G prior to discharge to the Carter
Hollow “stream”.

Surface water run-on, in final capped conditions, and from areas outside the waste limits will be
directed to Ponds C through G at the locations presented on CHLF PTI Drawing 4F. Ponds C, F,
and G, shown on PTI Drawings 6A through 6E, will serve as stormwater ponds during
construction and operation of the landfill. These stormwater ponds were designed to satisfy
OAC 3745-30-07(C)(4) which requires the following:

» Pass the 10-year/24-hour storm through the principal spillway;

* Route the 25-year/24-hour storm through the principal spillway and below the emergency
spillway;

» Discharge the 100-year/24-hour storm through the combination of the principal and
emergency spillways; and

* Provide a freeboard of at least 1-foot above the 100-year/24-hour storm pool elevation.

The stormwater pond structures include principal/emergency spillways and riprap-lined aprons.
The principal spillway for Ponds D, E, and F consist of an outlet pipe. The principal spillway for
Pond C consists of a vertical riser with two dewatering windows (square perforations). The
principal spillway for Pond G consists of a vertical riser with floating skimmer-dewatering
device. The emergency spillways for Ponds C, D, E, F, and G are trapezoidal channels. Riprap-
lined aprons are designed where concentrated flow enters/exits the ponds. Riprap or other
acceptable erosion control materials will act to dissipate water flow energy and to prevent scour
in channels and aprons associated with the stormwater pond structures.

Design calculations for the run-on control features are included in Appendix A, Section 1 of this
Plan. A plan view of the surface water management system is presented on CHLF PTI
Drawing 4F, phase development plans are shown on PTI Drawings 6A through 6E and details of
the surface water control structures are presented on PTI Drawings 7A through 7G. Referenced
CHLF PTI Drawings are included in Appendix B.

CHLF has three underdrain systems to collect and transport groundwater from water producing
zones and seeps that are encountered during construction and operation of CHLF. The
underdrain system will also be used to collect groundwater from existing intermittent streams
located on the north and west perimeters of CHLF that will be within the landfill construction
limits. The underdrain system, which will convey groundwater by means of gravity flow,
includes one system to convey groundwater that originates from areas outside the horizontal
waste limits, another system to convey groundwater that originates from within the horizontal
waste limits, and another system to convey groundwater, which originates south of the Phase 3
construction limits. The separation of these groundwater sources is necessary because the
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underdrain outlet, which will discharge groundwater that originates from within the waste limits
of the landfill, will serve as a sampling location for the groundwater monitoring program.

Approximate underdrain locations are shown on CHLF PTI Drawing 3A and details are provided
on PTI Drawings 7B and 7F included in Appendix B.

8257.81(a)(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.

The run-off controls at the CHLF consist of components included in the leachate management
system. The run-off controls for the CHLF are designed to satisfy OAC 3745-30-07(C)(3),
which require 7 days of leachate storage volume under final conditions. The run-off controls
also provide leachate storage volume for a 24-hour, 25-year storm, and thus meet the
requirements of §257.81(a)(2). A description of the run-off controls for the CHLF are as
follows:

Generally, the working surface of the active landfill will remain relatively level with the active
fill area being sloped towards the interior of the landfill, such that the successive waste fill lifts
increase the elevation within the active phase. Containment berms will be constructed at the
planned exterior limits of the interim or final slope of the active phase, followed by the
placement of successive waste lifts within the phase until the approximate top of the containment
berm is reached. This process is continued by shifting the outside edge of each subsequent
containment berm until the design grade of the phase is reached. These containment berms serve
the purpose to separate run-off from flowing outside of the waste placement area and run-on
from outside the phase limits from flowing into the waste placement area. Run-off from within
the active phase areas will be collected as part of the leachate collection system via the vertical
chimney drains and the base liner leachate collection layer. Chimney drains will be constructed
throughout the floor area of CHLF and will be extended vertically through the waste mass
incrementally as waste placement progresses. The run-off and landfill leachate is then conveyed
from the interim or final low-point of the landfill leachate collection system to the leachate pond
at the southern end of the facility via gravity flow through a pipe. The Leachate Pond, lined with
a flexible membrane liner and compacted clay liner, provides temporary storage and equalization
capacity to allow transport of the collected leachate to flow to JMSS via gravity flow through a
pipe for final treatment. The Leachate Pond capacity provides a minimum one week of leachate
storage (i.e., much greater than the 24-hour, 25-year storm event) following installation of the
complete final cap system.

Calculations for the run-off control features are included in Appendix A, Section 2 of this Plan.
CHLF PTI Drawing 4D provides a plan view of the leachate management system components,
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including the grading plan for the 12-inch thick granular leachate collection layer, chimney
drain locations and the leachate collection piping layout. PTI Drawings 7A, 7F, and 7G provide
details of the liner and leachate management system. Referenced CHLF PTI Drawings are
included in Appendix B.

8257.81(b): Run-off from the active portion of the CCR unit must be handled in accordance with
the surface water requirement under 8257.3-3.

8257.3-3(a): For purposes of section 4004(a) of the Act, a facility shall not cause a
discharge of pollutants into waters of the United States that is in violation of the
requirements of the National Pollutant Discharge Elimination System (NDPES) under
section 402 of the Clean Water Act, as amended.

8257.3-3(b): For purposes of section 4004(a) of the Act, a facility shall not cause a
discharge of dredged material or fill material to water for the United States that is in
violation of the requirements under section 404 of the Clean Water Act, as amended.

8257.3-3(c): A facility or practice shall not cause non-point source pollution of waters of
the United States that violates applicable legal requirements implementing an area wide
or Statewide water quality management plan that has been approved by the
Administrator under section 208 of the Clean Water Act, as amended.

As described in the response to 8257.81(a)(1), run-on controls for the CHLF facility include
surface water control structures which collect and route non-contact stormwater around the
landfill via perimeter diversion ditches, channels and culverts to stormwater ponds. The
stormwater ponds serve as sedimentation basins to treat the stormwater prior to discharge into
the natural stream channel of Carter Hollow. Also, groundwater from beneath the landfill is
collected by the underdrain system and discharged into Carter Hollow “stream”.

As described in the response to 8257.81(a)(2), run-off controls for the CHLF facility include the
leachate management system which collects and routes leachate from the active waste placement
areas within CHLF to the Leachate Pond. Discharge from the Leachate Pond is routed by
gravity flow to JMSS retention pond for treatment.

Both run-on and run-off controls were described in previously approved permit applications or
alterations for the CHLF PTI (Permit No. 06-08445), the sites National Pollutant Discharge
Elimination System (NPDES) Permit (Permit No. OIB00049*MD), and the PTI Permit for the
leachate conveyance line between the Leachate Pond and the discharge point at the JMSS
(Application No. 813706). Approval of these permits demonstrate adherence to the Clean Water
Act as required in §257.3-3.
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8257.81(c): Run-on and run-off control system plan

8257.81(c)(1): Contents of plan. The owner or operator must prepare initial or 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 8257.105(g)(3).

This document and all attachments serve as the initial Run-on and Run-off Control System Plan.
In accordance with §257.81, this Plan shall be reviewed every five years or whenever there is a
change in conditions affecting this plan.

8257.81(c)(2): Amendment of the plan. The owner or operator may amend the written run-on
and run-off control system plan at any time provided the revised plan is placed in the facility’s
operating record as required by 8257.105(g)(3). The owner or operator must amend the written
run-on and run-off control system plan whenever there is a change in conditions that would
substantially affect the written plan in effect.

The written Run-on and Run-off Control System Plan will be amended at least 60 days prior to a
planned change in the operation of CHLF, or no later than 60 days after an unanticipated event
requires the need to revise the Plan. If the written Plan needs to be revised after closure activities
have commenced, the Plan will be revised no later than 30 days following the triggering event.

Any amendments to this Plan will include written certification from a qualified Professional
Engineer stating that the initial and any amendments to the Plan meet the requirements of the
CCR Rule. The latest version of the Run-on and Run-off Control System Plan will be noted on
the first sheet of the Plan and the amendments to the plan will be tracked via the following table.

Version Date Description of Changes Made

1 October 14, 2016 | Initial Issue
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8257.81(c)(3): Timeframes for preparing the initial plan

8257.81(c)(3)(i): Existing CCR landfills. The owner or operator of the CCR unit must prepare
an initial run-on and run-off control system plan no later than October 17, 2016.

This Run-on and Run-off Control System Plan is for an existing CCR landfill; therefore, CHLF
complies with this requirement.

8257.81(c)(3)(ii): New CCR Landfills and any lateral expansion of a CCR landfill. The owner
or operator must prepare the initial run-on and run-off control system plan no later than the date
of initial receipt of CCR in the CCR unit.

The CHLF is a not a new CCR landfill; therefore, not applicable to this requirement.

8257.81(c)(4): Frequency of revising the plan. The owner or operator of a CCR unit must
prepare periodic run-on and run-off 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 will be assessed and amended as needed, at a minimum, once every five years. The
Plan will also be reviewed and updated whenever there is a change in operation of the CHLF
substantially affecting the Run-on and Run-off Control System features or when unanticipated
events necessitate a revision of the Plan as described above in response to §257.81(c)(2).

8257.81(c)(5): The owner or operator must obtain a certification from a qualified professional

engineer stating that the initial and periodic run-on and run-off control system plans meet the
requirements of this section.
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I verify that the contents of this Run-On and Run-Off Control System Plan for the Carter Hollow
Landfill at the J.M. Stuart Electric Generating Station meets the USEPA’s Final CCR Rule

requirements of §257.81.
Signed: % (Q‘/ﬂ

(Consu]@g Engineer)
Print Name: Anthony Amicon
Ohio License No.: E-58805
Title: Principal
Company: Civil & Environmental Consultants, Inc.

OF
"ﬁi’lgf’o
Anthony
A { o«

Professional Engineer’s Seal:

TDM:APA
Attachments

Civil & Environmental Consultants, Inc.
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CALCULATION BRIEF

CARTER HOLLOW LANDFILL
PERMIT MODIFICATION -2016 DESIGN CHANGES
(O)(O)(K)&D STORMWATER DESIGN SUMMARY

OBJECTIVE:

Determine the runoff discharge rates, flow depths, and peak discharge volumes for the stormwater
management system at the Carter Hollow Landfill. This summary outlines the design methods and
assumptions used throughout the design of the stormwater management system.

METHOD:

Use HydroCAD 10.0 Reference No. (Ref. No.) 1 to route the design storm through proposed channels,
downchutes, culverts, catch basins, sediment traps, and sediment basins based on the proposed site
conditions as depicted in the Permit Drawings. Use the North American Green (NAG) Erosion
Control Materials Design Software (ECMDS) to determine appropriate channel linings for the design
storm.

REFERENCES:

1. “HydroCAD 10.0,” HydroCAD Software Solutions LLC, 2013.

2. Carter Hollow Landfill, Class III Residual Waste Landfill Permit Application, Revised
February 2011.

3. United States Department of Agriculture, Natural Resources Conservation Service, Web Soil
Survey, Accessed April 5, 2016.

4. “Erosion Control Material Design Software Version 5.0,” North American Green, Tensar
International Corporation, 2011.

5. Authorization for Storm Water Discharges Associated with Construction Activity Under the
National Pollutant Discharge Elimination System, Ohio EPA Permit No. OHC000004,
Effective Date April 21, 2013.
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ANALYSIS:

This permit application for the Carter Hollow Landfill includes a revised footprint for the Phase 1
development area, resulting in modification of various stormwater controls. The stormwater features
are being designed based on the worst-case peak flow conditions, which occur either during site
development or under final conditions. Each feature was evaluated to determine the controlling
scenario.

The stormwater management system has been designed using the 10-year, 25-year, and 100-year,
24-hour design storm events, as required by OAC 3745-30-07(C)(4). These rainfall values were
obtained from Ref. No. 2.

STORM 24-HOUR RAINFALL
FREQUENCY (INCHES)
10-YEAR 4.16
25-YEAR 4.97
100-YEAR 6.37

Using these rainfall depths, the Type II Storm event was modeled, which is conservative in that it
represents the most intense short duration rainfall used to model most regions of the United States.

DRAINAGE AREA HYDROLOGY

The Soil Conservation Service (SCS) Technical Release No. 20 (TR-20) methodology within the
HydroCAD computer program was used to determine the peak surface water runoff rates from the
25-year, 24-hour storm event. The rate of runoff is based on the relationships between the amount of
rainfall, soil type, infiltration, land cover, slope, travel time, and the size of the drainage area. From
Ref. No. 3, Carter Hollow Landfill is primarily located in an area of hydrologic soil group D, and it is
assumed that on-site soils from this soil group will be used for earthwork activities. The curve
numbers assumed for the various land cover conditions are summarized as follows:

CN DATA

Description CN
Brush/Weed/Grass Mix (Undisturbed Areas) 77
Woods (Undisturbed Areas) 77
Woods/Grass Combination (Undisturbed Areas) 79
Grass Cover 50 - 75% (Revegetated Areas) 84
Gravel Access Roads 91
Newly Graded Areas 94
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The SCS TR-55 approach was used to calculate the time of concentration and peak discharge in each
delineated drainage area. Figures showing the drainage areas and corresponding time of concentration
paths are attached to each calculation brief. The HydroCAD computer software program was used to
hydraulically route the 25-year, 24-hour storm event through the proposed stormwater controls.
Sedimentation ponds were also evaluated for the 100-year, 24-hour storm event.

CHANNEL ANALYSIS

The channels will collect surface water runoff and convey the stormwater to the proposed sediment
basins. The channels were designed assuming Manning’s roughness coefficients (n-values) specific to
the proposed lining for each channel. The invert elevations and lengths of each channel segment were
measured from the permit drawings to determine channel slopes. Channel sections were then
evaluated using Ref. No. 4 to determine adequate lining materials. Results of the NAG channel
analyses are provided with their respective calculation briefs.

Design summary tables provided in Attachment 1 present the lengths, slope, and inlet and outlet
elevations of the perimeter channels as well as the peak flow, maximum velocity, flow depths and
lining materials.

CULVERT ANALYSIS

The culverts will collect surface water runoft from channels and convey the runoff to channels or
basins, as appropriate. The culverts were designed using n-values appropriate to the specific culvert
material. At the culvert outlets, riprap erosion protection was designed as needed based on the
calculated discharge from each culvert. The riprap erosion protection will include riprap with an
underlying geotextile.

Design summary tables provided in Attachment 1 present the culvert diameter, lengths, slopes, and
inlet and outlet elevations of the culverts as well as the peak flow, peak elevation, adjacent road
elevations, and culvert quantity.

CATCH BASINS

In certain conditions, catch basins will be designed to collect surface water runoff from channels and
convey flow into culverts. Catch basins will be designed based on calculated flow rates from
upgradient surface water controls and the required depth of cover above the top of the culverts.

Design summary tables provided in Attachment 1 present the catch basin dimensions, invert
elevations, and peak elevation.
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SEDIMENT BASIN ANAYLSIS

The sediment basins were designed using the 25-year and 100-year, 24-hour storm events. The
sediment basins will provide a minimum 2 feet of freeboard during the 25-year, 24-hour storm event,
and a minimum 1-foot of freeboard with an emergency spillway capable of conveying the peak flow
during the 100-year, 24-hour storm event.

The sediment basins have been designed in accordance with Ref. No. 5, which requires the following:

1. A sediment storage zone of 1,000 cubic feet per disturbed acre.

2. A dewatering zone of 1,800 cubic feet for each acre contributing drainage. The maximum
depth of the dewatering zone is 5 feet.

3. Dewatering time of at least 2 days.

4. A flow length to width ratio of at least 2:1. A ratio of 4:1 is recommended.

The design calculations and HydroCAD outputs for each sediment basin are provided in separate basin
calculation briefs.

RIPRAP APRONS

Riprap aprons shall be design using the current Ohio Department of Transportation (ODOT) design
methodologies or engineer approved equivalent at the time of construction.

ANTI-SEEP COLLARS

Anti-Seep collars were designed for the principal spillway outlet barrels in the sediment basins. As an
alternative, Filter Diaphragms may be used.

CONCLUSIONS

The HydroCAD models and supporting calculations for the stormwater management system are
provided in the subsequent calculation briefs. Calculation summary tables for the channels, culverts,
and catch basins are provided in Attachment 1. Drainage area delineation figures have been developed
for each stormwater management control associated with each sediment basin and sediment traps and
are provided with their respective calculation briefs.

The proposed channels, culverts, catch basins, and sediment basins and traps are designed for the
25-year, 24-hour storm event. Sediment basins have been designed to manage runoff from the 25-year,
24-hour storm event and can safely manage the 100-year, 24-hour storm event through the emergency
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spillway. The proposed channels will provide a minimum 0.5 feet of freeboard during the 25-year,
24-hour storm event, and the sediment basins will provide a minimum of 1-foot of freeboard with an
emergency spillway during the 100-year, 24-hour storm event. Design calculations associated with
each channel, culvert, catch basin, sediment basin and sediment trap are provided in their respective
calculation briefs.

The proposed surface water management system is adequate, since each feature has been designed to
manage stormwater runoff from the appropriate storm event.
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DESIGN SUMMARY TABLES




TABLE 1

CHANNEL SUMMARY
Bottom Left Side Right Side Channel Channel Slope RipRap D5, |RipRap Dyax
Channel ID Width (ft) |Depth (ft)| Slope H:V | Slope H:V Length (ft) (ft/ft) Channel Lining (in.) (in.)
1A 4 3.5 2:1 2:1 917 0.0076 ODOT Type D Riprap / Flexamat (see Note 1) 6 12
1B 4 3.5 2:1 2:1 834 0.0084 ODOT Type D Riprap / Flexamat (see Note 1) 6 12
1C 4 3.5 2:1 2:1 1,090 0.0248 ODOT Type D Riprap / Flexamat (see Note 1) 6 12
1D 4 4 1.75:1 1.75:1 586 0.3379 NAG P550 Reinforced Vegetation - --
2A 4 3.5 2:1 2:1 1,585 0.0322 ODOT Type B Riprap / Flexamat (see Note 1) 18 24
2B 4 3.5 2:1 2:1 997 0.0281 ODOT Type D Riprap / Flexamat (see Note 1) 6 12
2C 4 3.5 2:1 2:1 1,179 0.0297 ODOT Type D Riprap / Flexamat (see Note 1) 6 12
2D 4 3.5 2:1 2:1 614 0.2036 ODOT Type B Riprap / Flexamat (see Note 1) 18 24
3 4 3.5 2:1 2:1 1,170 0.0274 ODOT Type C Riprap / Flexamat (see Note 1) 12 18
4 4 3 2:1 2:1 825 0.0109 ODOT Type D Riprap / Flexamat (see Note 1) 6 12
5 4 2 3:1 3:1 50 0.1800 NAG P550 Reinforced Vegetation -- --
6 4 35 2:1 2:1 580 0.0293 ODOT Type D Riprap / Flexamat (see Note 1) 6 12
7 5 1.5 2.5:1 2.5:1 410 0.2829 NAG P300 Reinforced Vegetation - -
8 5 3 4:1 4:1 1,018 0.0462 NAG P300 Reinforced Vegetation - --
9A 5 1.5 4:1 4:1 300 0.0867 NAG P300 Reinforced Vegetation - -
9B 5 2.5 4:1 4:1 340 0.0765 NAG P300 Reinforced Vegetation - --
9C 5 3 4:1 4:1 420 0.0119 NAG P300 Reinforced Vegetation - --
11B 2 3 2:1 2:1 462 0.0779 NAG C350 Reinforced Vegetation - --
11C 2 3.5 2:1 2:1 254 0.0394 NAG C350 Reinforced Vegetation - --
12 0 2 2:1 2:1 370 0.2865 Flexamat Erosion Control Mat -- --
13A 4 3 1:1 3:1 534 0.0300 ODOT Type D Riprap / Flexamat (see Note 1) 6 12
138 4 3 1:1 3:1 395 0.0608 ODOT Type D Riprap / Flexamat (see Note 1) 6 12
Notes:

1. Channel linings may be the riprap type identified or Flexamat




TABLE 2

CULVERT SUMMARY
No. of Inlet Outlet
Culvert ID Diameter (in) Barrels Length (ft) | Elevation | Elevation |Slope (ft/ft) Culvert Material

1 42 1 47 865.50 862.00 0.0745 Corrugated Metal Gauge 12

2 48 1 120 863.50 862.00 0.0125 Corrugated Metal Gauge 12

3 24 1 259 858.42 857.13 0.0050 Reinforced Concrete Class llI

4 36 3 80 689.50 | 687.00 | 00313 |CorrueatedPolyethylene, Smooth
Wall Interior

6 24 1 105 71400 | 70500 | 00857 |CorrueatedPolyethylene, Smooth
Wall Interior

11 48 1 185 662.00 656.88 0.0278 Reinforced Concrete Class lll

12 24 1 137 696.00 673.00 0.1679 Reinforced Concrete Class lll

13 42 3 206 666.00 665.00 0.0049 Reinforced Concrete Class lll

C ted Polyethylene, S th

14 42 3 135 644.00 | 62600 | 0.1333 |-°Orrugatec rolyethyiene, smoo

Wall Interior

Notes:

1. Corrugated metal pipe shall consist of Contech ULTRA FLO or equivalent.
2. Polyethylene pipe shall consist of Standard Dimension Ratio (SDR) 11 high density polyethylene or equivalent




TABLE 3

DROP INLET SUMMARY

Rim/Grate | Culvert Outlet Length and Depth
Drop Inlet ID | Elevation Elevation Width (ft)
1 865.0 863.5 4ftx4ft 5
2 693.0 689.5 4ftx12.5ft 3.5
3 700.0 696.0 3ftx3ft 4
4 648.0 644.0 4ftx12.5ft 4




PERMANENT SURFACE WATER CONTROL STRUCTURES

(Taken from the existing PT1 Permit Application
for the Carter Hollow Landfill)

Civil & Environmental Consultants, Inc.
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OBJECTIVE:

To design the proposed surface water control structures for Drainage Area C which divert all
stormwater runoff to the proposed Sedimentation Pond C. All calcuiations for Sedimentation
Pond C can be found in the calculation entitled “OAC 3745-30-05 (C)(6)(l) ~ Sediment Pond ¢
Design Calculations”. The calculations for all surface water control structures satisfy the
following regulations for residual waste landfills:

OAC 3745-30-07(C)(4)(a)-(c)

(a) Any permanent surface water control structures shall be designed to accommodate, by
non-mechanical means, the peak flow from the twenty-five-year/twenty-four-hour storm
event.

(b) Any temporary surface water control structures shall be designed to accommodate the
peak flow from the twenty-five-year/twenty-four-hour storm event.

(c) Surface water control structures shall be designed to minimize silting and scouring.

The design is based upon accepted engineering design equations, methodologies and
assumptions. Where applicable, design references have been made. Calculations have been
performed using the software package, HydroCAD Version 9.10, Copyright 2009.

METHOD:

Peak flows have been estimated with SCS TR-55 by calculating the time of concentration (Tc)
of each channel reach, the composite runoff curve number describing the reach's watershed
and the total area of the reach’'s watershed. A computer software package entitied “HydroCAD”
Version 9.10, Copyright 2009, was utilized to perform the SCS TR-55 calculations.

Per the TR-55 methods, times of concentration will be estimated as the sum of sheet flow,
shallow concentrated flow and channel flow. Sheet flow calculations use an average surface
consisting of short grass, utilizing a Manning’s Number of 0.150. Typical maximum sheet flow
lengths are 100 ft. Shallow concentrated flow times of concentration will be estimated
depending on the condition of the flow path. Channel flow times of concentration will be

P:\20071071-644 DP&L Carter Hollow Landfill\DesigmCalculations\{C)(6)(k} and {1) Surf Water Control and Sedimentation Basin\Drainage Area, C\D71-644 Surface Water

Control Structures_C_2010-03-30.doc 3/30/2010
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_estimated as part of the channel cross section design, utilizing actual flow depth and velocity
information.

This site is located in an area of hydrologic soil group C. Based on the existing and proposed
site conditions the following runoff coefficients have been determined and will be utilized.

CN DATA
Description CN
Existing (Woods Grass Combination, Fair) 76
Landfill (50-75% Grass Cover, Fair) 79

As mentioned above, all channels have been designed utilizing the 25-year, 24-hour storm event.
The rainfall values for this site were referenced from “Precipitation-Frequency Atlas of the United
States” NOAA Atlas 14", and are listed below and accompany “OAC 3745-30-05 (C)(6)(k)
Permanent Surface Water Control Structures A Design Calculations”.

RAINFALL DATA
Frequency | Duration | Depth {in)
10 yr 24 hr 4.16
25 yr 24 hr 4.97
100 yr 24 hr 6.37

Utilizing a series of diversion berms, downchutes, perimeter channels, and pipe culverts, all
stormwater runoff from Drainage Area C is directed to Sedimentation Pond C. Diversion berms
on the landfill cap, which are typically v-shaped channels, collect smaller drainage areas and
direct the runoff to the trapezoidal downchutes. The perimeter channel collects all runoff
around the toe of the landfill. The perimeter channel and downchute then convey all runoff from
within the drainage area to the sedimentation pond via a pipe culvert. The locations of the
channels, as well as drainage areas, are shown on the attached “Pond C Tributary Map” shown
in Figure C.

CALCULATIONS:

With the peak discharge known for each channel, the channel cross section is sized and a
channel lining material is selected (from the channel lining design options, included below).

P12007\071-644 DP&L Carter Hollow LandfiliDesign\Calcutations\{C)(6)(k) and () Surf Water Conlro! and Sedimeniation Basin\Drainage Aree_C\071-644 Surlace Water

Contral Structures_C_2010-03-30.doc 3/30/2010
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Flow properties within the channels are estimates from the HydroCAD output and hydrographs

utilizing Manning's Equation (EQ. 1):

A 2/3
o ||
=L 1.49—£ TN/ A I

See Figure A for the drainage areas utilized and the longest Tc path for each drainage area.
The tables below show the drainage watershed identification, length, inlet and outlet invert
elevations, contributing area, and peak flow for each channel based on the 25-year/24-hour

n
Where:

V = Velocity, fps

Q = Flowrate, cfs

A = Cross — Sectional area of flow,
R = Hydraulic Radius, ft

WP = Wetted Perimeter, ft

S; = Slope of channel, ft / ft

n

sf

n = Manning's roughness coefficient

storm event:

P:\2007\071-644 DPEL Carter Hollow Landfil\Desigm\Calculations\(C)(B)(k} and (1) Sud Waler Control and Sedi
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Surface Water Diversion Berm:
Invert Elevations Drainage | Peak Max.
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet Outlet (ft) (ft/ft) (acres) | (cfs) (fps) Lining
DB-C1 C-1 1002.1 997.0 254 0.020 0.74 3.0 3.6 Grass
DB-C2 C-2 1003.5 | 997.0 336 0.020 1.04 4.2 3.9 Grass
DB-C3 C-3 977.3 970.3 346 0.020 0.66 3.5 3.8 Grass
DB-C4 C-4 980.9 970.3 541 0.020 1.70 7.1 4.4 Grass
DB-C5 C-5 952.7 943.9 433 0.020 0.86 4.6 4.0 Grass
DB-C6 C-6 954.5 943.9 544 0.020 1.31 7.0 4.4 Grass
DB-C7 C-7 927.8 917.0 530 0.020 1.10 5.8 4.3 Grass
DB-C8 c-8 927.7 917.0 547 0.020 1.34 7.1 4.4 Crass
DB-C9 C-9 903.1 890.1 623 0.021 1.31 7.0 4.5 Grass
DB-C10 C-10 901.0 890.1 550 0.020 1.34 7.1 4.4 Grass

P:A2007\071-644 DP&L Castar Hallow Landfil\Design\Calculations\(C)(6)k) and {1) Surf Waler Control and Sedimentalion Basin\Drainage Area_C\071-644 Surface Water
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Downchute Channel:
Invert Elevations Drainage | Peak | Peak
Drainage Length | Slope Area Flow { Velocity
Channel | ArealD inlet Qutlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
DC-C1 C-1,C-2 997.0 | 970.3 107 0.250 1.78 7.1 6.4 Riprap
C-1,C- :
DC-C2 2.C-3.C-4 970.3 | 9243.9 106 0.250 4.14 15.9 83 Riprap
C-1,C-
DC-C3 | 2,C-3,C- | 9439 | 917.0 108 0.250 6.31 25.3 9.6 Riprap
4,C-5,C-6
C-1,C-
2,C-3,C- .
DC-C4 4 C5.C- 917.0 | 890.1 107 0.252 8.75 37.1 10.8 Riprap
6,C-7,C-8
C-1,C-
2,C-3,C-
4,C-5,C- .
DC-C5 6.C-7 C- 890.1 870.6 74 0.262 11.40 50.1 12.0 Riprap
8,C-9,C-
10
Inboard Perimeter Channel:
Invert Elevations Drainage | Peak | Peak
‘Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet Qutlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
IPC-C C-11 894.04 | 870.62 791 0.030 1.39 7.7 3.2 Riprap

P:2007\071-644 DPRL Carler Hallow LandfillDesign\Catculations\(C){6){k) and (1) Surf Water Conirol and Sedimentation Basin\Drainage Area_C\071-644 Surface Water
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Pipe Culvert:
Invert Elevations Drainage | Peak | Peak
Drainage Length | Slope Area Flow | Velocity
Channel | ArealD Inlet Outlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
46
2,6-3:6~
- 4.6-5;6- _
DC-C8 D 865.50 | 82000 s Dt S 56.6 58 REP
8,6-+56-
8696~
40,641
C-1,C-
2,C-3,C-
DC-C6 4,C-5,C-
D 865.50 . . . . .
| alt.) 6.C-7.C- ‘ 864.50 209 005 12.79 52.2 7.0 RCP
8,C-9,C-
10,C-11

For channel and berm details and schedule, see LINER AND SURFACE WATER CONTROL
STRUCTURES DETAILS, Sheet 7A of the PERMIT Permit to Install application drawing set.

The maximum peak flow in any of the channels will occur in Pipe Culvert DC-C6, which
combines drainage areas C-1, C-2, C-3, C-4, C-5, C-6, C-7, C-8, C-9, C-10 and C-11. These
areas encompass approximately 12.79 total acres and provide a peak flow of 56.6 cfs during

the 25-year, 24-hour storm event.

See the OAC 3745-30-05 {C)(6)(l) — Sediment Pond C

Design Calculations for the HydroCAD output and hydrograph files of the design of all surface
water control structures.

Grass or riprap was chosen, dependent upon the velocity for lining of the channels. Channel
lining maximum allowable velocity values are provided in the following table:

CHANNEL LININGS
Material n Vmax (fps)
Grass 0.037 . 5.0
Riprap" 0.049-0.065 11.5

() The Riprap (stone) size used in the analysis is R-5 riprap gradation aggregate or equivalent.

071-644_(C)(6)(k)_Surf Water Structures_GC.docx

10/20/2010
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CONCLUSIONS:

All surface water control structures were designed based on the drainage area, flow rate,
channel slope, and channel lining based on the peak flows resulting from the 25-year, 24-hour
storm event. Utilizing a series of surface water diversion berms, downchutes, perimeter
channels, and pipe culverts, all stormwater runoff from Drainage Area C will be directed to
Sedimentation Pond C in order to control sediment-laden runoff as well as meet applicable
regulations. All surface water channels will either be lined with grass or riprap depending on
flow velocity. See Drawing 7A for the channel schedules and details.

Channel Design HydroCAD output and hydrograph files are attached.
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FIGURE C
DRAINAGE AREA AND SURFACE WATER CONTROL STRUCTURES
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OBJECTIVE:

To design the proposed surface water control structures for Drainage Area D which divert all
stormwater runoff to the proposed Sedimentation Pond D. All calculations for Sedimentation
Pond D can be found in the calculation entitled “OAC 3745-30-05 (C){6)(]) — Sediment Pond D
Design Calculations”. The calculations for all surface water control structures satisfy the
following regulations for residual waste landfills:

OAC 3745-30-07(C)(4){a)-(c)

(a) Any permanent surface water control structures shall be designed to accommodate, by
non-mechanical means, the peak flow from the twenty-five-year/twenty-four-hour storm
event,

(b) Any temporary surface water control structures shall be designed to accommodate the
peak flow from the twenty-five-year/twenty-four-hour storm event.

(c) Surface water control siructures shall be designed to minimize silting and scouring.

The design is based upon accepted engineering design equations, methodologies and
assumptions. Where applicable, design references have been made. Calculations have been
performed using the software package, HydroCAD Version 9.10, Copyright 2009.

METHOD:

Peak flows have been estimated with SCS TR-55 by calculating the time of concentration (Tc)
of each channel reach, the composite runoff curve number describing the reach's watershed
and the total area of the reach's watershed. A computer software package entitled “HydroCAD”"
Version 9.10, Copyright 2009, was utilized to perform the SCS TR-55 calculations.

Per the TR-55 methods, times of concentration will be estimated as the sum of sheet flow,
shallow concentrated flow and channel flow. Sheet flow calculations use an average surface
consisting of short grass, utilizing a Manning’s Number of 0.150. Typical maximum sheet flow
lengths are 100 ft. Shallow concentrated flow times of concentration will be estimated
depending on the condition of the flow path. Channel flow times of concentration will be

P:\20071071-644 DP&L Carter Hollow 1.andfiliDssign\Calculations\(C){8)(k) and (1) Surf Waler Control and Sedimentation Basin\Drainage Area_D\071-644 Surface Water
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estimated as part of the channel cross section design, utilizing actual flow depth and velocity
information.

This site is located in an area of hydrologic soil group C. Based on the existing and proposed
site conditions the following runoff coefficients have been determined and will be utilized.

CN DATA
Description CN
Existing (Woods Grass Combination, Fair) 76
Landfill (50-75% Grass Cover, Fair) 79

As mentioned above, all channels have been designed utilizing the 25-year, 24-hour storm event.
The rainfall values for this site were referenced from “Precipitation-Frequency Atlas of the United
States” NOAA Atlas 14", and are listed below and accompany “OAC 3745-30-05 (C)(6)(k)
Permanent Surface Water Control Structures A Design Calculations”.

RAINFALL DATA
Frequency | Duration | Depth (in)
10 yr 24 hr 4.16
25 yr 24 hr 4.97
100 yr 24 hr 6.37

Utilizing a series of diversion berms, downchutes, perimeter channels, and pipe culverts, all
stormwater runoff from Drainage Area D is directed to Sedimentation Pond D. Diversion berms
on the landfill cap, which are typically v-shaped channels, collect smaller drainage areas and
direct the runoff to the trapezoidal downchutes. The perimeter channel collects all runoff
around the toe of the landfill. The perimeter channel and downchute then convey all runoff from
within the drainage area to the sedimentation pond via a pipe culvert. The locations of the
channels, as well as drainage areas, are shown on the attached “Pond D Tributary Map” shown
in Figure D.

CALCULATIONS:

With the peak discharge known for each channel, the channel cross section is sized and a
channel lining material is selected (from the channel lining design options, included below).
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Flow properties within the channels are estimates from the HydroCAD output and hydrographs

utilizing Manning’s Equation (EQ. 1):

Y
Q

V=

L

n
Where:

V = Velocity, fps
Q = Flowrate,cfs

A = Cross — Sectional area of flow,sf

R = Hydraulic Radius, ft
WP = Wetted Perimeter, ft
S; = Slope of channel, ft / ft

n = Manning's roughness coefficient

273
R2/3 S [—‘—} .‘fo
149— NI _ 149l WP

R

See Figure D for the drainage areas utilized and the longest Tc path for each drainage area.
The tables below show the drainage watershed identification, length, inlet and outlet invert
elevations, contributing area, and peak flow for each channel based on the 25-year/24-hour

storm event:

Surface Water Diversion Berm:

Invert Elevations Drainage | Peak Max.
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet Qutlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
DB-D1 D-1 981.1 976.7 223 0.020 0.60 2.6 3.5 Grass
DB-D2 D-2 987.5 976.7 543 0.020 2.61 10.5 49 Grass
DB-D3 D-3 960.3 954.6 285 0.020 0.51 2.8 35 Grass
DB-D4 D-4 965.4 | 954.6 543 0.020 1.10 5.9 4.2 Grass
DB-D5 D-5 938.4 932.5 310 0.019 0.60 3.3 3.6 Grass
DB-D6 D-6 943.3 | 932.5 543 0.020 1.10 5.9 4.2 Grass
DB-D8 D-8 921.2 | 9104 545 0.020 1.07 5.8 4.2 Grass

P:\2007\071-644 DP&L Carter Hollow Landfil\Design\Calcutalions\(C)(6){k) and (I} Surf Waler Control and Sedimentation Basin\Drainage Area_D\071-644 Surface Waler
3/30/2010

Control $tructures_D_2010-03-30.doc




/A

Civil & Environmental Consultants, Inc.

OAC 3745-30-05 (C)(6)(k) Permanent Surface Water PROJECT NO. 071-644
suasect . | Control Structures D Design Calculations
Dayton Power and Light — Carter Hollow Landfill 4 7
prosect | Sprigg Township, Adams County, Ohio | paGE OF
woesy | 1M — 03/03/10 CSHECKED JMP | e | 03/04/10
Downchute Channel:
Invert Elevations Drainage | Peak Peak
Drainage Length | Slope Area Flow | Velocity
Channel | Area |D Inlet Qutlet (ft) (ft/ft) (acres) (cfs) | (fps) Lining
DC-D1 D-1,D-2 976.7 954.6 88 0.250 3.21 12.7 7.8 Riprap
D-1,D- :
DC-D2 2.D-3,D-4 954.6 932.5 88 0.250 4.83 18.2 8.7 Riprap
D-1,D-
DC-D3 | 2,D-3,D- | 9325 910.4 84 0.263 6.53 26.2 9.9 Riprap
4,D-5,D-6
inboard Perimeter Channel:
Drainage Length | Slope Area Flow | Velocity
Channel | Area D Inlet Qutlet (ft) (Ft/ft) (acres) (cfs) (fps) Lining
IPC-D1 D-7 916.9 910.4 863 0.008 2.50 13.4 3.6 Riprap
Pipe Culvert:
Invert Elevations Drainage | Peak | Peak
Drainage Length | Slope Area Flow | Velocity
Channel | Area D Inlet Outlet (ft) (ft/ft) (acres) (cfs) (fps) Lining |
D-1,D-
2,D-3,D-
DC-D4 4 D-5D- 906.85 | 906.00 83 .010 10.10 43.2 6.9 N/A
6,D-7,D-8

For channel and berm details and schedule, see LINER AND SURFACE WATER CONTROL
STRUCTURES DETAILS, Sheet 7A of the Permit to Install application drawing set.

The maximum peak flow in any of the channels will occur in Pipe Culvert DC-D4, which
combines drainage areas D-1, D-2, D-3, D-4, D-5, D-6, D-7, and D-8. These areas encompass
approximately 10.10 total acres and provide a peak flow of 43.2 cfs during the 25-year, 24-hour
storm event. See the OAC 3745-30-05 (C)(6)(l) — Sediment Pond D Design Calculations for
the HydroCAD output and hydrograph files of the design of all surface water control structures.
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Grass or riprap was chosen, dependent upon the velocity for lining of the channels. Channel
lining maximum allowable velocity values are provided in the following table:

CHANNEL LININGS
Material n Vmax (fps)
Grass 0.037 5.0
Riprap®" 0.049-0.065 11.5

(i)The Riprap (stone) size used in the analysis is R-5 riprap gradation aggregate or equivalent.

CONCLUSIONS:

All surface water control structures were designed based on the drainage area, flow rate,
channel slope, and channel lining based on the peak flows resulting from the 25-year, 24-hour
storm event. Utilizing a series of surface water diversion berms, downchutes, perimeter
channels, and pipe culverts, all stormwater runoff from Drainage Area D will be directed to
Sedimentation Pond D in order to control sediment-laden runoff as well as meet applicable
regulations. All surface water channels will either be lined with grass or riprap depending on
flow velocity. See Drawing 7A for the channel schedules and details. The Surface Water
Channel Design HydroCAD output and hydrograph files are attached.
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FIGURE D |
DRAINAGE AREA AND SURFACE WATER CONTROL STRUCTURES
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OBJECTIVE:

To design the proposed surface water control structures for Drainage Area E which divert all
stormwater runoff to the proposed Sedimentation Pond E. All calculations for Sedimentation
Pond E can be found in the calculation entitled “OAC 3745-30-05 {C)(6)(l) ~ Sediment Pond E
Design Calculations”. The calculations for all surface water control structures satisfy the
following regulations for residual waste landfills:

OAC 3745-30-07(C)(4)(a)-(c)

(a) Any permanent surface water control structures shall be designed to accommodate, by
non-mechanical means, the peak flow from the twenty-five-year/twenty-four-nour storm
event.

(b) Any temporary surface water control structures shall be designed to accommodate the
peak flow from the twenty-five-year/twenty-four-hour storm event.

(c) Surface water control structures shall be designed to minimize silting and scouring.

The design is based upon accepted engineering design equations, methodologies and
assumptions. Where applicable, design references have been made. Calculations have been
performed using the software package, HydroCAD Version 9.10, Copyright 2009.

METHOD:

Peak flows have been estimated with SCS TR-55 by calculating the time of concentration (Tc)
of each channel reach, the compasite runoff curve number describing the reach's watershed
and the total area of the reach's watershed. A computer software package entitted "HydroCAD"
Version 9.10, Copyright 2009, was utilized to perform the SCS TR-55 calculations.

Per the TR-55 methods, times of concentration will be estimated as the sum of sheet flow,
shallow concentrated flow and channel flow. Sheet flow calculations use an average surface
consisting of short grass, utilizing a Manning's Number of 0.150. Typical maximum sheet flow
lengths are 100 ft. Shallow concentrated flow times of concentration will be estimated
depending on the condition of the flow path. Channel flow times of concentration will be
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estimated as part of the channel cross section design, utilizing actual flow depth and velocity
information.

This site is located in an area of hydrologic soil group C. Based on the existing and proposed
site conditions the following runoff coefficients have been determined and will be utilized.

CN DATA
Description CN
Existing (Woods Grass Combination, Fair) 76
Landfill (50-75% Grass Cover, Fair) 79

As mentioned above, all channels have been designed utilizing the 25-year, 24-hour storm event.
The rainfall values for this site were referenced from “Precipitation-Frequency Atlas of the United
States” NOAA Atlas 14", and are listed below and accompany “OAC 3745-30-05 (C)®)(K)
Permanent Surface Water Control Structures A Design Calculations”,

RAINFALL DATA
Frequency | Duration | Depth (in)
10 yr 24 hr 4.16
25 yr 24 hr 4.97
100 yr 24 hr 6.37

Utilizing a series of diversion berms, downchutes, perimeter channels, and pipe culverts, all
stormwater runoff from Drainage Area E is directed to Sedimentation Pond E. Diversion berms
on the landfill cap, which are typically v-shaped channels, collect smaller drainage areas and
direct the runoff to the trapezoidal downchutes. The perimeter channel collects all runoff
around the toe of the landfill. The perimeter channel and downchute then convey all runoff from
within the drainage area to the sedimentation pond via a pipe culvert. The locations of the
channels, as well as drainage areas, are shown on the attached “Pond E Tributary Map” shown
in Figure E.

CALCULATIONS:

- With the peak discharge known for each channel, the channel cross section is sized and a
channel lining material is selected (from the channel lining design options, included below).
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Flow properties within the channels are estimates from the HydroCAD output and hydrographs

utilizing Manning’s Equation (EQ. 1):

Where:
V = Velocity, ips
Q = Flowrate, cfs

A = Cross — Sectional area of flow,sf

R = Hydraulic Radius, ft

WP = Wetted Perimeter, ft

S, = Slope of channel, ft / ft

n = Manning's roughness coefficient

See Figure E for the drainage areas utilized and the longest Tc path for each drainage area.
The tables below show the drainage watershed identification, length, inlet and outlet invert
elevations, contributing area, and peak flow for each channel based on the 25-year/24-hour

storm event:

Surface Water Diversion Berm:

Invert Elevations Drainage | Peak Max.
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID inlet Outlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
DB-E1 E-1 987.5 | 975.0 419 0.030 1.35 5.6 4.9 Grass
DB-E2 E-2 993.4 | 975.0 189 0.097 0.24 1.1 5.1 Grass
DB-E3 E-3 965.4 | 958.4 395 0.018 0.78 4.2 3.7 Grass
DB-E4 E-4 965.5 | 958.4 363 0.020 1.75 9.7 4.8 Grass
DB-ES E-5 943.3 | 9364 354 0.020 0.75 4.1 3.8 Grass
DB-E6 E-6 9476 | 936.4 572 0.020 1.05 5.7 4.2 Grass
DB-E7 E-7 921.2 | 9147 314 0.021 0.67 3.6 3.8 Grass
DB-E8 E-8 9276 | 9147 651 0.020 1.21 6.6 4.3 Grass
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Downchute Channel:
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet Outlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
DC-E1 E-1,E-2 975 958.4 66 0.251 1.59 6.4 6.2 Riprap
E-1,E- X
DC-E2 2 E-3E-4 958.4 936.4 88 0.250 412 18.0 8.7 Riprap
E-1,E-
DC-E3 | 2)E-3,E- | 936.4 914.8 86 0.251 5.93 27.2 9.9 Riprap
4,E-5E-6
E-1,E-
2,E-3,E- .
DC-E4 4 E-5 E- 914.8 903.9 39 0.281 7.80 36.8 11.2 Riprap
6,E-7,E-8
Inboard Perimeter Channel:
Invert Elevations Drainage | Peak Peak
Drainage Length | Slope Area Flow | Velocity
Channel | Area D inlet QOutlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
IPC-E1 E-9 8910.4 903.9 833 0.008 1.60 8.9 3.2 Riprap
Pipe Culvert:
Invert Elevations Drainage | Peak Peak
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet QOutlet (ft) (ft/ft) (acres) | (cfs) (fps) Lining
E-1,E-
2,E-3,E-
DC-E5 | 4,E-5E- | 899.92 | 899.30 59 0.011 9.40 443 e N/A
6,E-7.E-
8.E-9

For channel and berm details and schedule, see LINER AND SURFACE WATER CONTROL
STRUCTURES DETAILS, Sheet 7A of the Permit to Install application drawing set.

P:\20071071-644 DP&L Carter Hollaw Land{ilnDesign\Calculations\(C){6)(k) and (i) Surf Waler Conlrol and Sedimentalion Basin\Drainage Area_E\071-644 Surface Water
3/30/2010

Contral Structures_E_2010-03-30.doc




Iz

Civil & Environmental Consultants, Inc.

OAC 3745-30-05 (C){6)(k) Permanent Surface Water FROIECTHO. 071-644
sussect | Control Structures E Design Calculations

Dayton Power and Light — Carter Hollow Landfill

provecT | Sprigg Township, Adams County, Ohio ' PAGE oF
N . 03/03/10 B en JMP | oare | 03/04/10

MADE BY

The maximum peak fiow in any of the channels will occur in Pipe Culvert DC-E-5, which
combines drainage areas E-1, E-2, E-3, E-4, E-5, E-6, E-7, E-8, and E-9. These areas
encompass approximately 9.40 total acres and provide a peak flow of 44.3 cfs during the 25-
year, 24-hour storm event. See the OAC 3745-30-05 (C)(6)(I) — Sediment Pond E Design
Calculations for the HydroCAD output and hydrograph files of the design of all surface water
- control structures.

Grass or riprap was chosen, dependent upon the velocity for lining of the channels. Channel
lining maximum allowable velocity values are provided in the following table:

CHANNEL LININGS
Material n Vmax (fps)
Grass 0.037 5.0
Riprap® 0.049-0.065 11.5

(i)The Riprap (stone) size used in the analysis is R-5 riprap gradation aggregate or equivalent.

CONCLUSIONS:

All surface water control structures were designed based on the drainage area, flow rate,
channel slope, and channel lining based on the peak flows resulting from the 25-year, 24-hour
storm event. Utilizing a series of surface water diversion berms, downchutes, perimeter
channels, and pipe culverts, all stormwater runoff from Drainage Area E will be directed to
Sedimentation Pond E in order to control sediment-laden runoff as well as meet applicable
regulations. All surface water channels will either be lined with grass or riprap depending on
flow velocity. See Drawing 7A for the channel schedules and details. The Surface Water
Channel Design HydroCAD output and hydrograph files are attached.
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FIGURE E
DRAINAGE AREA AND SURFACE WATER CONTROL STRUCTURES
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OBJECTIVE:

To design the proposed surface water control structures for Drainage Area F which divert all
stormwater runoff to the proposed Sedimentation Pond F. All calculations for Sedimentation
Pond F can be found in the calculation entitled “OAC 3745-30-05 (C)(6)(I) — Sediment Pond F
Design Calculations”. The calculations for all surface water control structures satisfy the
following regulations for residual waste landfills:

OAC 3745-30-07(C)(4)(a)-(c)

(a) Any permanent surface water control structures shall be designed to accommodate, by
non-mechanical means, the peak flow from the twenty-five-year/twenty-four-hour storm
event.

(b) Any temporary surface water control structures shall be designed to accommodate the
peak flow from the twenty-five-year/twenty-four-hour storm event.

(c) Surface water control structures shall be designed to minimize silting and scouring.

The design is based upon accepted engineering design equations, methodologies and
assumptions. Where applicable, design references have been made. Calculations have been.
performed using the software package, HydroCAD Version 9.10, Copyright 2009.

METHOD:

Peak flows have been estimated with SCS TR-55 by calculating the time of concentration (Tc)
of each channel reach, the composite runoff curve number describing the reach's watershed
and the total area of the reach's watershed. A computer software package entitled “HydroCAD"
Version 9.10, Copyright 2009, was utilized to perform the SCS TR-55 calculations.

Per the TR-55 methods, times of concentration will be estimated as the sum of sheet flow,
shaliow concentrated flow and channel flow. Sheet flow calculations use an average surface
consisting of short grass, utilizing a Manning’s Number of 0.150. Typical maximum sheet flow
lengths are 100 ft.. Shallow concentrated flow times of concentration will be estimated
depending on the condition of the flow path. Channel flow times of concentration will be
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estimated as part of the channel cross section design, utilizing actual flow depth and velocity
information.

This site is located in an area of hydrologic soil group C. Based on the existing and proposed
site conditions the following runoff coefficients have been determined and will be utilized.

CN DATA
Description CN
Existing (Woods Grass Combination, Fair) 76
Landfill (50-75% Grass Cover, Fair) 79

As mentioned above, all channels have been designed utilizing the 25-year, 24-hour siorm event.
The rainfall values for this site were referenced from “Precipitation-Frequency Atlas of the United
States” NOAA Atlas 14", and are listed below and accompany “OAC 3745-30-05 (C)(8)(k)
Permanent Surface Water Control Structures A Design Calculations”.

RAINFALL DATA
Frequency | Duration | Depth (in)
10 yr 24 hr 4.16
25 yr 24 hr 4.97
100 yr 24 hr 6.37

Utilizing a series of diversion berms, downchutes, perimeter channels, and pipe culverts, all
stormwater runoff from Drainage Area F is directed to Sedimentation Pond F. Diversion berms
on the landfill cap, which are typically v-shaped channels, collect smaller drainage areas and
direct the runoff to the trapezoidal downchutes. The perimeter channel collects all runoff
around the toe of the landfill. The perimeter channel and downchute then convey all runoff from
within the drainage area to the sedimentation basin via a pipe culvert. The locations of the
channels, as well as drainage areas, are shown on the attached “Pond F Tributary Map” shown
in Figure F.

CALCULATIONS:

With the peak discharge known for each channel, the channel cross section is sized and a
" channel lining material is selected (from the channel lining design options, included below).
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Flow properties within the channels are estimates from the HydroCAD output and hydrographs

utilizing Manning’s Equation (EQ. 1):

_ 471"
s ||
V= % - 1.49—‘/" ~149t?P1 "

4 /]

Where:

V = Velocity, fps

Q = Flowrate, cfs

A = Cross — Sectional area of flow,sf
R = Hydraulic Radius, ft

WP = Wetted Perimeter, ft

S, = Slope of channel, ft / ft

n = Manning's roughness coefficient

See Figure F for the drainage areas utilized and the longest Tc path for each drainage area.
The tables below show the drainage watershed identification, length, inlet and outlet invert
elevations, contributing area, and peak flow for each channel based on the 25-year/24-hour

storm event:
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Surface Water Diversion Berm:
Invert Elevations Drainage | Peak Max.
Drainage Length | Slope Area Flow | Velocity
Channel | Area D inlet Outlet (ft) (f1/ft) (acres) (cfs) (fps) Lining
DB-F1 F-1 972.8 | 970.3 164 0.015 0.55 2.9 3.2 Grass
DB-F2 F-2 1002.1 | 995.3 343 0.020 0.60 2.5 3.4 Grass
DB-F3 F-3 958.6 | 9454 653 0.020 2.03 10.8 4.9 Grass
DB-F4 F-4 977.3 | 970.3 354 0.020 0.82 4.4 3.9 Grass
DB-F5 F-5 935.6 | 920.4 738 0.021 1.58 8.4 4.7 Grass
DB-F6 F-6 952.7 | 945.4 369 0.020 0.85 4.6 4.0 Grass
DB-F7 F-7 912.6 | 895.4 | 824 | 0.021 1.78 9.5 4.8 | Grass
DB-F8 F-8 927.8 | 920.4 376 0.020 0.87 4.6 4.0 Grass
DB-F9 F-9 909.5 | 870.5 910 0.021 1.97 10.5 4.9 Grass
DB-F10 F-10 903.1 895.4 387 0.020 0.89 4.8 4.0 Grass
DB-F11 F-11 865.6 | 845.5 996 0.020 2.18 11.6 5.0 Grass
DB-F12 F-12 878.3 | 8705 398 0.020 0.92 4.9 4.0 Grass
DB-F13 F-13 853.1 845.5 409 0.019 0.94 5.0 4.0 Grass
DB-F14 F-14 878.3 | 863.0 465 0.033 0.94 5.0 4.9 Grass
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Downchute Channel:
invert Elevations Drainage | Peak Peak
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet Outlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
DC-F1 F-1,F-2 995.3 | 970.3 100 0.250 0.60 2.4 4.4 Riprap
pc-F2 | F '13";:%': | 9703 | 9454 | 100 | 0250 | 197 | 88 | 69 | Riprap
F-1,F-2,F-
DC-F3. | 3,F-4,F- | 9454 | 920.4 100 0.250 4.85 23.4 9.4 Riprap
5F-6
F-1,F-2,F-
3,F-4,F- .
DC-F4 5 F-6.F- 920.4 | 8954 100 0.250 7.30 35.6 10.7 Riprap
7,F-8
F-1,F-2,F-
3,F-4,F-
DC-F5 5F-6,F- | 8954 | 8705 100 0.250 9.97 48.8 11.7 Riprap
7,F-8,F-
9,F-10
F-1,F-2,F-
3,F-4,F-
5,F-6,F- .
DC-F6 7 F.8 F- 870.5 | 845.5 100 0.249 12.86 62.9 12.6 Riprap
9,F-10,F-
11,F-12
F-1,F-2,F-
3,F-4,F-
5,F-6,F-
DC-F7 7,F-8,F- | 8455 | 837.8 26 0.294 16.00 78.0 14.2 Riprap
9,F-10,F-
11,F-12,F-
13,F-14
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Inboard Perimeter Channel:
Invert Elevations Drainage | Peak Peak
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet Outlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
IPC-F1 F-16 870.6 | 863.0 262 0.029 0.69 3.7 2.6 Riprap
IPC-F2 f;[:s_f% 863.0 | 837.8 867 0.029 2.94 15.2 4.0 Riprap
Pipe Culvert:
Invert Elevations Drainage | Peak Peak
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet | Outlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
F-1,F-2,F-
3,F-4,F-
5F-6,F-
7,F-8,F-
DC-F8 | 9,F-10,F- | 833.33 | 832.00 121 0.011 18.92 91.4 6.5 N/A
11,F-12,F-
13,F-14,F-
15,F-16,F-
17

For channel and berm details and schedule, see LINER AND SURFACE WATER CONTROL
STRUCTURES DETAILS, Sheet 7A of the Permit to Install application drawing set.

The maximum peak flow in any of the channels will occur in Pipe Culvert DC-F8, which
combines drainage areas F-1, F-2, F-3, F-4, F-5, F-6, F-7, F-8, F-9, F-10, F-11, F-12, F-13, F-
14, F-15, F-16, and F-17. These areas encompass approximately 18.9 total acres and provide
a peak flow of 91.4 cfs during the 25-year, 24-hour storm event. See the OAC 3745-30-05
(C)(6)(1) — Sediment Pond F Design Calculations for the HydroCAD output and hydrograph
files of the design of all surface water control structures.

Grass or riprap was chosen, dependent upon the velocity for lining of the channels. Channel
lining maximum allowable velocity values are provided in the following table:
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CHANNEL LININGS
Material n Vmax (fps)
Grass 0.037 5.0
Riprap" 0.049-0.065 11.5

(i)The Riprap (stone) size used in the analysis is R-5 riprap gradation aggregate or equivalent.

CONCLUSIONS:

All surface water control structures were designed based on the drainage area, flow rate,
channel slope, and channel lining based on the peak flows resulting from the 25-year, 24-hour
storm event. Ulilizing a series of surface water diversion berms, downchutes, perimeter
channels, and pipe culverts, all stormwater runoff from Drainage Area F will be directed to
Sedimentation Pond F in order to control sediment-laden runoff as well as meet applicable
regulations. All surface water channels will either be lined with grass or riprap depending on
flow velocity. See Drawing 7A for the channel schedules and details. The Surface Water
Channel Design HydroCAD output and hydrograph files are attached. ‘
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FIGURE F
DRAINAGE AREA AND SURFACE WATER CONTROL STRUCTURES
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OBJECTIVE:

To design the proposed surface water control structures for Drainage Area G which divert all
stormwater runoff to the proposed Sedimentation Pond G. All calculations for Sedimentation
Pond G can be found in the calculation entitled “OAC 3745-30-05 (C)(6){l) - Sediment Pond G
Design Calculations”. The calculations for all surface water control structures satisfy the
following regulations for residual waste landfills:

OAC 3745-30-07(C)(4)(a)-(c)

(a) Any permanent surface water control structures shall be designed to accommodate, by
non-mechanical means, the peak flow from the twenty-five-year/twenty-four-hour storm
event.

(b) Any temporary surface water control structures shall be designed to accommodate the
peak flow from the twenty-five-year/twenty-four-hour storm event.

(c) Surface water control structures shall be designed to minimize silting and scouring.

The design is based upon accepted engineering design equations, methodologies and
assumptions. Where applicable, design references have been made. Calculations have been
performed using the software package, HydraCAD Version 9.10, Copyright 2009.

METHOD:

Peak flows have been estimated with SCS TR-55 by calculating the time of concentration (Tc)
of each channel reach, the composite runoff curve number describing the reach's watershed
and the total area of the reach's watershed. A computer software package entitled “HydroCAD”
Version 9.10, Copyright 2009, was utilized to perform the SCS TR-55 calculations.

Per the TR-55 methods, times of concentration will be estimated as the sum of sheet flow,
shallow concentrated flow and channel flow. Sheet flow calculations use an average surface
consisting of short grass, utilizing a Manning’s Number of 0.150. Typical maximum sheet flow
lengths are 100 ft. Shallow concentrated flow times of concentration will be estimated
depending on the condition of the flow path. Channel flow times of concentration will be
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estimated as part of the channel cross section design, utilizing actual flow depth and velocity
information.

This site is located in an area of hydrologic soil group C. Based on the existing and proposed
site conditions the following runoff coefficients have been determined and will be utilized.

CN DATA
Description CN
Existing (Woods Grass Combination, Fair) 76
Landfill (50-75% Grass Cover, Fair) 79

As mentioned above, all channels have been designed utilizing the 25-year, 24-hour storm event.
The rainfall values for this site were referenced from “Precipitation-Frequency Atlas of the United
States” NOAA Atlas 14", and are listed below and accompany “OAC 3745-30-05 (C)(6)(k)
Permanent Surface Water Control Structures A Design Calculations”.

RAINFALL DATA
Frequency | Duration | Depth (in)
10 yr 24 hr 4.16
25 yr 24 hr 4.97
100 yr 24 hr 6.37

Utilizing a series of diversion berms, downchutes, perimeter channels, and pipe culverts, all
stormwater runoff from Drainage Area G is directed to Sedimentation Pond G. Diversion berms
on the landfill cap, which are typically v-shaped channels, collect smaller drainage areas and
direct the runoff to the trapezoidal downchutes. The perimeter channel collects all runoff
around the toe of the landfill. The perimeter channel and downchute then convey all runoff from
within the drainage area to the sedimentation pond via a pipe culvert. The locations of the
channels, as well as drainage areas, are shown on the attached “Pond G Tributary Map” shown
in Figure G.

CALCULATIONS:

With the peak discharge known for each channel, the channel cross section is sized and a
channel lining material is selected (from the channel lining design options, included below).
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Flow properties within the channels are estimates from the HydroCAD output and hydrographs
utilizing Manning's Equation (EQ. 1):

2/3 _4-:]2/3 S

IR 1 =1.49[WP o
A n n

Where:

V = Velocity, fps

Q = Flowrate, cfs

A = Cross — Sectional arca of flow,sf

R = Hydraulic Radius, ft

WP = Wetted Perimeter, ft

S; = Slope of channel, ft / ft

n = Manning's roughness coefficient

See Figure G for the drainage areas utilized and the longest Tc path for each drainage area.
The tables below show the drainage watershed identification, length, iniet and outlet invert
elevations, contributing area, and peak flow for each channel based on the 25-year/24-hour
storm event:
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Surface Water Diversion Berm:
Invert Drainage | Peak | Max.
Drainage Elevations Length | Slope Area Flow | Velocity

Channel | Area ID inlet | Outlet (ft) (ft/ft) (acres) (cfs) {fps) Lining

DB-G1 G-1 947.6 | 932.4 212 0.072 0.33 1.8 5.1 Grass

DB-G2 G-2 935.6 | 932.9 144 0.019 0.25 1.3 29 Grass

DB-G3 G-3 927.6 | 9074 295 0.069 0.57 3.0 57 Grass
DB-G4 G-4 912.6 | 9074 218 0.024 0.41 2.2 3.6 Grass

DB-G5 G-5 889.3 | 882.4 352 0.020 1.05 5.6 4.2 Grass

DB-G6 G-6 889.4 | 8824 291 0.024 0.58 341 3.9 Grass

DB-G7 G-7 863.4 | 857.4 306 0.020 0.75 4.0 3.8 Grass

DB-G8 G-8 865.6 | 8574 366 0.022 0.76 4.0 4.0 Grass

DB-G9 G-9 837.5 | 832.4 260 0.020 0.65 3.5 3.7 Grass
DB-G10 G-10 841.3 | 8324 444 0.020 0.95 5.0 4.1 Grass
DB-G11 G-11 811.6 | 807.4 214 0.020 0.54 2.9 3.6 Grass
DB-G12 G-12 817.8 | 807.4 519 0.020 1.10 59 4.2 Grass
DB-G13 G-13 785.7 | 782.4 167 0.020 0.44 2.3 3.4 Grass
DB-G14 G-14 7925 | 782.4 502 0.020 1.21 6.5 4.3 Grass
DB-G15 G-15 759.8 | 757.4 121 0.019 0.33 1.8 3.1 Grass
DB-G16 G-16 765.5 | 757.4 431 0.019 1.07 57 4.1 Grass
DB-G17 G-17 733.9 | 7324 75 0.019 0.22 1.2 2.8 Grass
DB-G18 G-18 739.1 | 732.4 356 0.019 0.90 4.8 4.0 Grass
DB-G19 G-19 708.0 | 707.4 29 0.018 0.19 0.6 23 Grass
DB-G20 G-20 713.1 | 707.4 281 0.020 0.73 3.9 3.9 Grass
DB-G24 G-24 841.3 | 828.2 537 0.024 1.21 6.4 4.7 Grass
DB-G25 G-25 817.8 | 814.3 145 0.025 .26 1.4 3.2 Grass
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Downchute Channel:
Invert Drainage | Peak | Peak
: Elevations .
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet Qutlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
DC-G1 G-1,G-2 932.4 | 907.4 100 0.250 0.57 3.0 3.5 Riprap
G-1,G- .
DC-G2 5 G-3,G-4 907.4 | 882.4 100 0.250 1.55 8.2 5.1 Riprap
G-1,G-
DC-G3 2,G-3,G- 882.4 | 8574 100 0.250 3.19 16.6 6.7 Riprap
4,G-5,G-6
G-1,G-
2,G-3,G- ' .
DC-G4 4 G-5.C- 857.4 | 8324 100 0.250 4,70 24.3 7.7 Riprap
6,G-7,G-8 '
G-1,G-2,G-
3,G6-4,G-
DC-G5 5,G-6,G- 8324 | 807.4 100 0.2500 6.29 32.5 8.5 Riprap
7.G-8,G-
9,G-10
G-1,G-2,G-
3,G-4,G-
5,G-6,G- .
DC-G6 7 G-8.- 8074 | 782.4 100 0.250 7.93 40.8 9.3 Riprap
9,G-10,G-
11,G-12
G-1,G6-2,G-
3,G-4,G-
5,G-8,G-
DC-G7 7,G-8,G- 7824 | 757.4 100 0.250 9.57 49.2 9.9 Riprap
9,G-10,G-
11,G-12,G-
13,G-14
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Channel

Drainage
Area ID-

Invert
Elevations

Inlet QOutlet

Length
(ft)

Slope
(ft/ft)

Drainage
Area
{acres)

Peak
Flow
(cfs)

Peak
Velocity

(fps) Lining

DC-G8

G-1,G-2,G-
3,G-4,G-
5,G-6,G-
7,.G-8,G-

9,6-10,G-

1,6-12,G-

13,G-14,G-
15,G-16

7574 | 7324

100

0.250

10.97-

56.3

10.4 Riprap

DC-G9

G-1,G-2,G-
3,G-4,G-
5,G-6,G-
7,G-8,G-

2,G-10,G-
11,G6-12,G-
13,G-14,G-
15,G-16,G-
17,G-18

732.4 | 707.4

100

0.250

12.01

62.0

10.7 Riprap

DC-G10

G-1,G-2,G-
3,G4,G-
5,G-6,G-
7,G-8,G-

9,G-10,G-
11,6-12,G-
13,G-14,G-
15,G-16,G-
17,G-18,G-
19.G-20

7074 | 681.0

104.0

0.255

12.95

66.4

11.1 Riprap

DC-G12

G-24

828.2 | 822.1

20

0.308

1.21

6.1

6.5 Riprap

DC-G13

G-25

814.3 | 808.1

20

0.309

0.26

1.4

3.8

Riprap
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Inboard Perimeter Channel:
Invert Drainage | Peak | Peak
; Elevations :
Drainage Length | Slope Area Flow | Velocity
Channel | Area ID Inlet | Outlet (ft) {ft/ft) (acres) (cfs) (fps) Lining
IPC-G1 G-21 903.9 | 898.3 | 741.7 | 0.008 2.10 12.0 1.8 Riprap
IPC-G2 | G-21,G-23 | 898.3 | 681.0 | 975.4 | 0.223 6.62 31.6 8.2 Riprap
IPC-G3 G-26 837.8 | 822.1 534.2 | 0.030 1.25 6.8 3.1 Riprap
G-24, G- ' .
IPC-G4 26.G-27 822.3 | 808.1 470.3 | 0.030 3.47 17.5 4.3 Riprap
G-24,
IPC-G5 G-26,G- 808.1 803.0 | 174.4 | 0.029 3.97 19.2 4.4 Riprap
27, G-25, ’ ' ’ ' ' ) o
G-28 ‘
G-24,
G-26,G-
iIPC-G6 | 27, G-25, | 803.0 | 6785 | 589.9 | 0.211 5.40 25.5 9.5 Riprap
G-28,
G-29
P:\2007\071-644 DP&L Carler Hollow Landfil\DesigmCalculations\{C)(6)(k} and (I} Surf Water Control and Sedi tion Basim\Orainage Area_G\071-644 Surface Water
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Pipe Culvert:

Channel

invert
Elevations

Qutlet

Length
(ft)

Slope
(ft/ft)

Drainage

Area ID Inlet

Drainage
Area
(acres)

Peak

Flow
(cfs)

Peak
Velocity

(fps)

Lining__“

DC-G11

G-1.G-2,G-
3,G-4,G-
5,G-6,G-
7.G-8,G-
9,G-10,G-
11,6-12,G-
13,G-14,G-
15,G-16,6-
17,G-18,G-
19,G-20,G-
21,G6-22,G-
23,G-24,G-
25

675.0 | 665.0 71 0.170

20.37

100.5

£41

N/A

For channel and berm details and schedule, see LINER AND SURFACE WATER CONTROL
STRUCTURES DETAILS, Sheet 7A of the Permit to Install application drawing set.

The maximum peak flow in any of the channels will occur in Pipe Culvert DC-G12, which
combines drainage areas G-1, G-2, G-3, G-4, G-5, G-6, G-7, G-8, G-9, G-10, G-11, G-12, G-13,
G-14, G-15, G-16, G-17, G-18, G-19, G-20, G-21, G-22, G-23, G-24, and G-25. These areas
encompass approximately 20.37 total acres and provide a peak flow of 100.5 cfs during the 25-
year, 24-hour storm event. See the OAC 3745-30-05 (C)(6)(I) — Sediment Pond G Design
Calculations for the HydroCAD output and hydrograph files of the design of all surface water
control structures.

Grass or riprap was chosen, dependent upon the velocity for lining of the channels. Channel
lining maximum allowable velocity values are provided in the following table:

P:\2007\071-644 DP&L Carter Holtow LandfillDesign\Calculations\(C)(8)(k) and {!) Surf Water Control and Sedimantation Basin\Drainage Area_G\071-644 Surdace Waler
3/30/2010
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CHANNEL LININGS
Material n Vmax (fps)
Grass 0.037 5.0
Riprap"” 0.049-0.065 | 11.5

()The Riprap (stone) size used in the analysis is R-5 riprap gradation aggregate or equivalent.

CONCLUSIONS:

All surface water control structures were designed based on the drainage area, flow rate,
channel slope, and channel lining baséd on the peak flows resulting from the 25-year, 24-hour
storm event. Utilizing a series of surface water diversion berms, downchutes, perimeter
channels, and pipe culverts, all stormwater runoff from Drainage Area G will be directed to
Sedimentation Pond G in order to control sediment-laden runoff as well as meet applicable
regulations. All surface water channels will either be lined with grass or riprap depending on
flow velocity. See Drawing 7A for the channel schedules and details. The Surface Water
Channel Design HydroCAD output and hydrograph files are attached.
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REFERENCES:
1. National Climatic Data Center, Precipitation Frequency Estimates, Point Precipitation Frequency
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http://hdsc.nws.noaa.gov/hdsc/pfds/index.html>.

National Resources Conservation Service, PART 630 HYDROLOGY NATIONAL
ENGINEERING HANDBOOK, July 2004,

. Ven Te Chow, OPEN CHANNEL HYDRAULICS, Mc-Graw Hill Book Company, 1959.
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Mc-Graw Hill Book Company, 1986.
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Program.
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FIGURE G
DRAINAGE AREA AND SURFACE WATER CONTROL STRUCTURES
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OBJECTIVE:

To design the proposed surface water control structures for the Alterrative-Outboard Perimeter
Channel which divert all stormwater runoff from the proposed Sedimentation Pond A, B, C, F,
and G. All calculations for Sedimentation Pond A, B, C, F, and G can be found in the
calculation entitled “OAC 3745-30-05 (C)(6)(l) — Sedimentation Pond Design Calculations”.
The calculations for all surface water control structures satisfy the following regulations for
residual waste landfills as follows:

OAC 3745-30-07(C)(4)(a)-(c)

(a) Any permanent surface water control structures shall be designed to accommodate, by
non-mechanical means, the peak flow from the twenty-five-year/twenty-four-hour storm
event.

(b) Any temporary surface water control structures shall be designed to accommodate the
peak flow from the twenty-five-year/twenty-four-nour storm event.

(c) Surface water control structures shall be designed to minimize silting and scouring.

The design is based upon accepted engineering design equations, methodologies and
assumptions. Where applicable, design references have been made. Calculations have been
performed using the software package, HydroCAD Version 9.10, Copyright 2009.

METHOD:

Peak flows have been estimated with SCS TR-55 by calculating the time of concentration (Tc)
of each channel reach, the composite runoff curve number describing the reach's watershed
and the total area of the reach's watershed. Tc was not determined for watersheds with a pond,
because each pond’s outlet controls flow from the pond, and the outflow hydrograph for each
pond is accounted for in the model. A computer software package entitled “HydroCAD” Version
9.10, Copyright 2009, was utilized to perform the SCS TR-55 calculations.

Per the TR-55 methods, times of concentration will be estimated as the sum of sheet flow,

shallow concentrated flow and channel flow. Sheet flow calculations use an average surface
consisting of short grass, utilizing a Manning’s Number of 0.150. Typical maximum sheet flow

071-644_(C)(6)(k)_OPGC.doex 10/20/2010
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lengths are 100 ft. Shallow concentrated flow times of concentration will be estimated
depending on the condition of the flow path. Channel flow times of concentration will be
estimated as part of the channel cross section design, utilizing actual flow depth and velocity
information.

This site is located in an area of hydrologic soil group C. Based on the existing and proposed
site conditions the following runoff coefficients have been determined and will be utilized.

CN DATA
Description CN
Existing (Woods Grass Combination, Fair) 76
Landfill (50-75% Grass Cover, Fair) 79

As mentioned above, all channels have been designed utilizing the 25-year, 24-hour storm
event. The rainfall values for this site were referenced from “Precipitation-Frequency Atlas of
the United States” NOAA Atlas 14" and are listed below and accompanies the “Permanent
Surface Water Control Structures A Design Calculation”.

RAINFALL DATA
Frequency | Duration | Depth (in)
10 yr 24 hr 4.16
25 yr 24 hr 4.97
100 yr 24 hr 6.37

Utilizing a series of diversion berms, downchutes, perimeter channels, pipe culverts, and basins
all stormwater runoff from Drainage Area of Pond A, B, C, F, and G is directed to the Perimeter
Channel. Diversion berms on the landfill cap, which are typically v-shaped channels, collect
smaller drainage areas and direct the runoff to the trapezoidal downchutes. The perimeter
channel collects all runoff around the toe of the landfill. The perimeter channel and downchute
then convey all runoff from within the drainage area to the sedimentation pond via a pipe
culvert. The locations of the channels, as well as drainage areas, are shown on the attached
“‘Outboard Perimeter Channel Tributary Map” shown in Figure OPC.

071-644_{C)(6)(k)_OPC.docx 10/20/2010
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CALCULATIONS:

With the peak discharge known for each channel, the channel cross section is sized and a
channel lining material is selected (from the channel lining design options, included below).
Flow properties within the channels are estimates from the HydroCAD output and hydrographs
utilizing Manning's Equation (EQ. 1): '

A

. 213
R2/3 S {m} 1‘Sf
V:%:1.49 V2L _q49LPP

n n

Where: ,

V = Velocity, fps

Q = Flowrate, cfs

A = Cross — Sectional area of flow,sf
R = Hydraulic Radius, ft

WP = Wetted Perinieter, ft

Se — Slope of channel, ft / ft

n = Manning's roughness coefficient

See Figure OPC for the drainage areas utilized and the longest Tc path for each drainage area.
The tables below show the drainage watershed identification, length, inlet and outlet invert
elevations, contributing area (the channel carries the flow from its own drainage area, and all
drainage areas above it), and peak flow for each channel based on the 25-year/24-hour storm
event:

071-844_(C)(B)(k)_OPC.docx ’ 10/20/2010



L

Civil & Environmental Consultants, Inc.

SUBJECT

OAC 3745-30-05 (C)(6)(k) Permanent Surface Water
Control Structures Alternative-Outboard Perimeter
Channel Design Calculations

PROJECT NO.

071-644

PROJECT

Dayton Power and Light — Carter Hollow Landfill
Sprigg Township, Adams County, Chic

PAGE

OF

vapesy | IIML | . 83/04/10 JMP oare | 03/05/40
10/20/10 e PCC 10/20/10
QOutboard Perimeter Channel:
Invert Elevations Cumul.
Drainage | Peak Max.
Drainage Length | Slope Area Flow | Velocity
Channel Area ID inlet Outlet (ft) (ft/ft) (acres) (cfs) (fps) Lining
OPC-1 7S, Pond A 905.0 879.7 862 0.029 12.10 8.2 3.4 Riprap
OPC-2 8S, Pond B 879.7 860.0 719 0.027 33.66 18.4 4.3 Riprap
OPC-3 6S, Pond C | 860.0 830.8 982 0.030 76.87 49.7 56 Riprap
OPC-4 9S, Pond F 830.8 827 .1 162 0.023 78.17 504 4.9 Riprap
OPC-5 | 10S, Pond F | 827.1 799.1 1009 0.028 121.04 81.2 6.1 Riprap
OPC-6 55 7991 687.9 319 0.348 154.18 213.5 18.8 Riprap
OPC-7 138 687.9 665.0 749 0.031 164.08 254 .1 8.6 Riprap
8450 459 0408 18947 2602 437 .
'%JPC’S 1S, Pond G | 6650 | 4466 | 663 | 0.083 | 17153 | 2726 | 1248 | RiPrap
For channel details and schedule, see LINER AND SURFACE WATER CONTROL

STRUCTURES DETAILS, Sheet 7A of the Permit to Install application drawing set.

The maximum peak flow in any of the channels will occur in OPC-8, which combines the
drainage areas of Pond A, Pond B, Pond C, Pond F, Pond G and the existing drainage areas.
These areas encompass approximately 187.75 total acres and provide a peak flow of 196.21
cfs during the 25-year, 24-hour storm event. See the OAC 3745-30-05 (C)(6)(I) — Sediment
Pond A, B, C, F, and G Design Calculations for the HydroCAD output and hydrograph files of
the design of all surface water control structures.

Grass or riprap was chosen, dependent upon the velocity for lining of the channels.

lining maximum allowable velocity values are provided in the following tabie:
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CHANNEL LININGS
Material n Vmax (fps)
Grass. 0.037 5.0
Riprap" 0.049-0.065 11.5

() The Riprap (stone) size used in the analysis is R-5 riprap gradation aggregate or equivalent.

CONCLUSIONS:

All surface water control structures were designed based on the drainage area, flow rate,
channel slope, and channel lining based on the peak flows resulting from the 25-year, 24-hour
storm event. Utilizing a series of surface water diversion berms, downchutes, perimeter
channels, pipe culverts, and ponds all stormwater runoff from Drainage Area of Pond A, B, C, F,
and G will be directed to the Outboard Perimeter Channel in order to control runoff as well as
meet applicable regulations. All surface water channels will either be lined with grass or riprap
depending on flow velocity. See Drawing 7A for the channel schedules and details. The
Surface Water Channel Design HydroCAD output and hydrograph files are attached.
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Goldman, Jackson and Bursztynsky, EROSION AND SEDIMENT CONTROL HANDBOOK,
Mc-Graw Hill Book Company, 1986.

Soil Conservation Service, WATER MANAGEMENT AND SEDIMENT CONTROL FOR
URBANIZING ARFAS, distributed by Ohio Soil and Water Conservation Service.
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Time span=0.00-48.00 hrs, dt=0,01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment CH1: Dainage Area 1 Runoff Area=0,701 ac  0.00% Impervious Runoff Depth=2.09"
Flow Length=100" Slope=0.1972 " Tc=4.1 min GN=79 Runoff=2.81 cfs 0.122 af

Subcatchment CH2: Dainage Area 2 Runoff Area=0.272 ac  0.00% Impervious Runotf Depth=2.09"
) Flow Length=11" Slope=0.50007" Tc=0.5 min GN=79 Runoff=1.23 cfs 0.047 &

Subcatchment CH3: Dainage Area 3 Runoff Area=1.355 ac 0.00% Impervious Runoff Depth=2.09"

Flow Length=159" Slope=0.3500"/" Tc=3.5 min GN=79 Runoff=5.55cfs 0.236 af
Subcatchment CH4: Dainage Area 4 Runoff Area=1.306 ac 0.00% Impervious Runoff Depth=2.09"
Flow Length=368' Tc=5.3 min CN=79 Runoff=5.01cfs 0.228 af

Runaff Area=5,093 ac 0.00% Impervious Runoff Depth=2.09"
Flow Length=35¢9' Tc=5.6min CN=79 Runoff=19.33cfs 0.889 al

Subcatchment CH5: Dainage Area 5

Runoff Area=33.130 ac  0.00% Impervious Runoff Depth=2.09"
Flow Length=504' Tc=9.4 min CN=79 Runoff=109.32cfs 5.782 af

Subcatchment CHE: Dainage Area 6

Runoff Area=9.540 ac  0.00% Impervious Runoff Depth=2.09"
Flow Length=574' Tc=6.0 min GN=7% Runoff=35.68cfs 1.665 af

Subcatchment CH7: Dainage Area 7

Subcatchment CHB: Dainage Area 8 Runoff Area=7.460 ac 0.00% Impervious Runoff Depth=2.09"

; Flow Length=652' Tc=5.9 min CN=79 Runoff=27.99cfs 1.302 af
Avg. Flow Depth=0.40' Max Vel=3.05fps Inflow=5.92cfs 1.928 af
n=0.040 L=862.3 S=0.0293 " Capacity=117.22cs OQulflow=5.89 cfs 1.927 af

Reach OPC-1: (new Reach)

Reach OPC-2: (new Reach) Avg. Flow Deplh=0.62' Max Vel=3.77 fps Inflow=12.23 cfs 5.270 af

n=0.040 L=718.6' S=0.0274'f Capacity=113.29 cfs Oulflow=12.22cfs 5.268 af
Reach OPC-3: {new Reach) Avg. Flow Depth=0.77" Max Vel=4.64 fps Inflow=27.03 cfs 12.150 af
n=0.040 L=981.6" S=0.0298 /' Capaciy=155.65cfs Outflow=27.00 cfs 12.147 af

Avg. Flow Depth=0.72" Max Vel=4.03fps Inflow=27.45 cfs 12.375 af
n=0.040 L=161.7" S=0.0223 /' Capacity=170.10cfs Qutflow=27.45 cls 12.374 af

Reach OPC-4: (new Reach)}

Avg. Flow Depth=0.82' Max Vel=4.89fps Inflow=47.09 cfs 19.358 af
n=0.040 L=1008.9' S=0.0278 7 Capacity=224.97 cfs Quiflow=47.01 cfs 19.352 af

Reach OPC-5: (new Reach)

Avg. Flow Depth=0.78' Max Vel=16.75 fps Inflow=151.05 cfs 25.133 af
n=0.040 L=319.4' 5=0.3481' Capacity=796.28 cfs Outflow=150.88 cts 25.132 af

Reach OPC-6: (new Reach)

Avg. Flow Depth=1.71" Max Vel=7.74 fps Inflow=181.05 cfs 26.797 af
n=0.040 L=749.3'" S=0.03057 Capacity=502.93 cfs Oulflow=177.52 cfs 26.792 af

Reach OPC-7: (new Reach)

Avg. Flow Depth=1.37" Max Vel=11,30 fps Inflow=199.43 cfs 28.094 af
n=0.040 L=663.0' S=0.08307 Capacity=828.78 cfs Outflow=198.03 cfs 28.092 af

Reach OPC-8: (new Reach)

071-644_SWM OPC
Prepared by Civil & Environmental Consultants, Inc.

Type Il 24-hr 10-yr Rainfall=4.16"
Printed 10/20/2010

HydroCAD®9.10 s/n 05876 © 2009 HydroCAD Software Solutions LLC Page 3
Summary for Subcatchment CH1: Dainage Area 1
Runoff = 2.81cfs @ 11.95hrs, Volume= 0.122 af, Depth= 2.09"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"
Area (ac) CN__ Description
0.701 79 50-75% Grass cover, Fair, HSG C
0.701 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (I/ft)  (fYsec) " (cfs)
4.1 100 0.1972 0.41 Sheet Flow,
Grass: Short n=0.150 P2=2.91"
Subcatchment CH1: Dainage Area 1
Hydrograph

Type Il 24-hr 10-yr
' Raintall=4.16"
f Area=0.701 ac_
: P 1 folume=0.122 af
. 111 1 ! Runoff Depth=2.09"
P4 1 Flow Length=100'

R ‘ | - Slope=0.1972 "'
i1 Te=4i1min
" CN=79

Flow (cfs)

3 10 12 14 16 18 20 22 24 26 28 3 32 34 35 38 4 42 44 45 43
Time (hours)

c
n
"
-
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Summary for Subcatchment CH2: Dainage Area 2

Runoff = 1.23¢cfs @ 11.91 hrs, Volume= 0.047 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Area {ac) GN  Description
0.272 79 50-75% Grass cover, Fair, HSG C
0.272 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (iVit) (ft/sec) (cfs)
0.5 11 0.5000 0.38 Sheet Flow,
Grass: Short n=0.150 P2=2.91"

Subcatchment CH2: Dainage Area 2

) Hydrograph ]
ST N R Type'||24-hr1o-yr
;. Rainfall=4.16

t e L Runoﬁ Volume..o D4T af
.. 1 ' ! Runoff Depth=2.09"
: . ! ! Flow Length=11'
PL i Slope=0.5000"/
Pl Tc=o.5mm

SRR EE CN=79

Flow {cfs)

0 2 4 6 8 10 12 14,15 m Y20 2 24 ZﬁAzs ao' S 34 36 % 40 2 4 45 46
Time (hours)
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Summary for Subcatchment CH3: Dainage Area 3
Runoff = 555cfs @ 11.94 hrs, Volume= 0.236 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Area (ac) CN  Description

1.355 79 50-75% Grass cover, Fair, HSG C

1.355 100.00% Pervious Area

Tc Length Slope Velocity Capacity Descriplion
min} _ (feet) (ivh)  (fv'sec) (cfs)

3.3 100 0.3500 0.51 Sheet Flow,

Grass: Short n=0.150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasture  Kv= 7.0 fps

0.2 59 0.3500 4.14

3.5 159 Total

Subcatchment CH3: Dainage Area 3
Hydrograph

?ﬁrype? I 24-hr 10-yr |
: Flalnfall 4. 16"
{ Runotf Area=1 .355 ac .

Runoff Volume=0. 235 af

g |l ‘Runoff Depth=2.09" |
Flow Length=159"
__ Slope=0.3500."7".

BEER Tc=3.5 min
o ,,CN_79

0 2z 4 6 & 10 12 14 16 18 20 22 26 26 2B 30 92 34 36 3B 40 42 44 45 48
Time (hours)
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. Summary for Subcatchment CH4: Dainage Area 4
Runoff = 5.01cts @ 11.97 hrs, Volume= 0.228 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt=0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Area(ac) CN Description

1306 79 50-75% Grass cover, Fair, HSGC

1.306 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ {feet)  (ft/ft) (f/sec) (cfs)

4.2 100 0.1840 0.39 Sheet Flow,

Grass: Short n=0.150 P2=291"
Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

1.1 268 0.3610 4.21

5.3 368 Total

Subcatchment CH4: Dainage Area 4

Hydrograph

ype Il 24-hr 10-yr
Rainfall24.16"

Flow {(efs)

"2 4 5 8 10 12 14 156 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment CH5: Dainage Area 5

Runoff = 1933 cfs @ 11.97 hrs, Volume= 0.889 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-48.00 hrs, dt=0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Area(ac) CN Description
5.093 79 50-75% Grass cover, Fa«r HSGC
5.093 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftft) (ft/sec) (cls)

45 100 0.1590 0.37 Sheet Flow,
Grass: Short n=0.150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

1.1 259 0.3100 3.90

5.6 359 Total

Subcatchment CHS: Dainage Area 5
Hydragraph

Flow (cfs)

0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3B 40 42 44 46 48
Time (hours)
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Summary for Subcatchment CH6: Dainage Area 6

Runoff = 109.32cfs @ 12.01 hrs, Volume= 5.782 af, Depth= 2.09"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, di= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Area (ac) CN  Description
33.130 79 50-75% Grass cover, Fair, HSG C
33.130 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet)  (f¥ft)  (f¥sec) _(cfs)

7.7 100 0.0410 0.22 Sheet Flow,
Grass: Short n=0.150 P2=2.91"
Shallow Concentrated Flow,

1.7 404 0.3280 4.01
Short Grass Pasture Kv= 7.0 fps

9.4 504 Total

Subcatchment CH6: Dainage Area 6
Hydrogmph

l a Hunuﬂl

Flow (cfs)

O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 46 45 4B
Time (hours)
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Summary for Subcatchment CH7: Dainage Area 7
Runoft = 35.68¢cfs @ 11.97 hrs, Volume= 1.665 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Area {ac) CN  Description

9540 79 50-75% Grass cover, Fair, HSG C

9.540 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _(feet) (W) (ft/sec) (cfs)

4.2 100 0.1850 0.39 Sheet Flow,

Grass: Short n=0.150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

1.8 474 0.4120 4.49

6.0 574 Total

Subcatchment CH7: Dainage Area 7

Hydrograph
7

G 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 IB 40 42 44 46 48
Time {hours)

.pe ll 24-hr O-yr
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Summary for Subcatchment CH8: Dainage Area 8

Runoff = 27.99cls @ 11.97 hrs, Volume= 1.302 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-48,00 hrs, dt= 0.01 hrs
Type il 24-hr 10-yr Rainfall=4.16"

Areafac) CN_Description
7460 79 50-75% Grass cover, Fair, HSGC
7.460 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ftMt) (IVsec) (cfs)

071-644_SWM OPC Type Il 24-hr 10-yr Rainfall=4.16"

Prepared by Civil & Environmental Consultants, Inc. Printed 10/20/2010
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39 100 0.2300 - 0.43 Sheet Flow,
Grass: Short n=0.150 P2=291"
20 552 0.4250 4.56 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

59 652 Total

Subcatchment CHB: Dainage Area 8
Hydrograph

[ Runm.
Type {1 24-hr10-yr--
Ramfall-4 16"

Flaw (cfs)

0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

Summary for Reach OPC-1: (new Reach) .

Inflow Area = 12,101 ac, 0.00% Impervious, Inflow Depth> 1.91" for 10-yr event
Inflow = 592 ¢fs@ 12.30 hrs, Volume= 1.928 af
Qutflow = 589 cfs@ 12.37 hrs, Volume= 1,927 af, Atten= 1%, Lag=4.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.05 fps, Min. Travel Time= 4.7 min
Avg. Velocily = 0.99 Ips, Avg. Travel Time= 14.5 min

Peak Storage= 1,662 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 117.22 cfs

4.00' x 2.00° deep channel, n= 0.040

Side Slope Z-value=2.0"7 Top Width=12.00'
Length= 862.3' Slope= 0.0293 '/

Inlet Invert= 904.96', Outlet invert= 879.68"

Reach OPC-1: (new Reach)
Hydrograph

Flow (cfs)

8 10 12 14 18 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Reach OPC-2: (new Reach)

Inflow Area = 33.664 ac, 0.00% Impervious, Inflow Depth > 1.88" for 10-yr event
Inflow = 12.23cfs @ 12.43 hrs, Volume= 5.270 af
Qutflow = 12.22cfs @ 12.47 hrs, Volume= 5.268 af, Alten= 0%, Lag= 2.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, di=0.01 hrs
Max. Velocity= 3.77 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 1.44 fps, Avg, Travel Time= 8.3 min

Peak Storage= 2,332 cf @ 12.47 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth=2.00', Capacity at Bank-Full= 113.29 ¢fs

4.00" x 2.00' deep channel, n=0.040

Side Slope Z-value= 2.0/ Top Width= 12.00'
Length= 718.6" Slope=0.0274 "/

Inlet Invert= 879.68', Outlet Invert= 860.00'

Reach OPC-2: {(new Reach)
Hydrograph

Flow (cfs)

0 8 10 12 14 16 18 20 22 24 26 2B 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Reach OPC-3: (new Reach)

Inflow Area = 76.866 ac, 0.00% Impervious, Inflow Depth > 1.90" for 10-yr event
Inflow = 27.03¢cfs @ 12.44 hrs, Volume= 12.150 af
Qutflow = 27.00cfs @ 1249 hrs, Volume= 12,147 af, Atten= 0%, Lag= 2.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt=0.01 hrs
Max. Velocity= 4.64 fps, Min. Travel Time= 3.5 min
Avg. Velocity = 1.71 fps, Avg. Travel Time= 9.6 min

Peak Storage=5,714 cf @ 12.49 hrs
Average Depth a: Peak Storage= 0.77'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 155.65 cfs

6.00" x 2.00' deep channel, n=0.040

Side Slope Z-value= 2.0/ Top Width= 14.00"
Length=981.6' Slope=0.0298 '/

inlet Invert= 860.00', Cutlet Invert= 830.79"

Reach OPC-3: (new Reach)
Hydrograph

@ Inflow
8 Outfiow

Flow (cfs)

Y

10 12 14 16 18 20 22 24 26 28 A0 32 34 36 98 4D 42 44 46 48
Time .(hours)
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Summary for Reach OPC-4: (new Reach)

Inflow Area = 78.172ac, 0.00% Impervious, Inflow Depth> 1.90" for 10-yrevent
inflow = 2745cfs @ 1246 hrs, Volume= 12.375 af
Qutflow = 27.45cts @ 1247 hrs, Volume= 12.374 af, Atten=0%, Lag= 0.5 min

Routing by Dyn-Stor-ind meihod. Tirme Span= 0.00-48.00 hrs, di= 0.01 hrs
Max. Velocity= 4.03 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.45 fps, Avg. Travel Time= 1.9 min

Peak Storage= 1,102 cf @ 12.47 hrs
Average Depth at Peak Storage= 0.72"
Bank-Full Depth=2.00", Capacity at Bank-Full=170.10 cfs

8.00' x 2.00' deep channel, n=0.040

Side Slope Z-value= 2.0"/' Top Width= 16.00'
Length= 161.7' Slope=0.0229 '/

Inlet Invert= 830.79, Outlet Invert= 827.09'

Reach OPC-4: (new Reach)
Hydrograph

0 12 14 15 16 20 22 24 26
. Time (hours)
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Summary for Reach OPC-5: (new Reach)

Inflow Area = 121.045ac, 0.00% Impervious, Inflow Depth> 1.92" for 10-yr event
Inflow = 4709 cfs @ 12.37 hrs, Volume= 19.358 af
Qutflow = 47,01 cfs @ 12.42 hrs, Volume= 19.352 af, Atten=0%, Lag=2.6 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.89 fps, Min. Travel Time= 3.4 min
Avg. Velocity = 1.69 ps, Avg. Travel Time= 9.9 min

Peak Storage= 9,697 ¢f @ 12.42 hrs
Average Depth at Peak Storage= 0.82'
Bark-Fult Depth= 2.00', Capacity at Bank-Full= 224.97 cfs

10.00' x 2.00" deep channel, n=0.040

Side Slope Z-value=2.0 7 Top Width= 18.00"
Length=1,008.9' Slope= 0.0278 /'

Inlet Invert= 827.09', Outlet Invert= 799.06'

Reach OPC-5: (new Reach)
Hydrograph

T
I i
T el -l il et et B hflow
i [ Outflow
50-]
&5
401"
3
s
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L
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5
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Time (hours)
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Summary for Reach OPC-6: (new Reach)

Inflow Area=  154.175ac, 0.00% Impervious, Inflow Depth > 1.96" for 10-yr event
Inflow = 151.05cfs @ 12,02 hrs, Volume= 25.133 af
Outflow =  150.88cfs @ - 12.02 hrs, Volume= 25.132 af, Atten=0%, Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 16.75 fps, Min. Travel Time= 0.3 min
Avg. Velacity = 4.06 fps, Avg. Travel Time= 1.3 min

Peak Storage= 2,877 ¢f @ 12.02 hrs
Average Depth at Peak Storage= 0.78'
Bank-Full Depth=2.00', Capacity at Bank-Full= 796.28 cfs

10.00' x 2.00' deep channel, n=0.040

Side Slope Z-value= 2.0/ Top Width= 18.00'
Length= 319.4' Slope= 0.3481 "/

Inlet Invert= 799.06", Outlet Invert= 687.89'

Reach OPC-6: (new Reach)
Hydrograph

Flow {cfs)

"B 10 12 14 16 18 20 22 24 26 26 30 32 34 36 3B 40 42 44 46 48
Time (hours)
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Summary for Reach OPC-7: (new Reach)

Inflow Area=  163.715ac, 0.00% Impervious, inflow Depth > 1.96" for 10-yr event
Inflow = 181.05¢cfs @ 12.01hrs, Volume= 26,797 af
Outflow =  177.52cfs @ 12.03 hrs, Volume= 26.792 af, Atten= 2%, Lag= 1.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, di= 0.01 hrs
Max. Velocity= 7.74 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 1.91 fps, Avg. Travel Time= 6.5 min

Peak Storage= 17,195 cf @ 12.03 hrs
Average Depth at Peak Storage= 1.71'
Bank-Full Depth= 3.00', Capacity at Bank-Full= 502.93 cfs

10.00° x 3.00' deep channel, n= 0.040

Side Slope Z-value= 2.0/ Top Width= 22.00'
Length=748.3' Slope= 0.0305 "7

Inlet Invert= 687.89", Outlet Invert= 665.00"

Reach OPC-7: (new Reach)
Hydrograph

18 20 22 24 25 28 0 92 34 36 IB 40 42 44 46 4B
Time (hours}
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Summary for Reach OPC-3: (new Reach)

Inflow Area=  171.175ac, 0.00% Impervious, Inflow Depth > 1.87" for 10-yrevent
Inflow = 199.43cfs @ 12.02 hrs, Volume= 28.094 af
QOutflow =  198.03cfs @ 12.03 hrs, Volume= 28.092 af, Atten= 1%, Lag= 0.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 11.30 fps, Min, Travel Time= 1.0 min
Avg. Velocity = 2,67 fps, Avg. Travel Time= 4.1 min

Peak Storage= 11,619 cf @ 12.03 hrs
Average Depth at Peak Storage= 1.37"
Bank-Full Depth= 3.00", Capacity at Bank-Full=828.78 cfs

10.00' x 3.00" deep channel, n= 0.040

Side Slope Z-value= 2.0"/ Top Width= 22.00'
Length= 663.0' Slope=0.0830 '

Inlet Invert= 665.00', Outlet Invert= 610.00"

Reach OPC-8: (new Reach)
Hydrograph

D 2 4 B B 10 12 14 16 18 20 22 24 26 23 30 2 34 36 38 40 42 44 46 4B
Time (hours) P
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runeff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment CH1: Dainage Area 1 Runoff Area=0.701 ac 0.00% Impervious Runoff Deplh=2.78"
Flow Length=100" Slope=0.1972"/" Tc=4.1 min CN=79 Runoff=3.69cfs 0.162 af

Subcatchment CH2: Dainage Area 2 Runoff Area=0.272 ac  0.00% Impervious Runoff Depth=2.78"
Flow Length=11" Slope=0.5000"" Tc=0.5 min CN=79 Runoff=1.61cfs 0.063 af

Subcatchment CH3: Dainage Area 3 Runoff Area=1.355ac 0.00% Impervious Runoff Depth=2.78"
Flow Length=159' Slope=0.3500"/" Tc=3.5 min CN=79 Runoff=7.29¢fs 0.313 af

Subcatchment CH4: Dainage Area 4 Runoff Area=1.308 ac  0.00% Impervious Runoff Depth=2.78"
Flow Length=368' Tc=5.3 min CN=79 Runoff=6.59cfs 0.302 al
Runoff Area=5.093 ac  0.00% Impervious Runoff Depth=2.78"
Flow Length=359" Tc=5.6 min CN=7% Runoff=25.42¢fs 1.178 af

Subcatchment CHS: Dainage Area 5

Subcatchment CHE: Dainage Area 6 Runoff Area=33.130 ac  0.00% Impervious Runoff Depih=2.78"
Flow Length=504" Tc=9.4 min CN=79 Runoff=144.25cfs 7.664 al
Runoff Area=9.540 ac  0.00% Impervious Runoff Depth=2.78"

Flow Length=574" Tc=6.0 min CN=79 Runoff=46.94 cfs 2.207 af

Subcatchment CH7: Dainage Area 7

Subcatchment CHE: Dainage Area 8 Runoff Area=7.460 ac  0.00% Impérvlous Runoff Depth=2.78"
Flow Length=652' Tc=5.9 min CN=79 Runoff=36.83cfs 1.726 al
Avg. Flow Depth=0.49" Max Vel=3.401ps Inflow=8.22 cfs 2.593 af
n=0.040 L=862.3" 5=0.0293 " Capacity=117.22cfs Outflow=8.20cfs 2.592 af

Reach OPC-1: {(new Reach)

Avg. Flow Depth=0,78" Max Vel=4.26 fps Inflow=18.41cfs 7.116 af
n=0.040 L=718.6' S=0.0274'7 Capacity=113.29 cfs Outflow=18.39cfs 7.115af

Reach OPG-2: {new Reach)

Reach OPC-3: (new Reach) Avg. Flow D2pth=0.92' Max Vel=5.10 fps Inflow=36.58 cfs 16.370 af

n=0.040 1.=981.6" S=0.0298 '/ Capacity=155.65cfs Outflow=36.55 cfs 16.366 af
Reach OPC~4: (new Reach) Avg. Flow Depth=0.86' Max Vel=4.45fps Inflow=37.18 cfs 16.668 af
n=0.040 L=161.7" S=0.0229/ Capacity=170.10cfs OQutillow=37.18 cfs 16.667 af
Reach OPC-5: (new Reach) Avg. Flow Depth=1.02' Max Vel=5.52 fps Inflow=70.23 cfs 26.033 af
n=0.040 L=1,008.9° S=0.0278°/ Capacity=224.97 cfs OQutllow=67.64 cfs 26.026 af

Reach OPC-6: (new Reach) Avg. Flow Depth=0.94' Max Vel=18.69 fps Inflow=209,21 cfs 33.690 af
X ’ n=0.040 L=319.4' S=0.3481" Capacity=796.28 cts Outflow=209,03 cts 33.689 a

Reach OPC-7: (new Reach) Avg. Flow Depth=2.04' Max Vel=8.52 fps Inflow=248.96 cis 35.896 af

n=0.040 L=749.3' 5=0.0305'7 Capacity=502.93 cfs Outflow=244.91 cfs 35.891 af
Reach OPC-8: (new Reach) Avg. Flow Depth=1,64' Max Vel=12.48 fps Inflow=274.23 cfs 37.616 a
n=0.040 1=663.0" 5=0.0830"/ Capacily=828.78 cfs Oulflow=272.63 cfs 37.614 af

071-644_SWM OPC
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Summary for Subcatchment CH1: Dainage Area 1
Runoft = 3.69cfs @ 11.95 hrs, Volume= 0.162 af, Depth= 278"

Runoft by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=4.97"

Area (ac) CN  Description

0.701 79 50-75% Grass cover, Fair, HSG C

0.701 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet}  (f/f} (it/sec) (cfs)

4.1 100 0.1972 0.41 Sheet Flow,
- Grass: Short n=0.150 P2=291"

Subcatchment CH1: Dainage Area 1
Hydrograph

i
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Type Il 24-hr 25-yr
i ! Rainfall=4.97"
" Runoff Area=0.701 ac

Runoff Volume=0.162 af

Runoff Depth=2.78"_

Flow Length=100"

" Slopeso.1972'f

Flow (cfs)

Time (hours)
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Summary for Subcatchment CH2: Dainage Area 2

Runoff = 161cls@ 11.91 hrs, Volume= 0.063 af, Depth= 2.78"

Rurnoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, di=0.01 hrs
Type Il 24-hr 25-yr Rainfall=4.97"

Area(ac) CN _ Description
0272 79 50-75% Grass cover, Fair, HSG C
0.272 100.00% Pervious Area

Tc Length Slope Velocity Capacily Description
{min)  (feef) (i) (f/sec) (cfs)

05 11 0.5000 0.38 Sheet Flow,
Grass: Short n=0.150 P2=2.91"

Subcatchment CH2: Dainage Area 2
Hydragraph

1 Runoff

B RN Type 1l 24-hr 25-yr
I Ramfall-4 7"
P Runoff,Arqa:O.Z?Z ac
 Runoff Violume=0.063 af
Runoff Depth=2. 78"
! ! Flow Length--11
.| Slope=0.5000 "'
L0 i Te=05min

Ry oN:To

Flow (cfs)

0 2 4 6 B 10 12 14 16 16 20 22 24 26 28 30 32 34 3B 38 40 42 44 46 48
Time (hours) E
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Summary for Subcatchment CH3: Dainage Area 3

Runoff B 729¢fs@ 11.94 hrs, Volume= 0.313 af, Depth= 2.78"

Runcff by SCS TR-20 method, UH=SCS, Time Span= 0,00-48.00 hrs, dt= 0.01 hrs
Type It 24-hr 25-yr Rainfall=4.97"

Area (ac) CN Déscription

1,355 79 50-75% Grass cover, Fair, HSG C

1.355 100.00% Pervious Area

Tc Length . Slope Velocity Capactty Description
(min) (feet) (fvft) (fi/sec) (cls)

3.3 100 0.3500 0.51 Sheet Flow,

Grass: Short n=0.150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

0.2 59 0.3500 4,14

3.5 159 Total

Subcatchment CH3: Dainage Area 3
Hydrograph

Flow (cfs)

O 2 4 6 8 1D 12 14 16 18 20 22 24 26 28 30 32 34 35 38 40 42 44 4B 4B
Time [hours)

] Rumﬁl
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Summary for Subcatchment CH4: Dainage Area 4
Runeff = 6.59cfs @ 11.96 hrs, Volume= 0.302 af, Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, di= 0,01 hrs
Type Il 24-hr 25-yr Rainfall=4.97"

Area (ac) CN Description

1.306 79 50-75% Grass cover, Fair, HSG C

1.306 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (i} (f'sec) (cfs)

4.2 100 0.1840 0.39 Sheet Flow,

Grass: Short n=0.150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps

1.1 268 0.3510 4.21

5.3 368 Total

Subcatchment CH4: Dainage Area 4

Hydregraph

64 !

Ramfall -4. 97"

Flow (cts)

--Flow: Length—368'
5.3 ¢

’ T Ty T T T T Ty T 1T T S LR E L a L SR s e g
0 2 4 6 B8 30 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

: ,Tiype i1 24-hr 25-yr

E Rundff Dépth—z 78"
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Summary for Subcatchment CH5: Dainage Area 5

Runoft = 2542cts @ 11.97 hrs, Volume= 1.178 af, Depth= 2.78"

_ Ruroff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Type Il 24-hr 25-yr Rainfall=4.97"

Area(ac) CN _Description
5003 79 50-75% Grass cover, Fair, HSGC
5.093 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (fV/sec) (cfs)
45 100 0.1590 0.37 Sheet Flow,
Grass: Short n=0.150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

1.1 259 0.3100 3.90

56 359 Total

Subcatchment CH5: Dainage Area 5

Hydrogra[)h
i A i - Type 1l 24-hr 25-yr-
24 . : Rainfall_4 97"
34 - . Bt .

£ ) : epth_Z 78"

i ] ength=359"
10 : TC-.5 6 mm
!s~

0 2 4 6 8 10 12 14 115 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45 48
Time (hours)
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Summary for Subcatchment CH6: Dainage Area 6

Runoff = 14425cfs@ 12.01 hrs, Volume= ' 7.664 af, Depth= 2.78"

Runoff by SGS TR-20 method, UH=SGS, Time Span= 0.00-48,00 hrs, dt=0.01 hrs
Type |l 24-hr 25-yr Rainfall=4.97"

Area (ac) CN  Description
33.130 79 50-75% Grass cover, Fair, HSG C
33.130 100.00% Pervious Area

Tc Llength Slope Velocity Gapacity Description
(min) _ (feet)  (ft/it) (ft/sec) (cfs)

7.7 100 0.0410 0.22 Sheet Flow,

Grass: Short n=0.150 P2=291"
- Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

1.7 404 0.3280 4.01

9.4 504 Total

Subcatchment CH6: Dainage Area 6
Hydrograph

Flow (cfs)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 3‘0 32 34 36 3B 40 42 44 46 4B
Yime (hours)
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Summary for Subcatchment CH7: Dainage Area 7
Runoff = 46.94cfs @ 11.97 hrs, Volume= 2,207 af, Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, di= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=4.97"

Area (ac) CN__ Description

9.540 79 50-75% Grass cover, Fair, HSG C

9.540 100.00% Pervicus Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fvf)  (f'sec) (cls)

4.2 100 0.1850 0.39 Sheet Flow,

Grass: Short n=0.150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps

1.8 474 0.4120 4.49

6.0 574 Total

Subcatchment CH7: Dainage Area 7
Hydrograph

T pe ! 1 24-hr 25-yr
- Rainfall=4.97"
F{unoﬂ Area 9 540 ac
,Runoﬂ Volume=2. 207 af..
Runoff Depth_2.7 "U

2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4B
Time (hours)




071-644_SWM OPC Type Il 24-hr 25-yr Raintall=4.97" 071-644_SWM OPC Type Il 24-hr 25-yr Rainfali=4.97"

Prepared by Civil & Environmental Consultants, Inc. Printed 10/20/2010 Prepared by Civil & Environmental Consultants, Inc. Printed 10/20/2010
HydroCAD®9.10 s/n 05876 © 2009 HydroCAD Software Solutions LLC Page 27 HydroCAD® 8.10 s/n 05876 © 2009 HydroCAD Software Solutions LLC ) Page 28
* Summary for Subcatchment CH8: Dainage Area 8 : Summary for Reach OPC-~1: (new Reach)
Runoff = 36.83cfs @ 11.97 hrs, Yolume= 1.726 af, Depth= 2.78" Inflow Area = 12.101 ac, 0.00% Impervious, Inflow Depth > 257" for 25-yr event
Inflow = B.22¢fs @ 12.26 hrs, Volume= 2.593 af
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, di= 0.01 hrs Qutflow = B.20cfs @ 12.32 hrs, Volume= 2.592 af, Atten= 0%, Lag= 3.6 min

Type Il 24-hr 25-yr Rainfall=4.97"
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, di= 0.01 hrs

Area (ac) CN__ Description Max. Velocity= 3.40 fps, Min. Travel Time= 4.2 min
7.460 79  50-75% Grass cover, Fair, HSG C Avg. Velocity = 1.06 fps, Avg. Travel Time= 13.6 min
. 100.00% i - .
7480 % Ponpitus At Peak Storage=2,079 cf @ 12.32 hrs
Tc Length Sl Velocity Capacity Description Average Depth at Peak Storage= 0.49'
[min(; ?fnegen ({?ﬁg (?Uzgc‘)( D(is); ° Bank-Full Deplt_l: 2.00°, Capacity at Bank-Full=117.22 cfs
3.9 100 0.2300 0.43 Sheet Flow,

400 x 2,00 deep channel, n=0.040

Side Slope Z-value= 2.0/ Top Width= 12.00'
Length=862.3' Slope=0.0293

Iniet Invert= 904.96', Outlet Invert= 879.68"

) Grass: Short n=0.150 P2=2.91"
2.0 552 0.4250 4.56 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

5.9 652 Total

Subcatchment CH8: Dainage Area 8
Hydrograph

Reach OPC-1: (new Reach)

Hydrograph
T
H R
: I flow
of ‘853 T Outiow
8:20 ¢ls
8
7
5“ =
4 é o
2le ol |
0 2 4 B 8 10 12 14 {6 18 20 22 24 26 28 30 32 34 36 3B 40 42 44 46 48 3-
Time (hours) E
2l
It

20 2 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Reach OPC-2: (new Reach)

inflow Area = 33.664 ac, 0.00% Impervious, Inflow Depth > 254" for 25-yrevent
Inflow = 18.41¢cfs @ 12.37 hrs, Volume= 7116 af
Qutflow = IB.SBvcfs @ 12.41 hrs, Volume= 7.115af, Atten=0%, Lag=2.2 min

Routing by Dyn-Stor-Ind methoed, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.26 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 1,53 fps, Avg. Travel Time= 7.8 min

Peak Storage= 3,101 cf @ 12.41 hrs
Average Depth at Peak Storage= 0.78'
Bank-Full Depth=2.00', Capacity at Bank-Full= 113.29 cfs

400" x 2.00' deep channel, n=0.040

Side Slope Z-value= 2.0/ Top Width= 12.00'
Length=718.6" Slope=0.0274"

Inlet Invert= 879.68, Outlet Invert= 860.00'

Reach OPC-2: (new Reach)

Hydrograph

T

Time (hours)

5 8 10 12 14 16 18 20 22 24 26 28 30 32 34 35 38

‘42 44 45 48
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Summary for Reach OPC-3: (new Reach)

Inflow Area = 76,866 ac, 0.00% Impervious, Inflow Depth> 2.56" for 25-yrevent
Inflow = 36.58 ¢fs@ 12.40 hrs, Volume= 16,370 at
Quiflow = 36.55 cfs @ 12.44 hrs, Volume= 16.366 af, Atten=0%, Lag= 2.6 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.10 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 1.83 fps, Avg. Travel Time= 9.0 min

Peak Storage= 7,034 c¢f @ 12.44 hrs ~
Average Depth at Peak Storage= 0.92'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 155.65 cfs

6.00" x 200" deep channel, n= 0.040

Side Slope Z-value=2.0 7 Top Width=14.00
Length=981.6' Slope=0.0298 /"

Inlet Invert=860.00", Ouilet Inveri= 830.79'

Reach OPC-3: (new Reach)
Hydrograph

18 20 22 24 26 23 30 32 34 96 3B 40 42 44 46 48
Time (haurs)
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Summary for Reach OPC~4: (new Reach)

Inflow Area = 78.172ac, 0.00% Impervious, Inflow Depth > 256" for 25-yrevent
Inflow = 37.18cfs @ 1241 hrs, Volume= 16.668 af )
Outflow = 37.18cfs @ 1242 hrs, Volume= 16.667 af, Atten= 0%, Lag= 0.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.45 fps, Min, Travel Time= 0.6 min
Avg. Velocity = 1.56 fps, Avg. Travel Time= 1.7 min

Peak Storage= 1,350 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.85
Bank-Full Depth= 2.00", Capacity at Bank-Full= 170.10 cfs

8.00' x 2.00" deep channel, n=0.040

Side Slope Z-value= 2.0/ Top Width= 16.00"
Length=161.7" Slope=0.0229 /'

Inlet Invert= 830.79', Cutlet Invert= 827.09'

Reach OPC-4: (new Reach)
Hydrograph

B hillow
1 Outflow

"8 1D 12 14 16 18 20 22 24 25 28 30 32 34 35 38 40 42 44 45
Time (hours)
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. Summary for Reach OPC-5: (new Reach)

inflow Area=  121.045 ac, .0.00% Impervious, inflow Depth > 258" for 25-yr event
Inflow = 7023 cfs@ 12.01 hrs, Volume= 26,033 af
Outflow . = 6784 cfs@ 12.34 hrs, Volume= 26.026 af, Atlen= 4%, Lag=20.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5,52 fps, Min. Travel Time= 3.0 min
Avg. Velocity = 1.81 fps, Avg. Travel Time= 9.3 min

Peak Storage= 12,361 cf @ 12.34 hrs
Average Depth at Peak Storage= 1.02'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 224.97 cfs

10.00' x 2.00" deep channel, n=0.040

Side Slope Z-value=2.0 7 Top Width= 18.00'
Length=1,0089" Slope=0.0278 7

Inlet Invert= 827.09', Outlet Invert= 799.06'

Reach OPC-5: (new Reach)
Hydrograph

Flow {cfs)

12 14 16 18 20 22 24 2 28 30 32 34 36 38 4D 42 44 46 48
me (hours) -
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Summary for Reach OPC-6: (new Reach)

Inflow Area=  154.175ac, 0.00% Impervious, Inflow Depth> 2.62" for 25-yr event
Inflow = 209.21 cfs @ 12.02 hrs, Volume= 33.690 af
Qutfflow =  209.03cfs@ 12.02 hrs, Volume= 33.689 af, Atten=0%, Lag=0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, di= 0.01 hrs
Max. Velocity= 18.69 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 4.38 fps, Avg. Travel Time= 1.2 min

Peak Storage= 3,573 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.94'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 796.28 cfs

10.00' x 2.00' deep channel, n=0.040

Side Slope Z-value=2.0 " Top Width= 18.00"
Length= 319.4' Slope= 0.3481 /'

Inlet Invert= 799.06', Outlet Invert= 687.89'

071-644_SWM OPC Type Il 24-hr 25-yr Rainfali=4.97"
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Summary for Reach OPC-7: (new Reach)

Inflow Area=  163.715 ac, 0.00% Impervious, Inflow Depth> 2.63" for 25-yr event
Inflow = 248.96cfs @ 12.01 hrs, Volume= 35.896 af
Outflow = 24491 c¢fs @ 12.03 brs, Volume= 35.891 af, Atten= 2%, Lag= 1.0 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.52 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 2.06 fps, Avg. Travel Time= 6.1 min

Peak Storage= 21,541 cf @ 12.03 hrs
Average Depth.at Peak Storage= 2.04
Bank-Full Depth= 3.00", Capacity at Bank-Full= 502,93 cfs

10.00' x 3.00' deep channel, n=0.040

Side Slope Z-value=2.0"7 Top Width=22.00'
Length=749.3' Slope=0.0305 7

Inlet Invert= 687.89', Outlet invert= 665.00'

Reach OPC-6: (new Reach)
Hydrograph

Flow {cfs)

Time (hours)

Reach OPC-7: (new Reach)
Hydrograph

B Inllow
{ Outflowr

Flow (cfs)

iD 12 14 16 18 20 22 24
Time (hours)
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Sufnmary for Reach OPC-8: (new Reach)

Inflow Area=  171.175ac, 0.00% Impervious, Inflow Depth > 2.64" for 25-yrevent
Inflow = 274.23cfs @ 1202 hrs, Volume= 37.616 af
Qutflow =  272.63cfs @ 12.03 hrs, Volume= 37.614 af, Atten= 1%, Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt=0.01 hrs
Max. Velocity=12.48 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.88 fps, Avg. Travel Time= 3.8 min

Peak Storage= 14,487 ¢f @ 12.03 hrs
Average Depth at Peak Storage= 1.64'
Bank-Full Depth=3.00', Capacity at Bank-Full=828.78 cfs

10.00' x 3.00' deep channel, n= 0.040

Side Slope Z-value= 2.0/ Top Width= 22.00'
Length=663.0' Slope=0.0830 /

Inlet invert= 665.00°, Outlet Invert= 610.00"

Reach OPC-8: (new Reach)
Hydrograph

8 10 12 14 16 18 20 22 24 26 2B 30 32 34 35 38 40 42 44 46 48
Time (hours)
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Time span=0.00-48.00 hrs, dt=0,01 hrs, 4801 points Summary for Subcatchment CH1: Dainage Area 1
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind methed - Pond routing by Dyn-Stor-Ind method Runoff = 525¢fs @ 11.95 hrs, Volume= 0.234 af, Depth= 4.01"
Subcatchment CH1: Dainage Area 1 Runoff Area=0.701 ac 0.00% Impervious Runoff Depth=4.01" -~ L ; - . _
Flow Length=100' Slope=0.1972 7 Tc=4.1 min CN=79 Runofi=5.25 cfs 0.234 af ?;;:ﬁ gﬁ?%&f&;ﬁ}gﬁég;’%s’ Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Subcatchment CH2: Dainage Area 2 Runoff Area=0.272 ac  0.00% Impervious Runoff Depth=4.01" e
Flow Length=11" Slope=0.5000 /' Te=0.5 min CN=79 Runoff=2.29 cfs 0.091 af Arez (;‘;1) 07'; Eéicg.',ftg:‘ass ey e
Subcatchment CH3: Dainage Area 3 Runolf Area=1.355 ac 0.00% Impervious Runolf Depth=4.01" 0.701 100.00% Pervious Area

Flow Length=159" Slope=0.3500/ Tc=35 min CN=79 Runoff=10.36 cfs 0.453 af i . .
Tc Length Slope Velocity Capacity Description

Subcatchment CH4: Dainage Area 4 Runoff Area=1.306 ac 0.00% Impervious Runolf Depth=4.01" (min) (feet) (W) (ftsec) (cfs)
Flow Length=368' Tc=5.3min CN=79 Ruroff=9.38 cfs 0.437 af 4.1 100 0.1972 0.41 * Sheet Flow,
Grass: Short n=0.150 P2=2.91"
Subcatchment CH5: Dainage Area 5 Runoff Area=5.093 ac  0.00% Impervious Runoff Depth=4.01"
Flow Length=359' Tc=5.6 min CN=79 Runcff=36.19 ¢fs 1.703 af Subcatchment CH1: Dainage Area 1
Subcatchment CH6: Dainage Area 6 Runoff Area=33.130 ac 0.00% Impervious Runoff Depth=4.01" . . i Hydrograph
Flow Length=504' Tc=9.4 min CN=79 Runoff=206.17 cfs 11.076 af . : oL oE A T
Subcatchment CH7: Dainage Area 7 Runoff Area=3.540 ac  0.00% Impervious Runoff Depth=4.01" i, P -, W ; :._f 8
Flow Length=574' Tc=6.0 min CN=79 Runcff=66.87 cfs 3.189 af & Type “ 24 hr100 yf
: i ¢ ' Rainfall=6.37"
Subcatchment CH8: Dainage Area 8 Runoff Area=7.460 ac 0.00% Impervious Runoff Depth=4.01" ) in . Aroaa TO4-ar
Fiow Lengin-652' Tc-59 min CN=79 Runcft=52.45 cfs 2.494 af “ L Fﬁunoﬁ Area=0.701-ac
] . Runoff Volume=0.234 af
Reach OPC-1: (new Reach) Avg, Flow Depth=0,75' Max Vel=4.34 fps Inflow=18.39 cfs 3.809 af 0 O =N - aaqn. |
n-0.040 L-862.3' S=0.02937 Gapacity=117.22 cfs Oulflow=18.04 cfs 3.808 af g { ;Hynoﬂ: D,EP;thf4eﬁ1f
g ; : Flow Length=100'
Reach OPC-2: {(new Reach) Avg. Flow Depth=1.23' Max Vel=5.45 fps Inflow=43.49 cfs 10.493 af B Sl : =0.1972."
N=0.040 L=718.6 S-0.0274'/ Capacity=113.20¢fs Outflow=43.25cfs 10.491 af 21 ope=i.19/7<
’ : Te=4:1 mih
Reach OPC-3: (new Reach) Avg: Flow Depth=1,78' Max Vel=7.31 fps Inflow=126.88 cfs 24.084 af ; CN 79
n=0.040 L=981.6' S=0.0298 7 Capacity=155.65cfs Oulflow=124.44 cfs 24.080 af N =03~
Reach OPC-4: (new Reach) Avg. Flow Depth=1.83' Max VeE=6.f6 fps Infiow=144.17 cfs 25.220 af ‘

n=0.040 L=161.7" $=0.0229"" Capacity=170.10 cfs Outflow=144.12cfs 26.219 af

0 12 14 16 18 20 22 24 26 23 30 92 34 36 3B 40 42
Reach OPC-5: (new Reach) Avg. Flow Depth=1.82° Max Vel=7.63 fps Inflow=191.34 cfs 38.223 af Time (hours)
n=0.040 L=1,008.9° S=0.0278 /" Capacity=224.97 cfs Qulflow=189.10cfs 38.216 af

Reach OPC-6: (new Reach) Avg. Flow Depth=1.19' Max Vel=21.35fps Inflow=314.61cfs 49.292 af
n=0.040 L=319.4' S=0.3481"" Capacity=796.28 cfs Qutilow=314.41cfs 49.291 af

Reach OPC-7: (new Reach) Avg. Flow Depth=254' Max Vel=9.58 fps Inflow=37154 cfs 52.480 af
n=0.040 L=749.3' S=0.0305'" Capacity=502.93 cfs Qutflow=367.02cfs 52.475 af

Reach OPC-8: (new Reach) Avg. Flow Depth=2.05" Max Vel=14.08 fps Inflow=409.65 cfs 54.969 af
n=0.040 L=663.0" S=0.0830 " Capaciy=828.78 cfs Outflow=407.84 cfs 54.966 af
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Summary for Subcatchment CH2: Dainage Area 2 Summary for Subcatchment CH3: Dainage Area 3

Runoff = 229 cfs @ 11.91 hrs, Volume= 0.091 af, Depth= 4.01" Runoff = 10.36cfs @ 11.94 hrs, Volume= 0.453 af, Depth= 4.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs Ruroff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr Rainfall=6.37" Type Il 24-hr 100-yr Rainfall=6.37" )
Area (ac) CN_ Description Area (ac) CN _ Description
0.272 79 50-75% Grass cover, Fair, HSG C 1355 79 50-75% Grass cover, Fair, HSG C
0.272 100.00% Pervious Area ’ 1.355 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
{min) __ (feet) (/i) (fUsec) (cls) . (min)  (feety  (fVft) (f/sec) (cls)
0.5 11 05000 0.38 Sheet Flow, 33 100 - 0.3500 0.51 Sheet Fiow,
Grass: Short n=0. 150 P2=2.91" Grass: Short n=0.150 P2=2.91"
0.2 59 0.3500 414 Shatlow Concentrated Flow,
Subcatchment CH2: Dainage Area 2 ) Short Grass Pasture Kv= 7.0 fps
35 159 Total .
Hydrograph
A T . 5 ; : P Subcatchment CH3: Dainage Area 3
: Lo Hyd h
! Type “ 24-hr100-yr ST T T T T T T T T

] ‘Rainfall=637""

: Runoff Area—-D 272 ac
Hunoff Volume._,O 091 af

' Runoff Depth=4.01"

Type ll 24' : T 100 yr"
Ramfall—S 37" ‘
Runoff Area_1 355 ac -

) Flow Lehgthz11' ) Runoff Volume=0.45;
f ] _ f Slope=0.5000 "/ g + - Runoff- Bepth_4;01"'
L S0 b0 Tes0,5 min E ‘Flow Length=159"
P Pplbr il b ONeTH Slope=0.3500 "
i ] IR S - Tc-35fn|n

0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 33 40 42 44 46 4B
Time (hours)

0 2 4 6 B 10 12 14 16 18 20 22 24 26 23 30 32 34 36 38 40 42 44 45 48
Time {hours) : -
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Summary for Subcatchment CH4: Dainage Area 4
Runoff = 9.38cfls @ 11.96 hrs, Volume= 0.437 af, Depth= 4.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt=0.01 hrs
Type Il 24-hr 100-yr Rainfall=6.37"

Area (ac) CN__ Description
1.306 79 50-75% Grass cover, Fair, HSG C
1.306 100.00% Pervious Arsa

Tc Length Slope Velocity Capacily Description
_(min} (feety (ftft) (ft/sec) (cfs)

4.2 100 0.1840 0.39 Sheet Flow,
Grass: Short n=0.150 P2=291"
Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fpos

1.1 268 0.3610 421

5.3 368 Total

Subcatchment CH4: Dainage Area 4
Hydrograph

Flow (cts)

O 2 4 B 8 10 12 14 16 18 2) 22 24 25 28 30 32 34 35 38 40 42 44 46 48
Time: (hours)
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Summary for Subcatchment CH5: Dainage Area 5

Bunoff = 36.19c¢fs@ 11.97 hrs, Volume= 1.703 af, Depth= 4.01

Runoff by SGS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt=0.01 hrs
Type Il 24-hr 100-yr Rainfall=6.37"

Area (ac) CN Description
5.093 79 50-75% Grass cover, Fair, HSGC

5.093 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feef)  (fUft] (f/sec) (cls)
45 100 0.1590 0.37 Sheet Flow,

Grass: Short. n=0.150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps

1.1 259 0.3100 3.90

56 359 Total

Subcatchment CH5: Dainage Area 5
Hydrograph -

Flow (cfs)

N s L e S L s S £ L R ara o
0 2 4 6 8 10 12 14 16 1B 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment CH6: Dainage Area 6
Runaoff = 208.17cfs@ 12.01 hrs, Volume= 11.076 af, Depth= 4.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 s, dt= 0.01 hrs
Type 1l 24-hr 100-yr Rainfall=6.37"

Area (ac) CN _ Description
33.130 79 50-75% Grass cover, Fair, HSG C
33.130 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (f/fy  (fvsec) (cfs)

7.7 100 0.0410 0.22 Sheet Flow,

Grass: Short n=0.150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasture _Kv= 7.0 fps

1.7 404 0.3280 4.01

9.4 504 Totl

Subcatchment CH6: Dainage Area 6
Hydrogra ph

0 2 4 6 8 10 12 14 1§ 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment CH7: Dainage Area 7
Runoff = 66.87 cfs @ 11.97 hrs, Volume= 3.189 al, Depth= 4,01"

Runoft by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-yr Rainfall=6.37"

Area (ac) CN __ Description
9540 79 50-75% Grass cover, Fair, HSG C
9.540 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (fVsec) (cls)

4.2 100 0.1850 0.39 Sheet Flow,
Grass: Short n=0,150 P2=2.91"
Shallow Concentrated Flow,
Short Grass Pasiure Kv= 7.0 fps

1.8 474 0.4120 4,49

6.0 574 Total

Subcatchment CH7: Dainage Area 7

Hydrograph
4 4] Runo"'
70
65
50-
55-
50-
. 45 5 ¥ u 1 - .4
£ o .. Runoff Depth=4.01
z h il 3=
£ :: : FIow‘Length 57
254"
20§
15+
10’
)
o e e i e S LSRR

0 2 4 6 B 10 12 14 16 16 20 22 24 20 28 30 32 34 36 38 4 42 44 45 4B
Time (hours)
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Summary for Subcatchment CH8: Dainage Area 8 Summary for Reach OPC-1: (new Reach)
Runoff = 52.45cls @ 11.97 hrs, Volume= 2.494 af, Depth= 4.01" Inflow Area = 12.101 ac, 0.00% Impervious, Inflow Dep\h> 3.78" for 100-yr event
Inflow = 1839 cfls@ 12.19 hrs, Volume= 3.809 af
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, di= 0.01 hrs Outflow = 18.04 cfs @ 12.24 hrs, Volume= 3.808 af, Atten=2%, Lag=2.9 min

Type I 24-hr 100-yr Raintfall=6.37"
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0,01 hrs

Area(ac) CN Description Max. Velocity= 4.34 fps, Min, Travel Time= 3.3 min
7.460 79 50-75% Grass cover, Fair, HSG C Avg. Velocily = 1.15 fps, Avg. Travel Time= 125 min
7.460 100.00% Pervious Area

Peak Storage= 3,585 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.75'

Tc L | Veloci ity Description
engih - Slope Velocily  Gapacly  Descripl Bank-Full Depth= 2.00', Capacity at Bank-Full= 117.22 ¢fs

(min) _ (feety  (ft/it) (fi/sec) (cfs)

&9 100 02300 048 Shast Flove, e 400 x 200 deep channel, n=0.040
Grass: Short n=0,150 P2-2.91 Side Slope Z-value=2.0 7 Top Width= 12.00"
20 552 04250 456 Shallow Concentrated Flow, P Zvalle=20 T 1o Width-=
Short Grass Pasture Kv= 7.0 fps Length= 852.3' Slope= 0.0293 7
— Inlet Invert= 904.96', Qutlet Invert= 879,68'

59 652 Total

Subcatchment CHB: Dainage Area 8

Hydrograph
55+
50
: Reach OPC-1: (new Reach)
45+
1 Hydrograph
40° o o
p - & Inflow
. 35] © Outflow
@ =
T, ]
8 4]
g ]
i g
20+
15+
P o
104 3
; S
5]’ . " L £
o MR e, —— B e e s e R
0o 2 5 3 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3B 40 42 44 46 4B
Time (hours)

6 & 10 12 12 16 18 20 22 24 26 28 30 32 34 3 38 40 42 44 45 48
Time (hours)
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Summary for Reach OPC-2: (new Reach)

Inflow Area = 33664ac, 0.00% Impervious, Inflow Depth> 3.74" for 100-yr event
Inflow = 43.49¢cfs @ 12.23 hrs, Volume= 10.493 af
Outflow = 43.25¢cls @ 12.26 hrs, Volume= 10.491 af, Atten= 1%, Lag= 1.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.45 fps, Min. Travel Time=2.2 min
Avg. Velocity = 1.65 fps, Avg. Travel Time= 7.3 min

Peak Storage= 5,699 cf @ 12.26‘hrs
Average Depth at Peak Storage=.1.23'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 11329 cfs

4.00' x 2.00' deep channel, n=0.040

Side Slope Z-value= 2.0 Top Width= 12.00'
Length=718.6" Slope=0.0274 7

Inlet Invert= 879.68, Qutlet Invert= 860.00"

Reach OPC-2: (new Reach)
Hydrograph

e e e e SRR S G
12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)

071-644_SWM OPC . Typell 24-tr 100-yr Rainfali=6.37"

Prepared by Civil & Environmental Consultants, Inc. Printed 10/20/2010
HydroCAD® 9.10_s/n 05876 © 2009 HydroCAD Software Solutions LLC Page 47

Summary for Reach OPC-3: (new Reach)

Inflow Area = 76.866 ac, 0.00% Impervious, Inflow Depth > 3.76" for 100-yr event
Inflow = 12688¢cfs@ 12.16 hrs, Volume= 24.084 af
Quifiow = 12444 cfs@ 12.19 hrs, Volume= 24,080 af, Atten= 2%, Lag=2.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.31 fps, Min, Travel Time= 2.2 min
Avg. Velocity = 1,98 fps, Avg. Travel Time= 8.3 min

Peak Storage= 16,704 cf @ 12.18 hrs
Average Depth at Peak Storage= 1.78'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 155,65 cfs

6.00" x 2.00' deep channel, n=0.040

Side Slope Z-value=2.0 /' Top Width= 14.00"
Length=981.6' Slope= 0.0298 /'

inlet Invert=860.00°, Outlet Invert= 830.79

Reach OPC-3: (new Reach)
Hydrograph

Flow (cfs)

Time (hours)
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Summary for Reach OPG-4: (new Reach)

Inflow Area = 781472ac, 0.00% Impervious, Inflow Depth> 3.87" for 100-yr event
Inflow = 14417cfs@ 12.19 hrs, Volume= 25220 af
Qutflow = 14412cfs@ 12.19 hrs, Volume= 25219 af, Atten=0%, Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.76 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1,70 fps, Avg. Travel Time= 1.6 min

Peak Storage=3,449cf@ 12.19 hrs
Average Depth at Peak Storage= 1.83'
Bank-Full Depth= 2.00', Capacily at Bank-Full= 170.10 cfs

8.00' x 2.00' deep channel, n=0.040

Side Slope Z-value= 2.0/ Top Width= 16.00'
Length=161.7" Slope=0.0223 '/

Inlet Invert= 830.79, Outlet Invert= 827.09'

Reach OPC-4: (new Reach)
Hydrograph

Flow (cfs}

0 12 14 16 18 20 22 2¢ 25 25 30 32 34 36 38 40 42 44 48 48
Time (hours)
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Summary for Reach OPC-5: (new Reach)

Inflow Area=  121.045 ac, 0.00% Impervious, Inflow Depth> 3.79" for 100-yr event
Inflow = 191.34 cfs@ 12.19 hrs, Volume= 38.223 af
Outflow =  189.10¢fs @ 12.22hrs, Volume= 38.216 af, Atten= 1%, Lag=1.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.63 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 1.97 fps, Avg. Travel Time= 8.5 min

Peak Storage= 25,010cf @ 12.22 trs
Average Depth at Peak Storage= 1.82
Bank-Full Depth= 2.00', Capacity at Bank-Full= 224.97 cfs

10.00' x 2.00' deep channel, n=0.040
Side Slope Z-value=2.0 /" Top Width= 18.00'
Length= 1,008.9" Slope= 0.0278 /*

Inlet Invert= 827.09', Outlet Invert= 799.06'

Reach OPC-5: (new Reach)
Hydrograph

& Inflow
El Outflow

Flow (cfs)

12 14 15 18 20 22 24 26 28 90 32 34 36 3B 4D 42 44 46 48
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Summary for Reach OPC-6: (new Reach)

Inflow Area=  154.175ac, 0.00% ImperViuus, Inflow Depth > 3.84" for 100-yr event
Inflow = 31461cfs@ 1202 hrs, Volume= 49.292 af .
OQutflow = 314.41cfs @ 12,02 hrs, Volume= 49.291 af, Atten= 0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max, Velocity= 21.35 Ips, Min. Travel Time= 0.2 min
Avg. Velocity = 4.80 fps, Avg. Travel Time= 1.1 min

Peak Storage= 4,704 cf @ 12.02 hrs
Average Depth at Peak Storage= 1.19'
Bank-Full Depth=2.00', Capacity at Bank-Full=796.28 cfs

10.00' x 200" deep channel, n= 0.040

Side Slope Z-value= 2.0'/ Top Width= 18.00'
Length=319.4' Slope=0.3481"

Inlet Invert= 799.06', Outlet Invert= 687.89'

Reach OPC-6: (new Reach)

Hydrograph

Infiow
E2 Outflow

. Flow (cfs) -

416 1 22 24 25 28 30 32 34 36 3B 40 42 44 46 4B
Time (hours) -

" Quiflow
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Summary for Reach OPC-7: (new Reach)

Inflow Area = 163.715ac, 0.00% Impervious, Inflow Depth > 3.85" for 100-yr event
Inflow = 37154cfs@ 12.01 hrs, Volume= 52.480 af

= 367.02c¢fs@ 12.02 hrs, Volumes= 52475 af, Atten= 1%, Lag= 0.9 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt=0.01 hrs
Max. Velocity= 9.58 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 2.25 fps, Avg. Travel Time= 5.5 min

Pezk Storage= 28,695 cf @ 12.02 hrs
Average Depth at Peak Slorage= 2.54" . 7
Bank-Full Depth= 3.00', Capacity at Bank-Full= 502.93 cfs

10.00' x 3.00" deep channel, n=0.040

Side Slope Z-value=2.0 /' Top Width= 22.00
Length= 749.3' Slope= 0.0305 ' '
Inlet Invert= 687.89', Outlet Invert= 665.00"

Reach OPC-7: (new Reach)
Hydrograph

Flow (cfs)

WD 12 14 16 1B 20 22 24 26 23 30 32 34 6 AB 40 42 44 45 4B
Time (hours}
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Summary for Reach OPC-8: (new Reach)

Inflow Area = 171.175ac, 0.00% Impervious, Inflow Depth> 3.85" for 100-yrevent
Inflow = 40965cfs@ 12.01 hrs, Volume= 54.969 af
Quiflow =  407.84cfs@ 12.02 hrs, Volume= 54.966 af, Atten=0%, Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48,00 hrs, dt= 0.01 hrs
Max. Velocity= 14.08 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 3.15 fps, Avg. Travel Time= 3.5 min

Peak Storage= 19,201 cf @ 12.02 hrs
Average Depth at Peak Storage= 2.05'
Bank-Full Depth= 3.00", Capacity at Bank-Full= 828.78 cfs

10.00' x 3.00' deep channel, n=0.040

Side Slope Z-value=2.0 """ Top Width= 22.00'
Length= 663.0' Slope= 0.0830 /'

Inlet Invert= 665.00, Outlet Invert= 610.00'

Reach OPC-8: (new Reach)
Hydroagraph

Flow {cis)

10 12 14 16 18 20 22 24 26 2B 30 32 34 35 3y 40 42 44 46 48
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STORMWATER POND CALCULATIONS

(Taken from the existing PT1 Permit Application
for the Carter Hollow Landfill)

Civil & Environmental Consultants, Inc.
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CALCULATION BRIEF
CARTER HOLLOW LANDFILL
PERMIT MODIFICATION - 2016 DESIGN CHANGES
(C)(6)(K)&(i) POND C DESIGN AND CAPACITY CALCULATIONS

OBJECTIVE:

This calculation involves the design of the channels, culverts, and catch basins that are being used to
convey stormwater to Pond C. Note that as part of the Proposed 2016 Design Changes, Pond C
receives flow from areas previously routed to Stormwater ponds A and B. Pond C was designed for
final conditions. The stormwater controls were designed using the methodology and assumptions
presented in the Stormwater Design Summary. The channels, culverts, and catch basins were
designed for final conditions using the 25-year, 24-hour storm event. The sediment basin was
designed using the 10-year, 25-year, and 100-year, 24-hour storm events as required by OAC 3745-
30-07(C)(4).

DRAINAGE AREA:

The drainage areas to Pond C during final conditions were delineated using the proposed top of final
cover grades shown on the Permit Drawings. The following drainage areas were delineated and input
in HydroCAD for Pond C:

Drainage Drainage Curve

Area ID Area (acres) Number
2.29 84
DACL 4.02 77
0.04 91
DAC2 4.31 77
DAC3 11.40 84
0.40 91
DAC4 1.96 84
20.90 77
0.58 91
DAZA 10.50 84
1.43 77
DA3 5.74 84
2.41 77
DA4 6.53 84
DA5 0.53 84




EL

Civil & Environmental Consultants, Inc.

PROJECT Carter Hollow Landfill PROJECT NO. 144-189
Permit Alteration — 2016 Design Changes PAGE 2 oF 5
(C)(6)(K)&(i) Pond C Design and Capacity Calculations

MADE  BY JRH DATE 4/8/16 CHECKED BY TDM  pate 5/20/2016

The outlet channel for Pond C also receives additional drainage area, as summarized below:

Drainage Drainage Curve
Area ID Area (acres) Number
0.88 77
DAG 1.25 84

CHANNEL CALCULATIONS:

Table 1, which is attached to the Stormwater Design Summary, provides the channel ID, length,
slope, inlet and outlet elevation, peak flow, flow depth, freeboard, maximum velocity, and channel
lining for Channels 2A, 3, 4, 5, and 6. The results of the North American Green (NAG) channel
calculations are included as Attachment 2. These channels are described below.

Channel 2A will convey drainage from the disposal area interior perimeter to Drop Inlet 1.
Channel 3 will convey flow from the soil processing area to Sediment Trap C.

Channel 4 will convey flow from the soil processing area to Sediment Trap C.

Channel 5 will convey flow from Sediment Trap C to Culvert 1.

Channel 6 will convey discharge from Pond C to Channel 7.

CULVERT CALCULATIONS:

Table 2, which is attached to the Stormwater Design Summary, provides the culvert ID, culvert
diameter, length, slope, inlet and outlet elevation, peak flow, peak elevation, and culvert quantity.

Culvert 1 will convey flow from Channel 5 to the Pond C Forebay. This culvert will be corrugated
metal, with a length of approximately 47 feet and slope of 7.45 percent. Culvert 2 will convey flow
from Drop Inlet 1 to the Pond C Forebay. This culvert will be corrugated metal, with a length of
approximately 120 feet and slope of 1.25 percent. Culvert 3 will serve as the outlet barrel for
Pond C. This culvert will be reinforced concrete, with a length of approximately 259 feet and slope
of 0.5 percent.

CATCH BASIN CALCULATIONS:

Table 3, which is attached to the Stormwater Design Summary, provides the catch basin dimensions,
invert elevations, and peak elevations.

Drop Inlet 1 collects drainage from the disposal area interior perimeter channel and conveys the flow
through Culvert 2 into the Pond C Forebay. The inlet will measure 4 feet in both length and width,
with a depth of 5 feet.
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POND C CALCULATIONS:

As stated in the Stormwater Design Summary, sediment ponds have been designed in accordance
with the facility’s National Pollutant Discharge Elimination System (NPDES) Permit, which requires
the following for a basin:

Requirement 1: A sediment storage zone of 1,000 cubic feet per disturbed acre.
The stage storage curve was generated using the proposed embankment contours. The stage storage

curve for Pond C was estimated from elevation 854 to elevation 864. The following stage storage
curve was generated:

Elevation | Area (sf) \ngm :ﬂ:?;‘;
854.0 129,407 0
856.0 139,654 269,061
858.0 150,147 558,862
860.0 160,886 869,895
862.0 171,871 1,202,652
864.0 183,120 1,557,643

The sediment storage zone was calculated assuming that 39.23 acres of the total 72.30 acre drainage
area is disturbed. Approximately 39,230 cf (1,000 cf * 39.23 acres) of volume is required for
permanent sediment storage. The required sediment storage is met at approximately elevation
854.31. However, the permanent pool was set at elevation 859.0 to provide additional water storage
capacity for onsite construction operations.

Requirement 2: A dewatering zone of 1,800 cubic feet for each acre contributing drainage. The
maximum depth of the dewatering zone is 5 feet.

The dewatering zone has been determined as a permanent zone located above the sediment storage
zone. Approximately 130,140 cf (1,800 cf * 72.30 acres) of volume is required for the dewatering
zone. The dewatering zone extends from the top of the sediment storage zone (elevation 859.0) to
elevation 861.5 (crest of riser) and provides approximately 405,709 cf of dewatering zone. The depth
of the dewatering zone is approximately 2.5 feet which is less than the maximum 5-foot depth.
However, as shown, the dewatering zone provided is much greater than the dewatering zone required.
Therefore, the dewatering zone design should be adequate..

Requirement 3: Dewatering time of at least 2 days.
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Dewatering notches routed through the principal spillway riser are proposed to dewater the sediment
basin. For the 25-year/24-hour rainfall event, using two 6-inch by 24-inch notches in combination
with a 27.5-inch by 27.5-inch vertical riser, the calculated dewatering time is 84 hours, or
approximately 3.5 days.

Requirement 4: A flow length to width ratio of at least 2:1. A ratio of 4:1 is recommended.

Due to the irregular shape of Pond C, a typical length to width ratio cannot be defined. However, the
minimum flow length from the Forebay to the Pond C principal spillway measures approximately
450 linear feet. This flow length, combined with the fact that the pond has been greatly oversized
relative to the required volume, will provide adequate sediment removal prior to discharge from the
pond.

Principal Spillway Design

Item Value
Riser Type 27.5” x 27.5” Concrete
Riser Quantity 1
Notch Size 6” x 24”
Number of Notches 2
Dewatering Orifice Elevation 859.00
Maximum Sediment Cleanout Elevation 859.00
Principal Spillway Riser Inlet Elevation 861.50
Sediment Basin Crest Elevation 864.00
Maximum Pool Elevation (25-year, 24-hour storm 861.64
event)
Freeboard for 25-year, 24-hour storm event 2.36
Outlet Barrel Type 24” diameter RCP

The principal spillway can safely discharge the 25-year 24-hour storm event while maintaining
approximately 2.36 feet of freeboard which is greater than the required 2-foot freeboard.

Emergency Spillway Design

Item Value
Spillway Type Trapezoidal Riprap Outlet
Emergency Spillway Dimensions 33-ft bottom width, 1.5-ft depth, 3H:1V
side slopes
Emergency Spillway Inlet Elevation 862.50
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Sediment Basin Crest Elevation 864.00
Maximum Pool Elevation (100-year, 24-hour storm 862.67
event)

Maximum Pool Elevation (100-year, 24-hour storm

event) with Principal Spillway removed 862.99

The principal and emergency spillways can safely discharge the 100-year 24-hour storm event while
maintaining approximately 1.33 feet of freeboard which is greater than the required 1-foot freeboard.
Assuming the principal spillway becomes clogged, the emergency spillway can also safely discharge
the 100-year 24-hour storm event while maintaining approximately 1.01 feet of freeboard.

CONCLUSIONS;

The channels, culverts, and catch basins were designed using the 25-year 24-hour storm event. The
sediment basin was designed using the 25-year, and 100-year, 24-hour storm events as required in
accordance the methodology and assumptions presented in the Stormwater Design Summary.
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POND C
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

40.100 84 50-75% Grass cover, Fair, HSG D (1S, 3S, 6S, 7S, 9S, 11S, 18S, C4)
33.950 77 Brush, Fair, HSG D (1S, 3S, 6S, 7S, C2, C4)

1.020 91 Gravel roads, HSG D (9S, C2, C4)
75.070 81 TOTAL AREA
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Summary for Subcatchment 1S: DA-6

Runoff = 8.49 cfs @ 11.97 hrs, Volume= 0.401 af, Depth= 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10 YR Rainfall=4.16"

Area (ac) CN Description
1.250 84 50-75% Grass cover, Fair, HSG D
0.880 77 Brush, Fair, HSG D
2.130 81 Weighted Average
2.130 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry,
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Hydrograph for Subcatchment 1S: DA-6

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.16 2.26 0.00
3.00 0.14 0.00 0.00 159.00 4.16 2.26 0.00
6.00 0.33 0.00 0.00 162.00 4.16 2.26 0.00
9.00 0.61 0.01 0.03 165.00 4.16 2.26 0.00
12.00 2.76 1.13 7.95 168.00 4.16 2.26 0.00
15.00 3.55 1.75 0.22 171.00 4.16 2.26 0.00
18.00 3.83 1.98 0.14 174.00 4.16 2.26 0.00
21.00 4.01 213 0.09 177.00 4.16 2.26 0.00
24.00 4.16 2.26 0.08 180.00 4.16 2.26 0.00
27.00 4.16 2.26 0.00 183.00 4.16 2.26 0.00
30.00 4.16 2.26 0.00 186.00 4.16 2.26 0.00
33.00 4.16 2.26 0.00 189.00 4.16 2.26 0.00
36.00 4.16 2.26 0.00 192.00 4.16 2.26 0.00
39.00 4.16 2.26 0.00

42.00 4.16 2.26 0.00

45.00 4.16 2.26 0.00

48.00 4.16 2.26 0.00

51.00 4.16 2.26 0.00

54.00 4.16 2.26 0.00

57.00 4.16 2.26 0.00

60.00 4.16 2.26 0.00

63.00 4.16 2.26 0.00

66.00 4.16 2.26 0.00

69.00 4.16 2.26 0.00

72.00 4.16 2.26 0.00

75.00 4.16 2.26 0.00

78.00 4.16 2.26 0.00

81.00 4.16 2.26 0.00

84.00 4.16 2.26 0.00

87.00 4.16 2.26 0.00

90.00 4.16 2.26 0.00

93.00 4.16 2.26 0.00

96.00 4.16 2.26 0.00

99.00 4.16 2.26 0.00

102.00 4.16 2.26 0.00

105.00 4.16 2.26 0.00

108.00 4.16 2.26 0.00

111.00 4.16 2.26 0.00

114.00 4.16 2.26 0.00

117.00 4.16 2.26 0.00

120.00 4.16 2.26 0.00

123.00 4.16 2.26 0.00

126.00 4.16 2.26 0.00

129.00 4.16 2.26 0.00

132.00 4.16 2.26 0.00

135.00 4.16 2.26 0.00

138.00 4.16 2.26 0.00

141.00 4.16 2.26 0.00

144.00 4.16 2.26 0.00

147.00 4.16 2.26 0.00

150.00 4.16 2.26 0.00

153.00 4.16 2.26 0.00
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Summary for Subcatchment 3S: DA-3

Runoff = 25.63 cfs @ 12.03 hrs, Volume= 1.449 af, Depth= 2.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10 YR Rainfall=4.16"

Area (ac) CN Description
1.430 77 Brush, Fair, HSG D
5.740 84 50-75% Grass cover, Fair, HSG D
7.170 83 Weighted Average
7.170 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.0 690 0.0377 1.04 Lag/CN Method,




144-189 Pond C Type Il 24-hr 10 YR Rainfall=4.16"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 6

Hydrograph for Subcatchment 3S: DA-3

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.16 243 0.00
3.00 0.14 0.00 0.00 159.00 4.16 243 0.00
6.00 0.33 0.00 0.00 162.00 4.16 243 0.00
9.00 0.61 0.02 0.14 165.00 4.16 243 0.00
12.00 2.76 1.25 24.70 168.00 4.16 243 0.00
15.00 3.55 1.90 0.79 171.00 4.16 243 0.00
18.00 3.83 214 0.48 174.00 4.16 243 0.00
21.00 4.01 2.30 0.33 177.00 4.16 243 0.00
24.00 4.16 2.43 0.29 180.00 4.16 243 0.00
27.00 4.16 243 0.00 183.00 4.16 243 0.00
30.00 4.16 243 0.00 186.00 4.16 243 0.00
33.00 4.16 243 0.00 189.00 4.16 243 0.00
36.00 4.16 243 0.00 192.00 4.16 243 0.00
39.00 4.16 243 0.00

42.00 4.16 243 0.00

45.00 4.16 243 0.00

48.00 4.16 243 0.00

51.00 4.16 243 0.00

54.00 4.16 243 0.00

57.00 4.16 243 0.00

60.00 4.16 243 0.00

63.00 4.16 243 0.00

66.00 4.16 243 0.00

69.00 4.16 243 0.00

72.00 4.16 243 0.00

75.00 4.16 243 0.00

78.00 4.16 243 0.00

81.00 4.16 243 0.00

84.00 4.16 243 0.00

87.00 4.16 243 0.00

90.00 4.16 243 0.00

93.00 4.16 243 0.00

96.00 4.16 243 0.00

99.00 4.16 243 0.00

102.00 4.16 243 0.00

105.00 4.16 243 0.00

108.00 4.16 243 0.00

111.00 4.16 243 0.00

114.00 4.16 243 0.00

117.00 4.16 243 0.00

120.00 4.16 243 0.00

123.00 4.16 243 0.00

126.00 4.16 243 0.00

129.00 4.16 243 0.00

132.00 4.16 243 0.00

135.00 4.16 243 0.00

138.00 4.16 243 0.00

141.00 4.16 243 0.00

144.00 4.16 243 0.00

147.00 4.16 243 0.00

150.00 4.16 243 0.00

153.00 4.16 243 0.00
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Summary for Subcatchment 6S: DA-4

Runoff = 25.80 cfs @ 12.09 hrs, Volume= 1.744 af, Depth= 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10 YR Rainfall=4.16"

Area (ac) CN Description
2.410 77 Brush, Fair, HSG D
6.530 84 50-75% Grass cover, Fair, HSG D
8.940 82 Weighted Average
8.940 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.5 1,100 0.0382 1.1 Lag/CN Method,
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Hydrograph for Subcatchment 6S: DA-4

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.16 2.34 0.00
3.00 0.14 0.00 0.00 159.00 4.16 2.34 0.00
6.00 0.33 0.00 0.00 162.00 4.16 2.34 0.00
9.00 0.61 0.01 0.13 165.00 4.16 2.34 0.00
12.00 2.76 1.19 20.27 168.00 4.16 2.34 0.00
15.00 3.55 1.82 0.99 171.00 4.16 2.34 0.00
18.00 3.83 2.06 0.59 174.00 4.16 2.34 0.00
21.00 4.01 2.21 0.40 177.00 4.16 2.34 0.00
24.00 4.16 2.34 0.36 180.00 4.16 2.34 0.00
27.00 4.16 2.34 0.00 183.00 4.16 2.34 0.00
30.00 4.16 2.34 0.00 186.00 4.16 2.34 0.00
33.00 4.16 2.34 0.00 189.00 4.16 2.34 0.00
36.00 4.16 2.34 0.00 192.00 4.16 2.34 0.00
39.00 4.16 2.34 0.00

42.00 4.16 2.34 0.00

45.00 4.16 2.34 0.00

48.00 4.16 2.34 0.00

51.00 4.16 2.34 0.00

54.00 4.16 2.34 0.00

57.00 4.16 2.34 0.00

60.00 4.16 2.34 0.00

63.00 4.16 2.34 0.00

66.00 4.16 2.34 0.00

69.00 4.16 2.34 0.00

72.00 4.16 2.34 0.00

75.00 4.16 2.34 0.00

78.00 4.16 2.34 0.00

81.00 4.16 2.34 0.00

84.00 4.16 2.34 0.00

87.00 4.16 2.34 0.00

90.00 4.16 2.34 0.00

93.00 4.16 2.34 0.00

96.00 4.16 2.34 0.00

99.00 4.16 2.34 0.00

102.00 4.16 2.34 0.00

105.00 4.16 2.34 0.00

108.00 4.16 2.34 0.00

111.00 4.16 2.34 0.00

114.00 4.16 2.34 0.00

117.00 4.16 2.34 0.00

120.00 4.16 2.34 0.00

123.00 4.16 2.34 0.00

126.00 4.16 2.34 0.00

129.00 4.16 2.34 0.00

132.00 4.16 2.34 0.00

135.00 4.16 2.34 0.00

138.00 4.16 2.34 0.00

141.00 4.16 2.34 0.00

144.00 4.16 2.34 0.00

147.00 4.16 2.34 0.00

150.00 4.16 2.34 0.00

153.00 4.16 2.34 0.00
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Summary for Subcatchment 7S: DA-C1

Runoff = 16.05cfs @ 12.11 hrs, Volume= 1.143 af, Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10 YR Rainfall=4.16"

Area (ac) CN Description
2.290 84 50-75% Grass cover, Fair, HSG D
4.020 77 Brush, Fair, HSG D
6.310 80 Weighted Average
6.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.2 1,220 0.0420 1.12 Lag/CN Method,
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Hydrograph for Subcatchment 7S: DA-C1

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.16 217 0.00
3.00 0.14 0.00 0.00 159.00 4.16 217 0.00
6.00 0.33 0.00 0.00 162.00 4.16 217 0.00
9.00 0.61 0.00 0.05 165.00 4.16 217 0.00
12.00 2.76 1.07 11.59 168.00 4.16 217 0.00
15.00 3.55 1.68 0.67 171.00 4.16 217 0.00
18.00 3.83 1.90 0.40 174.00 4.16 217 0.00
21.00 4.01 2.05 0.28 177.00 4.16 217 0.00
24.00 4.16 217 0.25 180.00 4.16 217 0.00
27.00 4.16 217 0.00 183.00 4.16 217 0.00
30.00 4.16 217 0.00 186.00 4.16 217 0.00
33.00 4.16 217 0.00 189.00 4.16 217 0.00
36.00 4.16 217 0.00 192.00 4.16 217 0.00
39.00 4.16 217 0.00

42.00 4.16 217 0.00

45.00 4.16 217 0.00

48.00 4.16 217 0.00

51.00 4.16 217 0.00

54.00 4.16 217 0.00

57.00 4.16 217 0.00

60.00 4.16 217 0.00

63.00 4.16 217 0.00

66.00 4.16 217 0.00

69.00 4.16 217 0.00

72.00 4.16 217 0.00

75.00 4.16 217 0.00

78.00 4.16 217 0.00

81.00 4.16 217 0.00

84.00 4.16 217 0.00

87.00 4.16 217 0.00

90.00 4.16 217 0.00

93.00 4.16 217 0.00

96.00 4.16 217 0.00

99.00 4.16 217 0.00

102.00 4.16 217 0.00

105.00 4.16 217 0.00

108.00 4.16 217 0.00

111.00 4.16 217 0.00

114.00 4.16 217 0.00

117.00 4.16 217 0.00

120.00 4.16 217 0.00

123.00 4.16 217 0.00

126.00 4.16 217 0.00

129.00 4.16 217 0.00

132.00 4.16 217 0.00

135.00 4.16 217 0.00

138.00 4.16 217 0.00

141.00 4.16 217 0.00

144.00 4.16 217 0.00

147.00 4.16 217 0.00

150.00 4.16 217 0.00

153.00 4.16 217 0.00
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Summary for Subcatchment 9S: DA-2A

Runoff = 48.09 cfs @ 11.97 hrs, Volume= 2.320 af, Depth= 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10 YR Rainfall=4.16"

Area (ac) CN Description

10.500 84 50-75% Grass cover, Fair, HSG D
0.580 91 Gravel roads, HSG D

11.080 84 Weighted Average

11.080 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.1 440 0.0568 1.21 Lag/CN Method,

0.2 174 0.2400 17.53 223.52 Trap/Veel/Rect Channel Flow,
Bot.W=4.00' D=1.50" Z=3.0"'/" Top.W=13.00'
n= 0.040

6.3 614 Total
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Hydrograph for Subcatchment 9S: DA-2A

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.16 2.51 0.00
3.00 0.14 0.00 0.00 159.00 4.16 2.51 0.00
6.00 0.33 0.00 0.00 162.00 4.16 2.51 0.00
9.00 0.61 0.02 0.28 165.00 4.16 2.51 0.00
12.00 2.76 1.32 45.66 168.00 4.16 2.51 0.00
15.00 3.55 1.98 1.22 171.00 4.16 2.51 0.00
18.00 3.83 2.22 0.74 174.00 4.16 2.51 0.00
21.00 4.01 2.38 0.51 177.00 4.16 2.51 0.00
24.00 4.16 2.51 0.46 180.00 4.16 2.51 0.00
27.00 4.16 2.51 0.00 183.00 4.16 2.51 0.00
30.00 4.16 2.51 0.00 186.00 4.16 2.51 0.00
33.00 4.16 2.51 0.00 189.00 4.16 2.51 0.00
36.00 4.16 2.51 0.00 192.00 4.16 2.51 0.00
39.00 4.16 2.51 0.00

42.00 4.16 2.51 0.00

45.00 4.16 2.51 0.00

48.00 4.16 2.51 0.00

51.00 4.16 2.51 0.00

54.00 4.16 2.51 0.00

57.00 4.16 2.51 0.00

60.00 4.16 2.51 0.00

63.00 4.16 2.51 0.00

66.00 4.16 2.51 0.00

69.00 4.16 2.51 0.00

72.00 4.16 2.51 0.00

75.00 4.16 2.51 0.00

78.00 4.16 2.51 0.00

81.00 4.16 2.51 0.00

84.00 4.16 2.51 0.00

87.00 4.16 2.51 0.00

90.00 4.16 2.51 0.00

93.00 4.16 2.51 0.00

96.00 4.16 2.51 0.00

99.00 4.16 2.51 0.00

102.00 4.16 2.51 0.00

105.00 4.16 2.51 0.00

108.00 4.16 2.51 0.00

111.00 4.16 2.51 0.00

114.00 4.16 2.51 0.00

117.00 4.16 2.51 0.00

120.00 4.16 2.51 0.00

123.00 4.16 2.51 0.00

126.00 4.16 2.51 0.00

129.00 4.16 2.51 0.00

132.00 4.16 2.51 0.00

135.00 4.16 2.51 0.00

138.00 4.16 2.51 0.00

141.00 4.16 2.51 0.00

144.00 4.16 2.51 0.00

147.00 4.16 2.51 0.00

150.00 4.16 2.51 0.00

153.00 4.16 2.51 0.00
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Summary for Subcatchment 11S: DA-5

Runoff = 1.89cfs @ 11.97 hrs, Volume= 0.090 af, Depth= 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10 YR Rainfall=4.16"

Area (ac) CN Description
0.430 84 50-75% Grass cover, Fair, HSG D
0.430 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Hydrograph for Subcatchment 11S: DA-5

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.16 2.51 0.00
3.00 0.14 0.00 0.00 159.00 4.16 2.51 0.00
6.00 0.33 0.00 0.00 162.00 4.16 2.51 0.00
9.00 0.61 0.02 0.01 165.00 4.16 2.51 0.00
12.00 2.76 1.32 1.76 168.00 4.16 2.51 0.00
15.00 3.55 1.98 0.05 171.00 4.16 2.51 0.00
18.00 3.83 2.22 0.03 174.00 4.16 2.51 0.00
21.00 4.01 2.38 0.02 177.00 4.16 2.51 0.00
24.00 4.16 2.51 0.02 180.00 4.16 2.51 0.00
27.00 4.16 2.51 0.00 183.00 4.16 2.51 0.00
30.00 4.16 2.51 0.00 186.00 4.16 2.51 0.00
33.00 4.16 2.51 0.00 189.00 4.16 2.51 0.00
36.00 4.16 2.51 0.00 192.00 4.16 2.51 0.00
39.00 4.16 2.51 0.00

42.00 4.16 2.51 0.00

45.00 4.16 2.51 0.00

48.00 4.16 2.51 0.00

51.00 4.16 2.51 0.00

54.00 4.16 2.51 0.00

57.00 4.16 2.51 0.00

60.00 4.16 2.51 0.00

63.00 4.16 2.51 0.00

66.00 4.16 2.51 0.00

69.00 4.16 2.51 0.00

72.00 4.16 2.51 0.00

75.00 4.16 2.51 0.00

78.00 4.16 2.51 0.00

81.00 4.16 2.51 0.00

84.00 4.16 2.51 0.00

87.00 4.16 2.51 0.00

90.00 4.16 2.51 0.00

93.00 4.16 2.51 0.00

96.00 4.16 2.51 0.00

99.00 4.16 2.51 0.00

102.00 4.16 2.51 0.00

105.00 4.16 2.51 0.00

108.00 4.16 2.51 0.00

111.00 4.16 2.51 0.00

114.00 4.16 2.51 0.00

117.00 4.16 2.51 0.00

120.00 4.16 2.51 0.00

123.00 4.16 2.51 0.00

126.00 4.16 2.51 0.00

129.00 4.16 2.51 0.00

132.00 4.16 2.51 0.00

135.00 4.16 2.51 0.00

138.00 4.16 2.51 0.00

141.00 4.16 2.51 0.00

144.00 4.16 2.51 0.00

147.00 4.16 2.51 0.00

150.00 4.16 2.51 0.00

153.00 4.16 2.51 0.00
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Summary for Subcatchment 18S: DA-C3

Runoff = 48.93 cfs @ 11.98 hrs, Volume= 2.387 af, Depth= 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10 YR Rainfall=4.16"

Area (ac) CN Description
11.400 84 50-75% Grass cover, Fair, HSG D
11.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.9 182 0.1484 1.64 Lag/CN Method,

4.3 534 0.0190 2.07 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

0.4 397 0.2400 17.53 223.52 Trap/Veel/Rect Channel Flow,
Bot.W=4.00' D=1.50' Z=3.0'/* Top.W=13.00'
n=0.040

6.6 1,113 Total
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Hydrograph for Subcatchment 18S: DA-C3

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.16 2.51 0.00
3.00 0.14 0.00 0.00 159.00 4.16 2.51 0.00
6.00 0.33 0.00 0.00 162.00 4.16 2.51 0.00
9.00 0.61 0.02 0.29 165.00 4.16 2.51 0.00
12.00 2.76 1.32 4719 168.00 4.16 2.51 0.00
15.00 3.55 1.98 1.26 171.00 4.16 2.51 0.00
18.00 3.83 2.22 0.76 174.00 4.16 2.51 0.00
21.00 4.01 2.38 0.53 177.00 4.16 2.51 0.00
24.00 4.16 2.51 0.47 180.00 4.16 2.51 0.00
27.00 4.16 2.51 0.00 183.00 4.16 2.51 0.00
30.00 4.16 2.51 0.00 186.00 4.16 2.51 0.00
33.00 4.16 2.51 0.00 189.00 4.16 2.51 0.00
36.00 4.16 2.51 0.00 192.00 4.16 2.51 0.00
39.00 4.16 2.51 0.00

42.00 4.16 2.51 0.00

45.00 4.16 2.51 0.00

48.00 4.16 2.51 0.00

51.00 4.16 2.51 0.00

54.00 4.16 2.51 0.00

57.00 4.16 2.51 0.00

60.00 4.16 2.51 0.00

63.00 4.16 2.51 0.00

66.00 4.16 2.51 0.00

69.00 4.16 2.51 0.00

72.00 4.16 2.51 0.00

75.00 4.16 2.51 0.00

78.00 4.16 2.51 0.00

81.00 4.16 2.51 0.00

84.00 4.16 2.51 0.00

87.00 4.16 2.51 0.00

90.00 4.16 2.51 0.00

93.00 4.16 2.51 0.00

96.00 4.16 2.51 0.00

99.00 4.16 2.51 0.00

102.00 4.16 2.51 0.00

105.00 4.16 2.51 0.00

108.00 4.16 2.51 0.00

111.00 4.16 2.51 0.00

114.00 4.16 2.51 0.00

117.00 4.16 2.51 0.00

120.00 4.16 2.51 0.00

123.00 4.16 2.51 0.00

126.00 4.16 2.51 0.00

129.00 4.16 2.51 0.00

132.00 4.16 2.51 0.00

135.00 4.16 2.51 0.00

138.00 4.16 2.51 0.00

141.00 4.16 2.51 0.00

144.00 4.16 2.51 0.00

147.00 4.16 2.51 0.00

150.00 4.16 2.51 0.00

153.00 4.16 2.51 0.00
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Summary for Subcatchment C2: DA-C2

Runoff = 15.23 cfs @ 11.97 hrs, Volume= 0.702 af, Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10 YR Rainfall=4.16"

Area (ac) CN Description

4.310 77 Brush, Fair, HSG D
0.040 91 Gravel roads, HSG D

4350 77 Weighted Average

4.350 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 578 0.2007 1.92 Lag/CN Method,
0.5 149 0.0940 4.94 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.1 58 0.6200 12.68 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

5.6 785 Total
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Hydrograph for Subcatchment C2: DA-C2

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.16 1.94 0.00
3.00 0.14 0.00 0.00 159.00 4.16 1.94 0.00
6.00 0.33 0.00 0.00 162.00 4.16 1.94 0.00
9.00 0.61 0.00 0.00 165.00 4.16 1.94 0.00
12.00 2.76 0.91 13.99 168.00 4.16 1.94 0.00
15.00 3.55 1.47 0.42 171.00 4.16 1.94 0.00
18.00 3.83 1.68 0.26 174.00 4.16 1.94 0.00
21.00 4.01 1.82 0.18 177.00 4.16 1.94 0.00
24.00 4.16 1.94 0.16 180.00 4.16 1.94 0.00
27.00 4.16 1.94 0.00 183.00 4.16 1.94 0.00
30.00 4.16 1.94 0.00 186.00 4.16 1.94 0.00
33.00 4.16 1.94 0.00 189.00 4.16 1.94 0.00
36.00 4.16 1.94 0.00 192.00 4.16 1.94 0.00
39.00 4.16 1.94 0.00

42.00 4.16 1.94 0.00

45.00 4.16 1.94 0.00

48.00 4.16 1.94 0.00

51.00 4.16 1.94 0.00

54.00 4.16 1.94 0.00

57.00 4.16 1.94 0.00

60.00 4.16 1.94 0.00

63.00 4.16 1.94 0.00

66.00 4.16 1.94 0.00

69.00 4.16 1.94 0.00

72.00 4.16 1.94 0.00

75.00 4.16 1.94 0.00

78.00 4.16 1.94 0.00

81.00 4.16 1.94 0.00

84.00 4.16 1.94 0.00

87.00 4.16 1.94 0.00

90.00 4.16 1.94 0.00

93.00 4.16 1.94 0.00

96.00 4.16 1.94 0.00

99.00 4.16 1.94 0.00

102.00 4.16 1.94 0.00

105.00 4.16 1.94 0.00

108.00 4.16 1.94 0.00

111.00 4.16 1.94 0.00

114.00 4.16 1.94 0.00

117.00 4.16 1.94 0.00

120.00 4.16 1.94 0.00

123.00 4.16 1.94 0.00

126.00 4.16 1.94 0.00

129.00 4.16 1.94 0.00

132.00 4.16 1.94 0.00

135.00 4.16 1.94 0.00

138.00 4.16 1.94 0.00

141.00 4.16 1.94 0.00

144.00 4.16 1.94 0.00

147.00 4.16 1.94 0.00

150.00 4.16 1.94 0.00

153.00 4.16 1.94 0.00
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Summary for Subcatchment C4: DA-C4

Runoff = 80.41cfs@ 11.98 hrs, Volume= 3.906 af, Depth= 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 10 YR Rainfall=4.16"

Area (ac) CN Description
1.960 84 50-75% Grass cover, Fair, HSG D
20.900 77 Brush, Fair, HSG D
0.400 91 Gravel roads, HSG D

23.260 78 Weighted Average
23.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.7 176 0.2500 1.74 Lag/CN Method,
52 600 0.1500 1.94 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

6.9 776 Total
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Hydrograph for Subcatchment C4: DA-C4

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.16 2.02 0.00
3.00 0.14 0.00 0.00 159.00 4.16 2.02 0.00
6.00 0.33 0.00 0.00 162.00 4.16 2.02 0.00
9.00 0.61 0.00 0.07 165.00 4.16 2.02 0.00
12.00 2.76 0.96 79.15 168.00 4.16 2.02 0.00
15.00 3.55 1.54 2.29 171.00 4.16 2.02 0.00
18.00 3.83 1.75 1.40 174.00 4.16 2.02 0.00
21.00 4.01 1.90 0.98 177.00 4.16 2.02 0.00
24.00 4.16 2.02 0.87 180.00 4.16 2.02 0.00
27.00 4.16 2.02 0.00 183.00 4.16 2.02 0.00
30.00 4.16 2.02 0.00 186.00 4.16 2.02 0.00
33.00 4.16 2.02 0.00 189.00 4.16 2.02 0.00
36.00 4.16 2.02 0.00 192.00 4.16 2.02 0.00
39.00 4.16 2.02 0.00

42.00 4.16 2.02 0.00

45.00 4.16 2.02 0.00

48.00 4.16 2.02 0.00

51.00 4.16 2.02 0.00

54.00 4.16 2.02 0.00

57.00 4.16 2.02 0.00

60.00 4.16 2.02 0.00

63.00 4.16 2.02 0.00

66.00 4.16 2.02 0.00

69.00 4.16 2.02 0.00

72.00 4.16 2.02 0.00

75.00 4.16 2.02 0.00

78.00 4.16 2.02 0.00

81.00 4.16 2.02 0.00

84.00 4.16 2.02 0.00

87.00 4.16 2.02 0.00

90.00 4.16 2.02 0.00

93.00 4.16 2.02 0.00

96.00 4.16 2.02 0.00

99.00 4.16 2.02 0.00

102.00 4.16 2.02 0.00

105.00 4.16 2.02 0.00

108.00 4.16 2.02 0.00

111.00 4.16 2.02 0.00

114.00 4.16 2.02 0.00

117.00 4.16 2.02 0.00

120.00 4.16 2.02 0.00

123.00 4.16 2.02 0.00

126.00 4.16 2.02 0.00

129.00 4.16 2.02 0.00

132.00 4.16 2.02 0.00

135.00 4.16 2.02 0.00

138.00 4.16 2.02 0.00

141.00 4.16 2.02 0.00

144.00 4.16 2.02 0.00

147.00 4.16 2.02 0.00

150.00 4.16 2.02 0.00

153.00 4.16 2.02 0.00
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Summary for Reach 1R: Channel 5

Inflow Area = 22.850 ac, 0.00% Impervious, Inflow Depth = 2.32" for 10 YR event
Inflow = 37.41cfs @ 12.38 hrs, Volume= 4.426 af
Outflow = 37.39 cfs @ 12.38 hrs, Volume= 4.426 af, Atten=0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 9.15 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.98 fps, Avg. Travel Time= 0.4 min

Peak Storage= 204 cf @ 12.38 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 331.37 cfs

4.00' x 2.00" deep channel, n=0.043

Side Slope Z-value= 3.0'/" Top Width= 16.00'
Length= 50.0" Slope= 0.1800"/"

Inlet Invert= 876.00', Outlet Invert= 867.00'
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Hydrograph for Reach 1R: Channel 5

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 876.00 0.00
6.00 0.00 0 876.00 0.00
12.00 7.69 68 876.28 7.58
18.00 1.69 25 876.12 1.69
24.00 0.96 18 876.08 0.96
30.00 0.05 2 876.01 0.05
36.00 0.01 0 876.00 0.01
42.00 0.00 0 876.00 0.00
48.00 0.00 0 876.00 0.00
54.00 0.00 0 876.00 0.00
60.00 0.00 0 876.00 0.00
66.00 0.00 0 876.00 0.00
72.00 0.00 0 876.00 0.00
78.00 0.00 0 876.00 0.00
84.00 0.00 0 876.00 0.00
90.00 0.00 0 876.00 0.00
96.00 0.00 0 876.00 0.00
102.00 0.00 0 876.00 0.00
108.00 0.00 0 876.00 0.00
114.00 0.00 0 876.00 0.00
120.00 0.00 0 876.00 0.00
126.00 0.00 0 876.00 0.00
132.00 0.00 0 876.00 0.00
138.00 0.00 0 876.00 0.00
144.00 0.00 0 876.00 0.00
150.00 0.00 0 876.00 0.00
156.00 0.00 0 876.00 0.00
162.00 0.00 0 876.00 0.00
168.00 0.00 0 876.00 0.00
174.00 0.00 0 876.00 0.00
180.00 0.00 0 876.00 0.00
186.00 0.00 0 876.00 0.00
192.00 0.00 0 876.00 0.00
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Summary for Reach 2R: Channel 6

Inflow Area = 75.070 ac, 0.00% Impervious, Inflow Depth = 2.32" for 10 YR event
Inflow = 1418 cfs @ 11.99 hrs, Volume= 14.517 af
Outflow = 13.34 cfs @ 12.07 hrs, Volume= 14.517 af, Atten=6%, Lag= 5.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.31 fps, Min. Travel Time= 2.9 min
Avg. Velocity = 0.95 fps, Avg. Travel Time= 10.2 min

Peak Storage= 2,357 cf @ 12.03 hrs
Average Depth at Peak Storage= 0.74'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 294.91 cfs

4.00' x 3.50" deep channel, n=0.052

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length= 580.0" Slope= 0.0293 '/

Inlet Invert= 857.00', Outlet Invert= 840.00'
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Hydrograph for Reach 2R: Channel 6

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.02 0 857.00 0.00
6.00 0.25 174 857.07 0.25
12.00 14.12 2,316 857.73 10.52
18.00 11.24 2,083 857.67 11.28
24.00 7.38 1,560 857.53 7.43
30.00 2.02 660 857.25 2.06
36.00 0.65 319 857.13 0.67
42.00 0.30 195 857.08 0.31
48.00 0.17 136 857.06 0.18
54.00 0.10 96 857.04 0.10
60.00 0.06 65 857.03 0.06
66.00 0.03 37 857.02 0.03
72.00 0.02 21 857.01 0.02
78.00 0.01 12 857.01 0.01
84.00 0.01 7 857.00 0.01
90.00 0.00 4 857.00 0.00
96.00 0.00 2 857.00 0.00
102.00 0.00 1 857.00 0.00
108.00 0.00 1 857.00 0.00
114.00 0.00 0 857.00 0.00
120.00 0.00 0 857.00 0.00
126.00 0.00 0 857.00 0.00
132.00 0.00 0 857.00 0.00
138.00 0.00 0 857.00 0.00
144.00 0.00 0 857.00 0.00
150.00 0.00 0 857.00 0.00
156.00 0.00 0 857.00 0.00
162.00 0.00 0 857.00 0.00
168.00 0.00 0 857.00 0.00
174.00 0.00 0 857.00 0.00
180.00 0.00 0 857.00 0.00
186.00 0.00 0 857.00 0.00
192.00 0.00 0 857.00 0.00



144-189 Pond C Type Il 24-hr 10 YR Rainfall=4.16"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 25

Summary for Reach 4R: Channel 4

Inflow Area = 8.940 ac, 0.00% Impervious, Inflow Depth = 2.34" for 10 YR event
Inflow = 25.80 cfs @ 12.09 hrs, Volume= 1.744 af
Outflow = 20.76 cfs @ 12.33 hrs, Volume= 1.744 af, Atten=20%, Lag= 14.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 1.53 fps, Min. Travel Time= 9.0 min
Avg. Velocity = 0.38 fps, Avg. Travel Time= 36.2 min

Peak Storage= 11,200 cf @ 12.18 hrs
Average Depth at Peak Storage= 1.56'
Bank-Full Depth= 3.00" Flow Area= 39.0 sf, Capacity= 86.14 cfs

4.00' x 3.00" deep channel, n=0.100

Side Slope Z-value= 3.0'/" Top Width= 22.00'
Length= 825.0' Slope=0.0109 /'

Inlet Invert= 894.00', Outlet Invert= 885.00'
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Hydrograph for Reach 4R: Channel 4

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 894.00 0.00
6.00 0.00 0 894.00 0.00
12.00 20.27 6,761 895.12 3.49
18.00 0.59 934 894.24 0.62
24.00 0.36 665 894.18 0.37
30.00 0.00 8 894.00 0.00
36.00 0.00 0 894.00 0.00
42.00 0.00 0 894.00 0.00
48.00 0.00 0 894.00 0.00
54.00 0.00 0 894.00 0.00
60.00 0.00 0 894.00 0.00
66.00 0.00 0 894.00 0.00
72.00 0.00 0 894.00 0.00
78.00 0.00 0 894.00 0.00
84.00 0.00 0 894.00 0.00
90.00 0.00 0 894.00 0.00
96.00 0.00 0 894.00 0.00
102.00 0.00 0 894.00 0.00
108.00 0.00 0 894.00 0.00
114.00 0.00 0 894.00 0.00
120.00 0.00 0 894.00 0.00
126.00 0.00 0 894.00 0.00
132.00 0.00 0 894.00 0.00
138.00 0.00 0 894.00 0.00
144.00 0.00 0 894.00 0.00
150.00 0.00 0 894.00 0.00
156.00 0.00 0 894.00 0.00
162.00 0.00 0 894.00 0.00
168.00 0.00 0 894.00 0.00
174.00 0.00 0 894.00 0.00
180.00 0.00 0 894.00 0.00
186.00 0.00 0 894.00 0.00
192.00 0.00 0 894.00 0.00
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Summary for Reach 5R: Channel 3

Inflow Area = 7.170 ac, 0.00% Impervious, Inflow Depth = 2.43" for 10 YR event
Inflow = 25.63 cfs @ 12.03 hrs, Volume= 1.449 af
Outflow = 20.99 cfs @ 12.21 hrs, Volume= 1.449 af, Atten=18%, Lag= 10.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 2.78 fps, Min. Travel Time= 7.0 min
Avg. Velocity = 0.69 fps, Avg. Travel Time= 28.1 min

Peak Storage= 8,858 cf @ 12.09 hrs
Average Depth at Peak Storage= 1.19'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 192.38 cfs

4.00' x 3.50' deep channel, n=0.077

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length=1,170.0' Slope= 0.0274"'/"

Inlet Invert= 916.00', Outlet Invert= 884.00'
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Hydrograph for Reach 5R: Channel 3

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 916.00 0.00
6.00 0.00 0 916.00 0.00
12.00 24.70 7,215 917.02 6.71
18.00 0.48 702 916.14 0.50
24.00 0.29 510 916.10 0.30
30.00 0.00 1 916.00 0.00
36.00 0.00 0 916.00 0.00
42.00 0.00 0 916.00 0.00
48.00 0.00 0 916.00 0.00
54.00 0.00 0 916.00 0.00
60.00 0.00 0 916.00 0.00
66.00 0.00 0 916.00 0.00
72.00 0.00 0 916.00 0.00
78.00 0.00 0 916.00 0.00
84.00 0.00 0 916.00 0.00
90.00 0.00 0 916.00 0.00
96.00 0.00 0 916.00 0.00
102.00 0.00 0 916.00 0.00
108.00 0.00 0 916.00 0.00
114.00 0.00 0 916.00 0.00
120.00 0.00 0 916.00 0.00
126.00 0.00 0 916.00 0.00
132.00 0.00 0 916.00 0.00
138.00 0.00 0 916.00 0.00
144.00 0.00 0 916.00 0.00
150.00 0.00 0 916.00 0.00
156.00 0.00 0 916.00 0.00
162.00 0.00 0 916.00 0.00
168.00 0.00 0 916.00 0.00
174.00 0.00 0 916.00 0.00
180.00 0.00 0 916.00 0.00
186.00 0.00 0 916.00 0.00
192.00 0.00 0 916.00 0.00
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Summary for Reach 10R: Channel 2 Reach A

Inflow Area = 11.080 ac, 0.00% Impervious, Inflow Depth = 2.51" for 10 YR event
Inflow = 48.09 cfs @ 11.97 hrs, Volume= 2.320 af
Outflow = 33.75cfs @ 12.20 hrs, Volume= 2.320 af, Atten=30%, Lag= 13.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 2.78 fps, Min. Travel Time= 9.5 min
Avg. Velocity = 0.63 fps, Avg. Travel Time= 41.8 min

Peak Storage= 19,394 cf @ 12.04 hrs
Average Depth at Peak Storage= 1.67'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 160.67 cfs

4.00' x 3.50" deep channel, n=0.100

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length= 1,585.0" Slope=0.0322"'/"

Inlet Invert= 919.00', Outlet Invert= 868.00'
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Hydrograph for Reach 10R: Channel 2 Reach A

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 919.00 0.00
6.00 0.00 0 919.00 0.00
12.00 45.66 18,418 920.61 10.62
18.00 0.74 1,424 919.20 0.79
24.00 0.46 1,024 919.15 0.47
30.00 0.00 13 919.00 0.00
36.00 0.00 0 919.00 0.00
42.00 0.00 0 919.00 0.00
48.00 0.00 0 919.00 0.00
54.00 0.00 0 919.00 0.00
60.00 0.00 0 919.00 0.00
66.00 0.00 0 919.00 0.00
72.00 0.00 0 919.00 0.00
78.00 0.00 0 919.00 0.00
84.00 0.00 0 919.00 0.00
90.00 0.00 0 919.00 0.00
96.00 0.00 0 919.00 0.00
102.00 0.00 0 919.00 0.00
108.00 0.00 0 919.00 0.00
114.00 0.00 0 919.00 0.00
120.00 0.00 0 919.00 0.00
126.00 0.00 0 919.00 0.00
132.00 0.00 0 919.00 0.00
138.00 0.00 0 919.00 0.00
144.00 0.00 0 919.00 0.00
150.00 0.00 0 919.00 0.00
156.00 0.00 0 919.00 0.00
162.00 0.00 0 919.00 0.00
168.00 0.00 0 919.00 0.00
174.00 0.00 0 919.00 0.00
180.00 0.00 0 919.00 0.00
186.00 0.00 0 919.00 0.00
192.00 0.00 0 919.00 0.00
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Summary for Pond 1P: Culvert 1

Inflow Area = 22.850 ac, 0.00% Impervious, Inflow Depth = 2.32" for 10 YR event
Inflow = 37.39cfs @ 12.38 hrs, Volume= 4.426 af

Outflow = 37.39 cfs @ 12.38 hrs, Volume= 4.426 af, Atten=0%, Lag= 0.0 min
Primary = 37.39 cfs @ 12.38 hrs, Volume= 4.426 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Peak Elev=867.91'@ 12.38 hrs

Device Routing Invert Outlet Devices

#1  Primary 865.50' 42.0" Round Culvert
L=47.0'" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 865.50'/ 862.00' S=0.0745'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 9.62 sf

Primary OutFlow Max=37.32 cfs @ 12.38 hrs HW=867.91' (Free Discharge)
1=Culvert (Inlet Controls 37.32 cfs @ 5.28 fps)
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Hydrograph for Pond 1P: Culvert 1

Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.00 865.50 0.00 156.00 0.00 865.50 0.00
3.00 0.00 865.50 0.00 159.00 0.00 865.50 0.00
6.00 0.00 865.50 0.00 162.00 0.00 865.50 0.00
9.00 0.03 865.55 0.03 165.00 0.00 865.50 0.00
12.00 7.58 866.49 7.58 168.00 0.00 865.50 0.00
15.00 3.1 866.12 3.1 171.00 0.00 865.50 0.00
18.00 1.69 865.96 1.69 174.00 0.00 865.50 0.00
21.00 1.14 865.87 1.14 177.00 0.00 865.50 0.00
24.00 0.96 865.84 0.96 180.00 0.00 865.50 0.00
27.00 0.17 865.64 0.17 183.00 0.00 865.50 0.00
30.00 0.05 865.58 0.05 186.00 0.00 865.50 0.00
33.00 0.02 865.55 0.02 189.00 0.00 865.50 0.00
36.00 0.01 865.53 0.01 192.00 0.00 865.50 0.00
39.00 0.00 865.51 0.00
42.00 0.00 865.50 0.00
45.00 0.00 865.50 0.00
48.00 0.00 865.50 0.00
51.00 0.00 865.50 0.00
54.00 0.00 865.50 0.00
57.00 0.00 865.50 0.00
60.00 0.00 865.50 0.00
63.00 0.00 865.50 0.00
66.00 0.00 865.50 0.00
69.00 0.00 865.50 0.00
72.00 0.00 865.50 0.00
75.00 0.00 865.50 0.00
78.00 0.00 865.50 0.00
81.00 0.00 865.50 0.00
84.00 0.00 865.50 0.00
87.00 0.00 865.50 0.00
90.00 0.00 865.50 0.00
93.00 0.00 865.50 0.00
96.00 0.00 865.50 0.00
99.00 0.00 865.50 0.00
102.00 0.00 865.50 0.00
105.00 0.00 865.50 0.00
108.00 0.00 865.50 0.00
111.00 0.00 865.50 0.00
114.00 0.00 865.50 0.00
117.00 0.00 865.50 0.00
120.00 0.00 865.50 0.00
123.00 0.00 865.50 0.00
126.00 0.00 865.50 0.00
129.00 0.00 865.50 0.00
132.00 0.00 865.50 0.00
135.00 0.00 865.50 0.00
138.00 0.00 865.50 0.00
141.00 0.00 865.50 0.00
144.00 0.00 865.50 0.00
147.00 0.00 865.50 0.00
150.00 0.00 865.50 0.00
153.00 0.00 865.50 0.00
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Summary for Pond 4P: Downchute C Inlet

Inflow Area = 22.480 ac, 0.00% Impervious, Inflow Depth = 2.51" for 10 YR event
Inflow = 58.30 cfs @ 11.99 hrs, Volume= 4.707 af

Outflow = 58.30 cfs @ 11.99 hrs, Volume= 4.707 af, Atten=0%, Lag= 0.0 min
Primary = 58.30 cfs @ 11.99 hrs, Volume= 4.707 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Peak Elev=866.95' @ 11.99 hrs Surf.Area= 0.000 ac Storage= 0.001 af

Plug-Flow detention time= 0.2 min calculated for 4.707 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 829.9 - 829.8 )

Volume Invert  Avail.Storage Storage Description
#1 863.00' 0.002 af 4.00'W x 4.00'L x 5.00'H Prismatoid
Device Routing Invert Outlet Devices
#1  Primary 863.50' 48.0" Round Culvert

L=120.0" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 863.50'/ 862.00' S=0.0125"" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 12.57 sf

Primary OutFlow Max=57.60 cfs @ 11.99 hrs HW=866.93" (Free Discharge)
1=Culvert (Barrel Controls 57.60 cfs @ 6.75 fps)
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Hydrograph for Pond 4P: Downchute C Inlet

Time Inflow Storage Elevation Primary
(hours) (cfs) (acre-feet) (feet) (cfs)
0.00 0.00 0.000 863.00 0.00
6.00 0.00 0.000 863.00 0.00
12.00 57.82 0.001 866.94 57.83
18.00 1.55 0.000 864.01 1.55
24.00 0.94 0.000 863.90 0.94
30.00 0.00 0.000 863.51 0.00
36.00 0.00 0.000 863.50 0.00
42.00 0.00 0.000 863.50 0.00
48.00 0.00 0.000 863.50 0.00
54.00 0.00 0.000 863.50 0.00
60.00 0.00 0.000 863.50 0.00
66.00 0.00 0.000 863.50 0.00
72.00 0.00 0.000 863.50 0.00
78.00 0.00 0.000 863.50 0.00
84.00 0.00 0.000 863.50 0.00
90.00 0.00 0.000 863.50 0.00
96.00 0.00 0.000 863.50 0.00
102.00 0.00 0.000 863.50 0.00
108.00 0.00 0.000 863.50 0.00
114.00 0.00 0.000 863.50 0.00
120.00 0.00 0.000 863.50 0.00
126.00 0.00 0.000 863.50 0.00
132.00 0.00 0.000 863.50 0.00
138.00 0.00 0.000 863.50 0.00
144.00 0.00 0.000 863.50 0.00
150.00 0.00 0.000 863.50 0.00
156.00 0.00 0.000 863.50 0.00
162.00 0.00 0.000 863.50 0.00
168.00 0.00 0.000 863.50 0.00
174.00 0.00 0.000 863.50 0.00
180.00 0.00 0.000 863.50 0.00
186.00 0.00 0.000 863.50 0.00

192.00 0.00 0.000 863.50 0.00
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Summary for Pond FB-C: Pond C Forebay

Inflow Area = 49.680 ac, 0.00% Impervious, Inflow Depth = 2.38" for 10 YR event

Inflow = 80.20cfs @ 11.99 hrs, Volume= 9.836 af

Outflow = 67.73 cfs @ 12.30 hrs, Volume= 10.239 af, Atten=16%, Lag= 18.7 min
Primary = 67.73 cfs @ 12.30 hrs, Volume= 10.239 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Starting Elev= 859.00" Surf.Area= 16,463 sf Storage= 15,614 cf
Peak Elev=859.53'@ 12.30 hrs Surf.Area= 17,354 sf Storage= 24,498 cf (8,885 cf above start)

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 858.00' 206,682 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

858.00 14,765 0 0

860.00 18,160 32,925 32,925

862.00 21,799 39,959 72,884

864.00 25,683 47,482 120,366

866.00 29,812 55,495 175,861

867.00 31,830 30,821 206,682
Device Routing Invert Outlet Devices

#1  Primary 858.00' Custom Weir/Orifice X 0.40, Cv=2.62 (C= 3.28)

Head (feet) 0.00 9.00
Width (feet) 25.00 61.00

Primary OutFlow Max=67.71 cfs @ 12.30 hrs HW=859.53' (Free Discharge)
T _1=Custom Weir/Orifice (Weir Controls 67.71 cfs @ 1.58 fps)
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Hydrograph for Pond FB-C: Pond C Forebay

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 15,614 859.00 34.85
6.00 0.00 0 858.00 0.00
12.00 79.41 23,372 859.46 63.21
18.00 3.50 3,352 858.22 3.58
24.00 2.06 2,312 858.16 2.08
30.00 0.05 92 858.01 0.06
36.00 0.01 14 858.00 0.01
42.00 0.00 2 858.00 0.00
48.00 0.00 0 858.00 0.00
54.00 0.00 0 858.00 0.00
60.00 0.00 0 858.00 0.00
66.00 0.00 0 858.00 0.00
72.00 0.00 0 858.00 0.00
78.00 0.00 0 858.00 0.00
84.00 0.00 0 858.00 0.00
90.00 0.00 0 858.00 0.00
96.00 0.00 0 858.00 0.00
102.00 0.00 0 858.00 0.00
108.00 0.00 0 858.00 0.00
114.00 0.00 0 858.00 0.00
120.00 0.00 0 858.00 0.00
126.00 0.00 0 858.00 0.00
132.00 0.00 0 858.00 0.00
138.00 0.00 0 858.00 0.00
144.00 0.00 0 858.00 0.00
150.00 0.00 0 858.00 0.00
156.00 0.00 0 858.00 0.00
162.00 0.00 0 858.00 0.00
168.00 0.00 0 858.00 0.00
174.00 0.00 0 858.00 0.00
180.00 0.00 0 858.00 0.00
186.00 0.00 0 858.00 0.00
192.00 0.00 0 858.00 0.00
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Summary for Pond P-C: Pond C

Inflow Area = 72.940 ac, 0.00% Impervious, Inflow Depth = 2.33" for 10 YR event

Inflow = 142.38 cfs @ 12.00 hrs, Volume= 14.146 af

Outflow = 12.71 cfs @ 13.96 hrs, Volume= 14.117 af, Atten=91%, Lag= 117.4 min
Primary = 12.71 cfs @ 13.96 hrs, Volume= 14.117 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Starting Elev= 859.00" Surf.Area= 155,517 sf Storage= 711,694 cf
Peak Elev=860.99' @ 13.96 hrs Surf.Area= 166,345 sf Storage= 1,032,527 cf (320,834 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 381.4 min ( 1,214.8 - 833.4)

Volume Invert Avail.Storage Storage Description
#1 854.00' 1,557,643 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
854.00 129,407 0 0
856.00 139,654 269,061 269,061
858.00 150,147 289,801 558,862
860.00 160,886 311,033 869,895
862.00 171,871 332,757 1,202,652
864.00 183,120 354,991 1,557,643
Device Routing Invert Outlet Devices
#1  Primary 858.42" 24.0" Round Culvert

L=259.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 858.42' / 857.13' S=0.0050"" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf
#2  Device 1 859.00' 24.0" W x 6.0" H Vert. Orifice/Grate X 2.00 C= 0.600
#3  Device 1 861.50' 27.5" x 27.5" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#4  Secondary 862.50' Custom Weir/Orifice, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.50
Width (feet) 33.00 42.00

Primary OutFlow Max=12.71 cfs @ 13.96 hrs HW=860.99' (Free Discharge)
=Culvert (Passes 12.71 cfs of 17.66 cfs potential flow)
f:2=0rificelGrate (Orifice Controls 12.71 cfs @ 6.35 fps)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=859.00" (Free Discharge)
4=Custom Weir/Orifice ( Controls 0.00 cfs)
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Hydrograph for Pond P-C: Pond C

Time Inflow Storage Elevation Outflow Primary Secondary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 34.85 712,321 859.00 0.02 0.02 0.00
6.00 0.00 721,178 859.06 0.25 0.25 0.00
12.00 142.36 817,866 859.67 6.17 6.17 0.00
18.00 4.98 964,594 860.58 11.10 11.10 0.00
24.00 2.95 843,298 859.83 7.30 7.30 0.00
30.00 0.06 757,084 859.29 2.02 2.02 0.00
36.00 0.01 732,447 859.13 0.65 0.65 0.00
42.00 0.00 723,260 859.07 0.30 0.30 0.00
48.00 0.00 718,291 859.04 0.17 0.17 0.00
54.00 0.00 715,453 859.02 0.10 0.10 0.00
60.00 0.00 713,835 859.01 0.06 0.06 0.00
66.00 0.00 712,913 859.01 0.03 0.03 0.00
72.00 0.00 712,388 859.00 0.02 0.02 0.00
78.00 0.00 712,089 859.00 0.01 0.01 0.00
84.00 0.00 711,919 859.00 0.01 0.01 0.00
90.00 0.00 711,822 859.00 0.00 0.00 0.00
96.00 0.00 711,767 859.00 0.00 0.00 0.00
102.00 0.00 711,735 859.00 0.00 0.00 0.00
108.00 0.00 711,717 859.00 0.00 0.00 0.00
114.00 0.00 711,707 859.00 0.00 0.00 0.00
120.00 0.00 711,701 859.00 0.00 0.00 0.00
126.00 0.00 711,698 859.00 0.00 0.00 0.00
132.00 0.00 711,696 859.00 0.00 0.00 0.00
138.00 0.00 711,695 859.00 0.00 0.00 0.00
144.00 0.00 711,695 859.00 0.00 0.00 0.00
150.00 0.00 711,694 859.00 0.00 0.00 0.00
156.00 0.00 711,694 859.00 0.00 0.00 0.00
162.00 0.00 711,694 859.00 0.00 0.00 0.00
168.00 0.00 711,694 859.00 0.00 0.00 0.00
174.00 0.00 711,694 859.00 0.00 0.00 0.00
180.00 0.00 711,694 859.00 0.00 0.00 0.00
186.00 0.00 711,694 859.00 0.00 0.00 0.00

192.00 0.00 711,694 859.00 0.00 0.00 0.00
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Summary for Pond ST-C: Sediment Trap C

Inflow Area = 22.420 ac, 0.00% Impervious, Inflow Depth = 2.32" for 10 YR event
Inflow = 48.97 cfs @ 12.22 hrs, Volume= 4.336 af

Outflow = 37.20 cfs @ 12.38 hrs, Volume= 4.336 af, Atten=24%, Lag= 9.1 min
Primary = 37.20 cfs @ 12.38 hrs, Volume= 4.336 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Peak Elev=880.13' @ 12.38 hrs Surf.Area= 19,792 sf Storage= 37,809 cf

Plug-Flow detention time=42.1 min calculated for 4.336 af (100% of inflow)
Center-of-Mass det. time=41.8 min ( 889.6 - 847.8 )

Volume Invert Avail.Storage Storage Description

#1 878.00' 130,540 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

878.00 15,693 0 0

880.00 19,513 35,206 35,206

882.00 23,733 43,246 78,452

884.00 28,355 52,088 130,540
Device Routing Invert Outlet Devices

#1  Primary 878.00' Custom Weir/Orifice X 0.40, Cv=2.62 (C= 3.28)

Head (feet) 0.00 6.00
Width (feet) 4.00 40.00

Primary OutFlow Max=37.12 cfs @ 12.38 hrs HW=880.13" (Free Discharge)
T _1=Custom Weir/Orifice (Weir Controls 37.12 cfs @ 1.68 fps)
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Hydrograph for Pond ST-C: Sediment Trap C

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 878.00 0.00
6.00 0.00 0 878.00 0.00
12.00 21.78 13,673 878.83 5.93
18.00 1.52 6,467 878.40 1.66
24.00 0.91 4,567 878.29 0.94
30.00 0.00 592 878.04 0.05
36.00 0.00 98 878.01 0.01
42.00 0.00 16 878.00 0.00
48.00 0.00 3 878.00 0.00
54.00 0.00 0 878.00 0.00
60.00 0.00 0 878.00 0.00
66.00 0.00 0 878.00 0.00
72.00 0.00 0 878.00 0.00
78.00 0.00 0 878.00 0.00
84.00 0.00 0 878.00 0.00
90.00 0.00 0 878.00 0.00
96.00 0.00 0 878.00 0.00
102.00 0.00 0 878.00 0.00
108.00 0.00 0 878.00 0.00
114.00 0.00 0 878.00 0.00
120.00 0.00 0 878.00 0.00
126.00 0.00 0 878.00 0.00
132.00 0.00 0 878.00 0.00
138.00 0.00 0 878.00 0.00
144.00 0.00 0 878.00 0.00
150.00 0.00 0 878.00 0.00
156.00 0.00 0 878.00 0.00
162.00 0.00 0 878.00 0.00
168.00 0.00 0 878.00 0.00
174.00 0.00 0 878.00 0.00
180.00 0.00 0 878.00 0.00
186.00 0.00 0 878.00 0.00
192.00 0.00 0 878.00 0.00
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

40.100 84 50-75% Grass cover, Fair, HSG D (1S, 3S, 6S, 7S, 9S, 11S, 18S, C4)
33.950 77 Brush, Fair, HSG D (1S, 3S, 6S, 7S, C2, C4)

1.020 91 Gravel roads, HSG D (9S, C2, C4)
75.070 81 TOTAL AREA
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Summary for Subcatchment 1S: DA-6

Runoff = 11.03 cfs @ 11.97 hrs, Volume= 0.525 af, Depth= 2.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25 YR Rainfall=4.97"

Area (ac) CN Description
1.250 84 50-75% Grass cover, Fair, HSG D
0.880 77 Brush, Fair, HSG D
2.130 81 Weighted Average
2.130 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry,




144-189 Pond C Type Il 24-hr 25 YR Rainfall=4.97"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 4

Hydrograph for Subcatchment 1S: DA-6

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.97 2.96 0.00
3.00 0.17 0.00 0.00 159.00 4.97 2.96 0.00
6.00 0.40 0.00 0.00 162.00 4.97 2.96 0.00
9.00 0.73 0.03 0.06 165.00 4.97 2.96 0.00
12.00 3.30 1.54 10.28 168.00 4.97 2.96 0.00
15.00 4.24 2.33 0.28 171.00 4.97 2.96 0.00
18.00 4.58 2.62 0.17 174.00 4.97 2.96 0.00
21.00 4.79 2.80 0.12 177.00 4.97 2.96 0.00
24.00 4.97 2.96 0.10 180.00 4.97 2.96 0.00
27.00 4.97 2.96 0.00 183.00 4.97 2.96 0.00
30.00 4.97 2.96 0.00 186.00 4.97 2.96 0.00
33.00 4.97 2.96 0.00 189.00 4.97 2.96 0.00
36.00 4.97 2.96 0.00 192.00 4.97 2.96 0.00
39.00 4.97 2.96 0.00

42.00 4.97 2.96 0.00

45.00 4.97 2.96 0.00

48.00 4.97 2.96 0.00

51.00 4.97 2.96 0.00

54.00 4.97 2.96 0.00

57.00 4.97 2.96 0.00

60.00 4.97 2.96 0.00

63.00 4.97 2.96 0.00

66.00 4.97 2.96 0.00

69.00 4.97 2.96 0.00

72.00 4.97 2.96 0.00

75.00 4.97 2.96 0.00

78.00 4.97 2.96 0.00

81.00 4.97 2.96 0.00

84.00 4.97 2.96 0.00

87.00 4.97 2.96 0.00

90.00 4.97 2.96 0.00

93.00 4.97 2.96 0.00

96.00 4.97 2.96 0.00

99.00 4.97 2.96 0.00

102.00 4.97 2.96 0.00

105.00 4.97 2.96 0.00

108.00 4.97 2.96 0.00

111.00 4.97 2.96 0.00

114.00 4.97 2.96 0.00

117.00 4.97 2.96 0.00

120.00 4.97 2.96 0.00

123.00 4.97 2.96 0.00

126.00 4.97 2.96 0.00

129.00 4.97 2.96 0.00

132.00 4.97 2.96 0.00

135.00 4.97 2.96 0.00

138.00 4.97 2.96 0.00

141.00 4.97 2.96 0.00

144.00 4.97 2.96 0.00

147.00 4.97 2.96 0.00

150.00 4.97 2.96 0.00

153.00 4.97 2.96 0.00
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Summary for Subcatchment 3S: DA-3

Runoff = 33.01cfs @ 12.03 hrs, Volume= 1.880 af, Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25 YR Rainfall=4.97"

Area (ac) CN Description
1.430 77 Brush, Fair, HSG D
5.740 84 50-75% Grass cover, Fair, HSG D
7.170 83 Weighted Average
7.170 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.0 690 0.0377 1.04 Lag/CN Method,
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Hydrograph for Subcatchment 3S: DA-3

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.97 3.15 0.00
3.00 0.17 0.00 0.00 159.00 4.97 3.15 0.00
6.00 0.40 0.00 0.00 162.00 4.97 3.15 0.00
9.00 0.73 0.04 0.26 165.00 4.97 3.15 0.00
12.00 3.30 1.69 31.94 168.00 4.97 3.15 0.00
15.00 4.24 2.50 0.98 171.00 4.97 3.15 0.00
18.00 4.58 2.79 0.59 174.00 4.97 3.15 0.00
21.00 4.79 2.99 0.41 177.00 4.97 3.15 0.00
24.00 4.97 3.15 0.36 180.00 4.97 3.15 0.00
27.00 4.97 3.15 0.00 183.00 4.97 3.15 0.00
30.00 4.97 3.15 0.00 186.00 4.97 3.15 0.00
33.00 4.97 3.15 0.00 189.00 4.97 3.15 0.00
36.00 4.97 3.15 0.00 192.00 4.97 3.15 0.00
39.00 4.97 3.15 0.00

42.00 4.97 3.15 0.00

45.00 4.97 3.15 0.00

48.00 4.97 3.15 0.00

51.00 4.97 3.15 0.00

54.00 4.97 3.15 0.00

57.00 4.97 3.15 0.00

60.00 4.97 3.15 0.00

63.00 4.97 3.15 0.00

66.00 4.97 3.15 0.00

69.00 4.97 3.15 0.00

72.00 4.97 3.15 0.00

75.00 4.97 3.15 0.00

78.00 4.97 3.15 0.00

81.00 4.97 3.15 0.00

84.00 4.97 3.15 0.00

87.00 4.97 3.15 0.00

90.00 4.97 3.15 0.00

93.00 4.97 3.15 0.00

96.00 4.97 3.15 0.00

99.00 4.97 3.15 0.00

102.00 4.97 3.15 0.00

105.00 4.97 3.15 0.00

108.00 4.97 3.15 0.00

111.00 4.97 3.15 0.00

114.00 4.97 3.15 0.00

117.00 4.97 3.15 0.00

120.00 4.97 3.15 0.00

123.00 4.97 3.15 0.00

126.00 4.97 3.15 0.00

129.00 4.97 3.15 0.00

132.00 4.97 3.15 0.00

135.00 4.97 3.15 0.00

138.00 4.97 3.15 0.00

141.00 4.97 3.15 0.00

144.00 4.97 3.15 0.00

147.00 4.97 3.15 0.00

150.00 4.97 3.15 0.00

153.00 4.97 3.15 0.00
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Summary for Subcatchment 6S: DA-4

Runoff = 33.52cfs @ 12.09 hrs, Volume= 2.274 af, Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25 YR Rainfall=4.97"

Area (ac) CN Description
2.410 77 Brush, Fair, HSG D
6.530 84 50-75% Grass cover, Fair, HSG D
8.940 82 Weighted Average
8.940 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.5 1,100 0.0382 1.1 Lag/CN Method,
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Hydrograph for Subcatchment 6S: DA-4

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.97 3.05 0.00
3.00 0.17 0.00 0.00 159.00 4.97 3.05 0.00
6.00 0.40 0.00 0.00 162.00 4.97 3.05 0.00
9.00 0.73 0.03 0.26 165.00 4.97 3.05 0.00
12.00 3.30 1.61 26.71 168.00 4.97 3.05 0.00
15.00 4.24 2.41 1.23 171.00 4.97 3.05 0.00
18.00 4.58 2.70 0.73 174.00 4.97 3.05 0.00
21.00 4.79 2.90 0.50 177.00 4.97 3.05 0.00
24.00 4.97 3.05 0.45 180.00 4.97 3.05 0.00
27.00 4.97 3.05 0.00 183.00 4.97 3.05 0.00
30.00 4.97 3.05 0.00 186.00 4.97 3.05 0.00
33.00 4.97 3.05 0.00 189.00 4.97 3.05 0.00
36.00 4.97 3.05 0.00 192.00 4.97 3.05 0.00
39.00 4.97 3.05 0.00

42.00 4.97 3.05 0.00

45.00 4.97 3.05 0.00

48.00 4.97 3.05 0.00

51.00 4.97 3.05 0.00

54.00 4.97 3.05 0.00

57.00 4.97 3.05 0.00

60.00 4.97 3.05 0.00

63.00 4.97 3.05 0.00

66.00 4.97 3.05 0.00

69.00 4.97 3.05 0.00

72.00 4.97 3.05 0.00

75.00 4.97 3.05 0.00

78.00 4.97 3.05 0.00

81.00 4.97 3.05 0.00

84.00 4.97 3.05 0.00

87.00 4.97 3.05 0.00

90.00 4.97 3.05 0.00

93.00 4.97 3.05 0.00

96.00 4.97 3.05 0.00

99.00 4.97 3.05 0.00

102.00 4.97 3.05 0.00

105.00 4.97 3.05 0.00

108.00 4.97 3.05 0.00

111.00 4.97 3.05 0.00

114.00 4.97 3.05 0.00

117.00 4.97 3.05 0.00

120.00 4.97 3.05 0.00

123.00 4.97 3.05 0.00

126.00 4.97 3.05 0.00

129.00 4.97 3.05 0.00

132.00 4.97 3.05 0.00

135.00 4.97 3.05 0.00

138.00 4.97 3.05 0.00

141.00 4.97 3.05 0.00

144.00 4.97 3.05 0.00

147.00 4.97 3.05 0.00

150.00 4.97 3.05 0.00

153.00 4.97 3.05 0.00
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Summary for Subcatchment 7S: DA-C1

Runoff = 21.15cfs @ 12.11 hrs, Volume= 1.507 af, Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25 YR Rainfall=4.97"

Area (ac) CN Description
2.290 84 50-75% Grass cover, Fair, HSG D
4.020 77 Brush, Fair, HSG D
6.310 80 Weighted Average
6.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.2 1,220 0.0420 1.12 Lag/CN Method,
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Hydrograph for Subcatchment 7S: DA-C1

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.97 2.87 0.00
3.00 0.17 0.00 0.00 159.00 4.97 2.87 0.00
6.00 0.40 0.00 0.00 162.00 4.97 2.87 0.00
9.00 0.73 0.02 0.13 165.00 4.97 2.87 0.00
12.00 3.30 1.48 15.57 168.00 4.97 2.87 0.00
15.00 4.24 2.24 0.85 171.00 4.97 2.87 0.00
18.00 4.58 2.53 0.51 174.00 4.97 2.87 0.00
21.00 4.79 2.71 0.35 177.00 4.97 2.87 0.00
24.00 4.97 2.87 0.31 180.00 4.97 2.87 0.00
27.00 4.97 2.87 0.00 183.00 4.97 2.87 0.00
30.00 4.97 2.87 0.00 186.00 4.97 2.87 0.00
33.00 4.97 2.87 0.00 189.00 4.97 2.87 0.00
36.00 4.97 2.87 0.00 192.00 4.97 2.87 0.00
39.00 4.97 2.87 0.00

42.00 4.97 2.87 0.00

45.00 4.97 2.87 0.00

48.00 4.97 2.87 0.00

51.00 4.97 2.87 0.00

54.00 4.97 2.87 0.00

57.00 4.97 2.87 0.00

60.00 4.97 2.87 0.00

63.00 4.97 2.87 0.00

66.00 4.97 2.87 0.00

69.00 4.97 2.87 0.00

72.00 4.97 2.87 0.00

75.00 4.97 2.87 0.00

78.00 4.97 2.87 0.00

81.00 4.97 2.87 0.00

84.00 4.97 2.87 0.00

87.00 4.97 2.87 0.00

90.00 4.97 2.87 0.00

93.00 4.97 2.87 0.00

96.00 4.97 2.87 0.00

99.00 4.97 2.87 0.00

102.00 4.97 2.87 0.00

105.00 4.97 2.87 0.00

108.00 4.97 2.87 0.00

111.00 4.97 2.87 0.00

114.00 4.97 2.87 0.00

117.00 4.97 2.87 0.00

120.00 4.97 2.87 0.00

123.00 4.97 2.87 0.00

126.00 4.97 2.87 0.00

129.00 4.97 2.87 0.00

132.00 4.97 2.87 0.00

135.00 4.97 2.87 0.00

138.00 4.97 2.87 0.00

141.00 4.97 2.87 0.00

144.00 4.97 2.87 0.00

147.00 4.97 2.87 0.00

150.00 4.97 2.87 0.00

153.00 4.97 2.87 0.00
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Summary for Subcatchment 9S: DA-2A

Runoff = 61.37 cfs @ 11.97 hrs, Volume= 2.994 af, Depth= 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25 YR Rainfall=4.97"

Area (ac) CN Description

10.500 84 50-75% Grass cover, Fair, HSG D
0.580 91 Gravel roads, HSG D

11.080 84 Weighted Average

11.080 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.1 440 0.0568 1.21 Lag/CN Method,

0.2 174 0.2400 17.53 223.52 Trap/Veel/Rect Channel Flow,
Bot.W=4.00' D=1.50" Z=3.0"'/" Top.W=13.00'
n= 0.040

6.3 614 Total
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Hydrograph for Subcatchment 9S: DA-2A

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.97 3.24 0.00
3.00 0.17 0.00 0.00 159.00 4.97 3.24 0.00
6.00 0.40 0.00 0.01 162.00 4.97 3.24 0.00
9.00 0.73 0.05 0.48 165.00 4.97 3.24 0.00
12.00 3.30 1.76 58.05 168.00 4.97 3.24 0.00
15.00 4.24 2.59 1.52 171.00 4.97 3.24 0.00
18.00 4.58 2.89 0.91 174.00 4.97 3.24 0.00
21.00 4.79 3.08 0.63 177.00 4.97 3.24 0.00
24.00 4.97 3.24 0.56 180.00 4.97 3.24 0.00
27.00 4.97 3.24 0.00 183.00 4.97 3.24 0.00
30.00 4.97 3.24 0.00 186.00 4.97 3.24 0.00
33.00 4.97 3.24 0.00 189.00 4.97 3.24 0.00
36.00 4.97 3.24 0.00 192.00 4.97 3.24 0.00
39.00 4.97 3.24 0.00

42.00 4.97 3.24 0.00

45.00 4.97 3.24 0.00

48.00 4.97 3.24 0.00

51.00 4.97 3.24 0.00

54.00 4.97 3.24 0.00

57.00 4.97 3.24 0.00

60.00 4.97 3.24 0.00

63.00 4.97 3.24 0.00

66.00 4.97 3.24 0.00

69.00 4.97 3.24 0.00

72.00 4.97 3.24 0.00

75.00 4.97 3.24 0.00

78.00 4.97 3.24 0.00

81.00 4.97 3.24 0.00

84.00 4.97 3.24 0.00

87.00 4.97 3.24 0.00

90.00 4.97 3.24 0.00

93.00 4.97 3.24 0.00

96.00 4.97 3.24 0.00

99.00 4.97 3.24 0.00

102.00 4.97 3.24 0.00

105.00 4.97 3.24 0.00

108.00 4.97 3.24 0.00

111.00 4.97 3.24 0.00

114.00 4.97 3.24 0.00

117.00 4.97 3.24 0.00

120.00 4.97 3.24 0.00

123.00 4.97 3.24 0.00

126.00 4.97 3.24 0.00

129.00 4.97 3.24 0.00

132.00 4.97 3.24 0.00

135.00 4.97 3.24 0.00

138.00 4.97 3.24 0.00

141.00 4.97 3.24 0.00

144.00 4.97 3.24 0.00

147.00 4.97 3.24 0.00

150.00 4.97 3.24 0.00

153.00 4.97 3.24 0.00
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Summary for Subcatchment 11S: DA-5

Runoff = 241 cfs@ 11.97 hrs, Volume= 0.116 af, Depth= 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25 YR Rainfall=4.97"

Area (ac) CN Description
0.430 84 50-75% Grass cover, Fair, HSG D
0.430 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Hydrograph for Subcatchment 11S: DA-5

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.97 3.24 0.00
3.00 0.17 0.00 0.00 159.00 4.97 3.24 0.00
6.00 0.40 0.00 0.00 162.00 4.97 3.24 0.00
9.00 0.73 0.05 0.02 165.00 4.97 3.24 0.00
12.00 3.30 1.76 2.23 168.00 4.97 3.24 0.00
15.00 4.24 2.59 0.06 171.00 4.97 3.24 0.00
18.00 4.58 2.89 0.04 174.00 4.97 3.24 0.00
21.00 4.79 3.08 0.02 177.00 4.97 3.24 0.00
24.00 4.97 3.24 0.02 180.00 4.97 3.24 0.00
27.00 4.97 3.24 0.00 183.00 4.97 3.24 0.00
30.00 4.97 3.24 0.00 186.00 4.97 3.24 0.00
33.00 4.97 3.24 0.00 189.00 4.97 3.24 0.00
36.00 4.97 3.24 0.00 192.00 4.97 3.24 0.00
39.00 4.97 3.24 0.00

42.00 4.97 3.24 0.00

45.00 4.97 3.24 0.00

48.00 4.97 3.24 0.00

51.00 4.97 3.24 0.00

54.00 4.97 3.24 0.00

57.00 4.97 3.24 0.00

60.00 4.97 3.24 0.00

63.00 4.97 3.24 0.00

66.00 4.97 3.24 0.00

69.00 4.97 3.24 0.00

72.00 4.97 3.24 0.00

75.00 4.97 3.24 0.00

78.00 4.97 3.24 0.00

81.00 4.97 3.24 0.00

84.00 4.97 3.24 0.00

87.00 4.97 3.24 0.00

90.00 4.97 3.24 0.00

93.00 4.97 3.24 0.00

96.00 4.97 3.24 0.00

99.00 4.97 3.24 0.00

102.00 4.97 3.24 0.00

105.00 4.97 3.24 0.00

108.00 4.97 3.24 0.00

111.00 4.97 3.24 0.00

114.00 4.97 3.24 0.00

117.00 4.97 3.24 0.00

120.00 4.97 3.24 0.00

123.00 4.97 3.24 0.00

126.00 4.97 3.24 0.00

129.00 4.97 3.24 0.00

132.00 4.97 3.24 0.00

135.00 4.97 3.24 0.00

138.00 4.97 3.24 0.00

141.00 4.97 3.24 0.00

144.00 4.97 3.24 0.00

147.00 4.97 3.24 0.00

150.00 4.97 3.24 0.00

153.00 4.97 3.24 0.00




144-189 Pond C Type Il 24-hr 25 YR Rainfall=4.97"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 15

Summary for Subcatchment 18S: DA-C3

Runoff = 62.46 cfs @ 11.98 hrs, Volume= 3.081 af, Depth= 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25 YR Rainfall=4.97"

Area (ac) CN Description
11.400 84 50-75% Grass cover, Fair, HSG D
11.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.9 182 0.1484 1.64 Lag/CN Method,

4.3 534 0.0190 2.07 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

0.4 397 0.2400 17.53 223.52 Trap/Veel/Rect Channel Flow,
Bot.W=4.00' D=1.50' Z=3.0'/* Top.W=13.00'
n=0.040

6.6 1,113 Total
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Hydrograph for Subcatchment 18S: DA-C3

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.97 3.24 0.00
3.00 0.17 0.00 0.00 159.00 4.97 3.24 0.00
6.00 0.40 0.00 0.01 162.00 4.97 3.24 0.00
9.00 0.73 0.05 0.49 165.00 4.97 3.24 0.00
12.00 3.30 1.76 60.04 168.00 4.97 3.24 0.00
15.00 4.24 2.59 1.56 171.00 4.97 3.24 0.00
18.00 4.58 2.89 0.94 174.00 4.97 3.24 0.00
21.00 4.79 3.08 0.65 177.00 4.97 3.24 0.00
24.00 4.97 3.24 0.58 180.00 4.97 3.24 0.00
27.00 4.97 3.24 0.00 183.00 4.97 3.24 0.00
30.00 4.97 3.24 0.00 186.00 4.97 3.24 0.00
33.00 4.97 3.24 0.00 189.00 4.97 3.24 0.00
36.00 4.97 3.24 0.00 192.00 4.97 3.24 0.00
39.00 4.97 3.24 0.00

42.00 4.97 3.24 0.00

45.00 4.97 3.24 0.00

48.00 4.97 3.24 0.00

51.00 4.97 3.24 0.00

54.00 4.97 3.24 0.00

57.00 4.97 3.24 0.00

60.00 4.97 3.24 0.00

63.00 4.97 3.24 0.00

66.00 4.97 3.24 0.00

69.00 4.97 3.24 0.00

72.00 4.97 3.24 0.00

75.00 4.97 3.24 0.00

78.00 4.97 3.24 0.00

81.00 4.97 3.24 0.00

84.00 4.97 3.24 0.00

87.00 4.97 3.24 0.00

90.00 4.97 3.24 0.00

93.00 4.97 3.24 0.00

96.00 4.97 3.24 0.00

99.00 4.97 3.24 0.00

102.00 4.97 3.24 0.00

105.00 4.97 3.24 0.00

108.00 4.97 3.24 0.00

111.00 4.97 3.24 0.00

114.00 4.97 3.24 0.00

117.00 4.97 3.24 0.00

120.00 4.97 3.24 0.00

123.00 4.97 3.24 0.00

126.00 4.97 3.24 0.00

129.00 4.97 3.24 0.00

132.00 4.97 3.24 0.00

135.00 4.97 3.24 0.00

138.00 4.97 3.24 0.00

141.00 4.97 3.24 0.00

144.00 4.97 3.24 0.00

147.00 4.97 3.24 0.00

150.00 4.97 3.24 0.00

153.00 4.97 3.24 0.00
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Summary for Subcatchment C2: DA-C2

Runoff = 20.30 cfs @ 11.97 hrs, Volume= 0.942 af, Depth= 2.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25 YR Rainfall=4.97"

Area (ac) CN Description

4.310 77 Brush, Fair, HSG D
0.040 91 Gravel roads, HSG D

4350 77 Weighted Average

4.350 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 578 0.2007 1.92 Lag/CN Method,
0.5 149 0.0940 4.94 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.1 58 0.6200 12.68 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

5.6 785 Total
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Hydrograph for Subcatchment C2: DA-C2

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.97 2.60 0.00
3.00 0.17 0.00 0.00 159.00 4.97 2.60 0.00
6.00 0.40 0.00 0.00 162.00 4.97 2.60 0.00
9.00 0.73 0.01 0.05 165.00 4.97 2.60 0.00
12.00 3.30 1.28 18.53 168.00 4.97 2.60 0.00
15.00 4.24 2.00 0.53 171.00 4.97 2.60 0.00
18.00 4.58 2.27 0.32 174.00 4.97 2.60 0.00
21.00 4.79 2.45 0.23 177.00 4.97 2.60 0.00
24.00 4.97 2.60 0.20 180.00 4.97 2.60 0.00
27.00 4.97 2.60 0.00 183.00 4.97 2.60 0.00
30.00 4.97 2.60 0.00 186.00 4.97 2.60 0.00
33.00 4.97 2.60 0.00 189.00 4.97 2.60 0.00
36.00 4.97 2.60 0.00 192.00 4.97 2.60 0.00
39.00 4.97 2.60 0.00

42.00 4.97 2.60 0.00

45.00 4.97 2.60 0.00

48.00 4.97 2.60 0.00

51.00 4.97 2.60 0.00

54.00 4.97 2.60 0.00

57.00 4.97 2.60 0.00

60.00 4.97 2.60 0.00

63.00 4.97 2.60 0.00

66.00 4.97 2.60 0.00

69.00 4.97 2.60 0.00

72.00 4.97 2.60 0.00

75.00 4.97 2.60 0.00

78.00 4.97 2.60 0.00

81.00 4.97 2.60 0.00

84.00 4.97 2.60 0.00

87.00 4.97 2.60 0.00

90.00 4.97 2.60 0.00

93.00 4.97 2.60 0.00

96.00 4.97 2.60 0.00

99.00 4.97 2.60 0.00

102.00 4.97 2.60 0.00

105.00 4.97 2.60 0.00

108.00 4.97 2.60 0.00

111.00 4.97 2.60 0.00

114.00 4.97 2.60 0.00

117.00 4.97 2.60 0.00

120.00 4.97 2.60 0.00

123.00 4.97 2.60 0.00

126.00 4.97 2.60 0.00

129.00 4.97 2.60 0.00

132.00 4.97 2.60 0.00

135.00 4.97 2.60 0.00

138.00 4.97 2.60 0.00

141.00 4.97 2.60 0.00

144.00 4.97 2.60 0.00

147.00 4.97 2.60 0.00

150.00 4.97 2.60 0.00

153.00 4.97 2.60 0.00
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Summary for Subcatchment C4: DA-C4

Runoff = 106.62 cfs @ 11.98 hrs, Volume= 5.207 af, Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 25 YR Rainfall=4.97"

Area (ac) CN Description
1.960 84 50-75% Grass cover, Fair, HSG D
20.900 77 Brush, Fair, HSG D
0.400 91 Gravel roads, HSG D

23.260 78 Weighted Average
23.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.7 176 0.2500 1.74 Lag/CN Method,
52 600 0.1500 1.94 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

6.9 776 Total
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Hydrograph for Subcatchment C4: DA-C4

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 4.97 2.69 0.00
3.00 0.17 0.00 0.00 159.00 4.97 2.69 0.00
6.00 0.40 0.00 0.00 162.00 4.97 2.69 0.00
9.00 0.73 0.01 0.35 165.00 4.97 2.69 0.00
12.00 3.30 1.34 104.57 168.00 4.97 2.69 0.00
15.00 4.24 2.08 2.9 171.00 4.97 2.69 0.00
18.00 4.58 2.36 1.77 174.00 4.97 2.69 0.00
21.00 4.79 2.54 1.23 177.00 4.97 2.69 0.00
24.00 4.97 2.69 1.09 180.00 4.97 2.69 0.00
27.00 4.97 2.69 0.00 183.00 4.97 2.69 0.00
30.00 4.97 2.69 0.00 186.00 4.97 2.69 0.00
33.00 4.97 2.69 0.00 189.00 4.97 2.69 0.00
36.00 4.97 2.69 0.00 192.00 4.97 2.69 0.00
39.00 4.97 2.69 0.00

42.00 4.97 2.69 0.00

45.00 4.97 2.69 0.00

48.00 4.97 2.69 0.00

51.00 4.97 2.69 0.00

54.00 4.97 2.69 0.00

57.00 4.97 2.69 0.00

60.00 4.97 2.69 0.00

63.00 4.97 2.69 0.00

66.00 4.97 2.69 0.00

69.00 4.97 2.69 0.00

72.00 4.97 2.69 0.00

75.00 4.97 2.69 0.00

78.00 4.97 2.69 0.00

81.00 4.97 2.69 0.00

84.00 4.97 2.69 0.00

87.00 4.97 2.69 0.00

90.00 4.97 2.69 0.00

93.00 4.97 2.69 0.00

96.00 4.97 2.69 0.00

99.00 4.97 2.69 0.00

102.00 4.97 2.69 0.00

105.00 4.97 2.69 0.00

108.00 4.97 2.69 0.00

111.00 4.97 2.69 0.00

114.00 4.97 2.69 0.00

117.00 4.97 2.69 0.00

120.00 4.97 2.69 0.00

123.00 4.97 2.69 0.00

126.00 4.97 2.69 0.00

129.00 4.97 2.69 0.00

132.00 4.97 2.69 0.00

135.00 4.97 2.69 0.00

138.00 4.97 2.69 0.00

141.00 4.97 2.69 0.00

144.00 4.97 2.69 0.00

147.00 4.97 2.69 0.00

150.00 4.97 2.69 0.00

153.00 4.97 2.69 0.00
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Summary for Reach 1R: Channel 5

Inflow Area = 22.850 ac, 0.00% Impervious, Inflow Depth = 3.03" for 25 YR event
Inflow = 52.61cfs @ 12.34 hrs, Volume= 5.778 af
Outflow = 52.58 cfs @ 12.34 hrs, Volume= 5.778 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 10.09 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.09 fps, Avg. Travel Time= 0.4 min

Peak Storage= 261 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.81'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 331.37 cfs

4.00' x 2.00" deep channel, n=0.043

Side Slope Z-value= 3.0'/" Top Width= 16.00'
Length= 50.0" Slope= 0.1800"/"

Inlet Invert= 876.00', Outlet Invert= 867.00'
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Hydrograph for Reach 1R: Channel 5

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 876.00 0.00
6.00 0.00 0 876.00 0.00
12.00 12.54 95 876.37 12.37
18.00 2.08 29 876.13 2.09
24.00 1.19 20 876.09 1.19
30.00 0.05 2 876.01 0.05
36.00 0.01 0 876.00 0.01
42.00 0.00 0 876.00 0.00
48.00 0.00 0 876.00 0.00
54.00 0.00 0 876.00 0.00
60.00 0.00 0 876.00 0.00
66.00 0.00 0 876.00 0.00
72.00 0.00 0 876.00 0.00
78.00 0.00 0 876.00 0.00
84.00 0.00 0 876.00 0.00
90.00 0.00 0 876.00 0.00
96.00 0.00 0 876.00 0.00
102.00 0.00 0 876.00 0.00
108.00 0.00 0 876.00 0.00
114.00 0.00 0 876.00 0.00
120.00 0.00 0 876.00 0.00
126.00 0.00 0 876.00 0.00
132.00 0.00 0 876.00 0.00
138.00 0.00 0 876.00 0.00
144.00 0.00 0 876.00 0.00
150.00 0.00 0 876.00 0.00
156.00 0.00 0 876.00 0.00
162.00 0.00 0 876.00 0.00
168.00 0.00 0 876.00 0.00
174.00 0.00 0 876.00 0.00
180.00 0.00 0 876.00 0.00
186.00 0.00 0 876.00 0.00
192.00 0.00 0 876.00 0.00
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Summary for Reach 2R: Channel 6

Inflow Area = 75.070 ac, 0.00% Impervious, Inflow Depth = 3.02" for 25 YR event
Inflow = 18.62 cfs @ 11.98 hrs, Volume= 18.902 af
Outflow = 17.68 cfs @ 12.06 hrs, Volume= 18.902 af, Atten=5%, Lag= 4.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.59 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 1.00 fps, Avg. Travel Time= 9.6 min

Peak Storage= 2,874 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.86'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 294.91 cfs

4.00' x 3.50" deep channel, n=0.052

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length= 580.0" Slope= 0.0293 '/

Inlet Invert= 857.00', Outlet Invert= 840.00'
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Hydrograph for Reach 2R: Channel 6

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.02 0 857.00 0.00
6.00 0.25 174 857.07 0.25
12.00 18.42 2,857 857.86 15.28
18.00 13.54 2,372 857.74 13.58
24.00 9.73 1,885 857.62 9.78
30.00 3.51 951 857.35 3.60
36.00 0.93 400 857.16 0.95
42.00 0.37 220 857.09 0.37
48.00 0.21 156 857.07 0.21
54.00 0.12 108 857.05 0.12
60.00 0.07 78 857.03 0.07
66.00 0.04 45 857.02 0.04
72.00 0.02 25 857.01 0.02
78.00 0.01 14 857.01 0.01
84.00 0.01 8 857.00 0.01
90.00 0.00 5 857.00 0.00
96.00 0.00 3 857.00 0.00
102.00 0.00 2 857.00 0.00
108.00 0.00 1 857.00 0.00
114.00 0.00 0 857.00 0.00
120.00 0.00 0 857.00 0.00
126.00 0.00 0 857.00 0.00
132.00 0.00 0 857.00 0.00
138.00 0.00 0 857.00 0.00
144.00 0.00 0 857.00 0.00
150.00 0.00 0 857.00 0.00
156.00 0.00 0 857.00 0.00
162.00 0.00 0 857.00 0.00
168.00 0.00 0 857.00 0.00
174.00 0.00 0 857.00 0.00
180.00 0.00 0 857.00 0.00
186.00 0.00 0 857.00 0.00
192.00 0.00 0 857.00 0.00
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Summary for Reach 4R: Channel 4

Inflow Area = 8.940 ac, 0.00% Impervious, Inflow Depth = 3.05" for 25 YR event
Inflow = 33.52cfs @ 12.09 hrs, Volume= 2.274 af
Outflow = 2749 cfs @ 12.31 hrs, Volume= 2.274 af, Atten=18%, Lag= 13.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 1.65 fps, Min. Travel Time= 8.4 min
Avg. Velocity = 0.40 fps, Avg. Travel Time= 34.0 min

Peak Storage= 13,815 cf @ 12.17 hrs
Average Depth at Peak Storage= 1.79'
Bank-Full Depth= 3.00" Flow Area= 39.0 sf, Capacity= 86.14 cfs

4.00' x 3.00" deep channel, n=0.100

Side Slope Z-value= 3.0'/" Top Width= 22.00'
Length= 825.0' Slope=0.0109 /'

Inlet Invert= 894.00', Outlet Invert= 885.00'
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Hydrograph for Reach 4R: Channel 4

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 894.00 0.00
6.00 0.00 0 894.00 0.00
12.00 26.71 8,645 895.32 5.49
18.00 0.73 1,078 894.27 0.77
24.00 0.45 763 894.20 0.45
30.00 0.00 8 894.00 0.00
36.00 0.00 0 894.00 0.00
42.00 0.00 0 894.00 0.00
48.00 0.00 0 894.00 0.00
54.00 0.00 0 894.00 0.00
60.00 0.00 0 894.00 0.00
66.00 0.00 0 894.00 0.00
72.00 0.00 0 894.00 0.00
78.00 0.00 0 894.00 0.00
84.00 0.00 0 894.00 0.00
90.00 0.00 0 894.00 0.00
96.00 0.00 0 894.00 0.00
102.00 0.00 0 894.00 0.00
108.00 0.00 0 894.00 0.00
114.00 0.00 0 894.00 0.00
120.00 0.00 0 894.00 0.00
126.00 0.00 0 894.00 0.00
132.00 0.00 0 894.00 0.00
138.00 0.00 0 894.00 0.00
144.00 0.00 0 894.00 0.00
150.00 0.00 0 894.00 0.00
156.00 0.00 0 894.00 0.00
162.00 0.00 0 894.00 0.00
168.00 0.00 0 894.00 0.00
174.00 0.00 0 894.00 0.00
180.00 0.00 0 894.00 0.00
186.00 0.00 0 894.00 0.00
192.00 0.00 0 894.00 0.00
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Summary for Reach 5R: Channel 3

Inflow Area = 7.170 ac, 0.00% Impervious, Inflow Depth = 3.15" for 25 YR event
Inflow = 33.01cfs @ 12.03 hrs, Volume= 1.880 af
Outflow = 2747 cfs @ 12.19 hrs, Volume= 1.880 af, Atten=17%, Lag= 10.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.00 fps, Min. Travel Time= 6.5 min
Avg. Velocity = 0.74 fps, Avg. Travel Time= 26.3 min

Peak Storage= 10,792 cf @ 12.08 hrs
Average Depth at Peak Storage= 1.37'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 192.38 cfs

4.00' x 3.50' deep channel, n=0.077

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length=1,170.0' Slope= 0.0274"'/"

Inlet Invert= 916.00', Outlet Invert= 884.00'
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Hydrograph for Reach 5R: Channel 3

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 916.00 0.00
6.00 0.00 0 916.00 0.00
12.00 31.94 8,965 917.20 10.08
18.00 0.59 801 916.16 0.62
24.00 0.36 578 916.12 0.37
30.00 0.00 1 916.00 0.00
36.00 0.00 0 916.00 0.00
42.00 0.00 0 916.00 0.00
48.00 0.00 0 916.00 0.00
54.00 0.00 0 916.00 0.00
60.00 0.00 0 916.00 0.00
66.00 0.00 0 916.00 0.00
72.00 0.00 0 916.00 0.00
78.00 0.00 0 916.00 0.00
84.00 0.00 0 916.00 0.00
90.00 0.00 0 916.00 0.00
96.00 0.00 0 916.00 0.00
102.00 0.00 0 916.00 0.00
108.00 0.00 0 916.00 0.00
114.00 0.00 0 916.00 0.00
120.00 0.00 0 916.00 0.00
126.00 0.00 0 916.00 0.00
132.00 0.00 0 916.00 0.00
138.00 0.00 0 916.00 0.00
144.00 0.00 0 916.00 0.00
150.00 0.00 0 916.00 0.00
156.00 0.00 0 916.00 0.00
162.00 0.00 0 916.00 0.00
168.00 0.00 0 916.00 0.00
174.00 0.00 0 916.00 0.00
180.00 0.00 0 916.00 0.00
186.00 0.00 0 916.00 0.00
192.00 0.00 0 916.00 0.00
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Summary for Reach 10R: Channel 2 Reach A

Inflow Area = 11.080 ac, 0.00% Impervious, Inflow Depth = 3.24" for 25 YR event
Inflow = 61.37 cfs @ 11.97 hrs, Volume= 2.994 af
Outflow = 4471 cfs @ 12.18 hrs, Volume= 2.994 af, Atten=27%, Lag= 12.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.00 fps, Min. Travel Time= 8.8 min
Avg. Velocity = 0.67 fps, Avg. Travel Time= 39.3 min

Peak Storage= 23,729 cf @ 12.04 hrs
Average Depth at Peak Storage= 1.91'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 160.67 cfs

4.00' x 3.50" deep channel, n=0.100

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length= 1,585.0" Slope=0.0322"'/"

Inlet Invert= 919.00', Outlet Invert= 868.00'
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Hydrograph for Reach 10R: Channel 2 Reach A

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 919.00 0.00
6.00 0.01 2 919.00 0.00
12.00 58.05 22,739 920.86 16.07
18.00 0.91 1,628 919.23 0.97
24.00 0.56 1,171 919.17 0.57
30.00 0.00 14 919.00 0.00
36.00 0.00 0 919.00 0.00
42.00 0.00 0 919.00 0.00
48.00 0.00 0 919.00 0.00
54.00 0.00 0 919.00 0.00
60.00 0.00 0 919.00 0.00
66.00 0.00 0 919.00 0.00
72.00 0.00 0 919.00 0.00
78.00 0.00 0 919.00 0.00
84.00 0.00 0 919.00 0.00
90.00 0.00 0 919.00 0.00
96.00 0.00 0 919.00 0.00
102.00 0.00 0 919.00 0.00
108.00 0.00 0 919.00 0.00
114.00 0.00 0 919.00 0.00
120.00 0.00 0 919.00 0.00
126.00 0.00 0 919.00 0.00
132.00 0.00 0 919.00 0.00
138.00 0.00 0 919.00 0.00
144.00 0.00 0 919.00 0.00
150.00 0.00 0 919.00 0.00
156.00 0.00 0 919.00 0.00
162.00 0.00 0 919.00 0.00
168.00 0.00 0 919.00 0.00
174.00 0.00 0 919.00 0.00
180.00 0.00 0 919.00 0.00
186.00 0.00 0 919.00 0.00
192.00 0.00 0 919.00 0.00
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Summary for Pond 1P: Culvert 1

Inflow Area = 22.850 ac, 0.00% Impervious, Inflow Depth = 3.03" for 25 YR event
Inflow = 52.58 cfs @ 12.34 hrs, Volume= 5.778 af

Outflow = 52.58 cfs @ 12.34 hrs, Volume= 5.778 af, Atten=0%, Lag= 0.0 min
Primary = 52.58 cfs @ 12.34 hrs, Volume= 5.778 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Peak Elev= 868.54' @ 12.34 hrs

Device Routing Invert Outlet Devices

#1  Primary 865.50' 42.0" Round Culvert
L=47.0'" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 865.50'/ 862.00' S=0.0745'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 9.62 sf

Primary OutFlow Max=52.45 cfs @ 12.34 hrs HW=868.53"' (Free Discharge)
1=Culvert (Inlet Controls 52.45 cfs @ 5.93 fps)
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Hydrograph for Pond 1P: Culvert 1

Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.00 865.50 0.00 156.00 0.00 865.50 0.00
3.00 0.00 865.50 0.00 159.00 0.00 865.50 0.00
6.00 0.00 865.50 0.00 162.00 0.00 865.50 0.00
9.00 0.10 865.61 0.10 165.00 0.00 865.50 0.00
12.00 12.37 866.79 12.37 168.00 0.00 865.50 0.00
15.00 3.79 866.19 3.79 171.00 0.00 865.50 0.00
18.00 2.09 866.01 2.09 174.00 0.00 865.50 0.00
21.00 1.39 865.91 1.39 177.00 0.00 865.50 0.00
24.00 1.19 865.88 1.19 180.00 0.00 865.50 0.00
27.00 0.18 865.65 0.18 183.00 0.00 865.50 0.00
30.00 0.05 865.58 0.05 186.00 0.00 865.50 0.00
33.00 0.02 865.55 0.02 189.00 0.00 865.50 0.00
36.00 0.01 865.53 0.01 192.00 0.00 865.50 0.00
39.00 0.00 865.51 0.00
42.00 0.00 865.50 0.00
45.00 0.00 865.50 0.00
48.00 0.00 865.50 0.00
51.00 0.00 865.50 0.00
54.00 0.00 865.50 0.00
57.00 0.00 865.50 0.00
60.00 0.00 865.50 0.00
63.00 0.00 865.50 0.00
66.00 0.00 865.50 0.00
69.00 0.00 865.50 0.00
72.00 0.00 865.50 0.00
75.00 0.00 865.50 0.00
78.00 0.00 865.50 0.00
81.00 0.00 865.50 0.00
84.00 0.00 865.50 0.00
87.00 0.00 865.50 0.00
90.00 0.00 865.50 0.00
93.00 0.00 865.50 0.00
96.00 0.00 865.50 0.00
99.00 0.00 865.50 0.00
102.00 0.00 865.50 0.00
105.00 0.00 865.50 0.00
108.00 0.00 865.50 0.00
111.00 0.00 865.50 0.00
114.00 0.00 865.50 0.00
117.00 0.00 865.50 0.00
120.00 0.00 865.50 0.00
123.00 0.00 865.50 0.00
126.00 0.00 865.50 0.00
129.00 0.00 865.50 0.00
132.00 0.00 865.50 0.00
135.00 0.00 865.50 0.00
138.00 0.00 865.50 0.00
141.00 0.00 865.50 0.00
144.00 0.00 865.50 0.00
147.00 0.00 865.50 0.00
150.00 0.00 865.50 0.00
153.00 0.00 865.50 0.00
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Summary for Pond 4P: Downchute C Inlet

Inflow Area = 22.480 ac, 0.00% Impervious, Inflow Depth = 3.24" for 25 YR event
Inflow = 76.64 cfs @ 11.99 hrs, Volume= 6.075 af

Outflow = 76.64 cfs @ 11.99 hrs, Volume= 6.075 af, Atten=0%, Lag= 0.0 min
Primary = 76.64 cfs @ 11.99 hrs, Volume= 6.075 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Peak Elev=867.72'@ 11.99 hrs Surf.Area= 0.000 ac Storage= 0.002 af

Plug-Flow detention time= 0.1 min calculated for 6.074 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 821.6 - 821.5)

Volume Invert  Avail.Storage Storage Description
#1 863.00' 0.002 af 4.00'W x 4.00'L x 5.00'H Prismatoid
Device Routing Invert Outlet Devices
#1  Primary 863.50' 48.0" Round Culvert

L=120.0" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 863.50'/ 862.00' S=0.0125"" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 12.57 sf

Primary OutFlow Max=75.80 cfs @ 11.99 hrs HW=867.68" (Free Discharge)
1=Culvert (Barrel Controls 75.80 cfs @ 7.17 fps)
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Hydrograph for Pond 4P: Downchute C Inlet

Time Inflow Storage Elevation Primary
(hours) (cfs) (acre-feet) (feet) (cfs)
0.00 0.00 0.000 863.00 0.00
6.00 0.01 0.000 863.10 0.00
12.00 76.11 0.002 867.70 76.13
18.00 1.91 0.000 864.06 1.91
24.00 1.15 0.000 863.94 1.15
30.00 0.00 0.000 863.51 0.00
36.00 0.00 0.000 863.50 0.00
42.00 0.00 0.000 863.50 0.00
48.00 0.00 0.000 863.50 0.00
54.00 0.00 0.000 863.50 0.00
60.00 0.00 0.000 863.50 0.00
66.00 0.00 0.000 863.50 0.00
72.00 0.00 0.000 863.50 0.00
78.00 0.00 0.000 863.50 0.00
84.00 0.00 0.000 863.50 0.00
90.00 0.00 0.000 863.50 0.00
96.00 0.00 0.000 863.50 0.00
102.00 0.00 0.000 863.50 0.00
108.00 0.00 0.000 863.50 0.00
114.00 0.00 0.000 863.50 0.00
120.00 0.00 0.000 863.50 0.00
126.00 0.00 0.000 863.50 0.00
132.00 0.00 0.000 863.50 0.00
138.00 0.00 0.000 863.50 0.00
144.00 0.00 0.000 863.50 0.00
150.00 0.00 0.000 863.50 0.00
156.00 0.00 0.000 863.50 0.00
162.00 0.00 0.000 863.50 0.00
168.00 0.00 0.000 863.50 0.00
174.00 0.00 0.000 863.50 0.00
180.00 0.00 0.000 863.50 0.00
186.00 0.00 0.000 863.50 0.00

192.00 0.00 0.000 863.50 0.00
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Summary for Pond FB-C: Pond C Forebay

Inflow Area = 49.680 ac, 0.00% Impervious, Inflow Depth = 3.09" for 25 YR event

Inflow = 107.81 cfs @ 11.99 hrs, Volume= 12.795 af

Outflow = 94.19 cfs @ 12.27 hrs, Volume= 13.199 af, Atten=13%, Lag=17.0 min
Primary = 94.19 cfs @ 12.27 hrs, Volume= 13.199 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Starting Elev= 859.00" Surf.Area= 16,463 sf Storage= 15,614 cf
Peak Elev= 859.88' @ 12.27 hrs Surf.Area= 17,948 sf Storage= 30,669 cf (15,055 cf above start)

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 858.00' 206,682 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

858.00 14,765 0 0

860.00 18,160 32,925 32,925

862.00 21,799 39,959 72,884

864.00 25,683 47,482 120,366

866.00 29,812 55,495 175,861

867.00 31,830 30,821 206,682
Device Routing Invert Outlet Devices

#1  Primary 858.00' Custom Weir/Orifice X 0.40, Cv=2.62 (C= 3.28)

Head (feet) 0.00 9.00
Width (feet) 25.00 61.00

Primary OutFlow Max=94.16 cfs @ 12.27 hrs HW=859.87' (Free Discharge)
T _1=Custom Weir/Orifice (Weir Controls 94.16 cfs @ 1.75 fps)
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Hydrograph for Pond FB-C: Pond C Forebay

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 15,614 859.00 34.85
6.00 0.00 0 858.00 0.00
12.00 107.02 29,329 859.80 88.21
18.00 4.32 3,886 858.26 4.42
24.00 2.54 2,702 858.18 2.56
30.00 0.06 96 858.01 0.06
36.00 0.01 15 858.00 0.01
42.00 0.00 2 858.00 0.00
48.00 0.00 0 858.00 0.00
54.00 0.00 0 858.00 0.00
60.00 0.00 0 858.00 0.00
66.00 0.00 0 858.00 0.00
72.00 0.00 0 858.00 0.00
78.00 0.00 0 858.00 0.00
84.00 0.00 0 858.00 0.00
90.00 0.00 0 858.00 0.00
96.00 0.00 0 858.00 0.00
102.00 0.00 0 858.00 0.00
108.00 0.00 0 858.00 0.00
114.00 0.00 0 858.00 0.00
120.00 0.00 0 858.00 0.00
126.00 0.00 0 858.00 0.00
132.00 0.00 0 858.00 0.00
138.00 0.00 0 858.00 0.00
144.00 0.00 0 858.00 0.00
150.00 0.00 0 858.00 0.00
156.00 0.00 0 858.00 0.00
162.00 0.00 0 858.00 0.00
168.00 0.00 0 858.00 0.00
174.00 0.00 0 858.00 0.00
180.00 0.00 0 858.00 0.00
186.00 0.00 0 858.00 0.00
192.00 0.00 0 858.00 0.00
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Summary for Pond P-C: Pond C

Inflow Area = 72.940 ac, 0.00% Impervious, Inflow Depth = 3.03" for 25 YR event

Inflow = 192.78 cfs @ 12.00 hrs, Volume= 18.405 af

Outflow = 17.05cfs @ 13.79 hrs, Volume= 18.377 af, Atten=91%, Lag= 107.6 min
Primary = 17.05cfs @ 13.79 hrs, Volume= 18.377 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Starting Elev= 859.00" Surf.Area= 155,517 sf Storage= 711,694 cf
Peak Elev=861.67'@ 13.79 hrs Surf.Area= 170,036 sf Storage= 1,145,537 cf (433,843 cf above start)

Plug-Flow detention time= 1,609.6 min calculated for 2.024 af (11% of inflow)
Center-of-Mass det. time=408.6 min ( 1,237.3 - 828.7 )

Volume Invert Avail.Storage Storage Description
#1 854.00' 1,557,643 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
854.00 129,407 0 0
856.00 139,654 269,061 269,061
858.00 150,147 289,801 558,862
860.00 160,886 311,033 869,895
862.00 171,871 332,757 1,202,652
864.00 183,120 354,991 1,557,643
Device Routing Invert Outlet Devices
#1  Primary 858.42' 24.0" Round Culvert

L=259.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 858.42' / 857.13' S=0.0050"" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf
#2  Device 1 859.00' 24.0" W x 6.0" H Vert. Orifice/Grate X 2.00 C= 0.600
#3  Device 1 861.50' 27.5" x 27.5" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#4  Secondary 862.50' Custom Weir/Orifice, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.50
Width (feet) 33.00 42.00

Primary OutFlow Max=16.99 cfs @ 13.79 hrs HW=861.67" (Free Discharge)
=Culvert (Passes 16.99 cfs of 19.47 cfs potential flow)
f:2=0rificelGrate (Orifice Controls 14.96 cfs @ 7.48 fps)
3=0Orifice/Grate (Weir Controls 2.03 cfs @ 1.33 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=859.00" (Free Discharge)
4=Custom Weir/Orifice ( Controls 0.00 cfs)
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Hydrograph for Pond P-C: Pond C

Time Inflow Storage Elevation Outflow Primary Secondary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 34.85 712,321 859.00 0.02 0.02 0.00
6.00 0.00 721,178 859.06 0.25 0.25 0.00
12.00 192.78 865,393 859.97 8.14 8.14 0.00
18.00 6.18 1,063,615 861.18 13.37 13.37 0.00
24.00 3.65 910,992 860.25 9.62 9.62 0.00
30.00 0.06 777,489 859.42 3.51 3.51 0.00
36.00 0.01 738,294 859.17 0.93 0.93 0.00
42.00 0.00 725,729 859.09 0.37 0.37 0.00
48.00 0.00 719,698 859.05 0.21 0.21 0.00
54.00 0.00 716,254 859.03 0.12 0.12 0.00
60.00 0.00 714,291 859.02 0.07 0.07 0.00
66.00 0.00 713,173 859.01 0.04 0.04 0.00
72.00 0.00 712,536 859.01 0.02 0.02 0.00
78.00 0.00 712,174 859.00 0.01 0.01 0.00
84.00 0.00 711,967 859.00 0.01 0.01 0.00
90.00 0.00 711,849 859.00 0.00 0.00 0.00
96.00 0.00 711,782 859.00 0.00 0.00 0.00
102.00 0.00 711,744 859.00 0.00 0.00 0.00
108.00 0.00 711,722 859.00 0.00 0.00 0.00
114.00 0.00 711,710 859.00 0.00 0.00 0.00
120.00 0.00 711,703 859.00 0.00 0.00 0.00
126.00 0.00 711,699 859.00 0.00 0.00 0.00
132.00 0.00 711,697 859.00 0.00 0.00 0.00
138.00 0.00 711,695 859.00 0.00 0.00 0.00
144.00 0.00 711,695 859.00 0.00 0.00 0.00
150.00 0.00 711,694 859.00 0.00 0.00 0.00
156.00 0.00 711,694 859.00 0.00 0.00 0.00
162.00 0.00 711,694 859.00 0.00 0.00 0.00
168.00 0.00 711,694 859.00 0.00 0.00 0.00
174.00 0.00 711,694 859.00 0.00 0.00 0.00
180.00 0.00 711,694 859.00 0.00 0.00 0.00
186.00 0.00 711,694 859.00 0.00 0.00 0.00

192.00 0.00 711,694 859.00 0.00 0.00 0.00
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Summary for Pond ST-C: Sediment Trap C

Inflow Area = 22.420 ac, 0.00% Impervious, Inflow Depth = 3.03" for 25 YR event
Inflow = 65.65 cfs @ 12.21 hrs, Volume= 5.662 af

Outflow = 52.34 cfs @ 12.34 hrs, Volume= 5.662 af, Atten=20%, Lag= 7.8 min
Primary = 52.34 cfs @ 12.34 hrs, Volume= 5.662 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Peak Elev=880.51'@ 12.34 hrs Surf.Area= 20,595 sf Storage= 45,487 cf

Plug-Flow detention time= 37.7 min calculated for 5.662 af (100% of inflow)
Center-of-Mass det. time= 37.5 min ( 876.3 - 838.9)

Volume Invert Avail.Storage Storage Description

#1 878.00' 130,540 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

878.00 15,693 0 0

880.00 19,513 35,206 35,206

882.00 23,733 43,246 78,452

884.00 28,355 52,088 130,540
Device Routing Invert Outlet Devices

#1  Primary 878.00' Custom Weir/Orifice X 0.40, Cv=2.62 (C= 3.28)

Head (feet) 0.00 6.00
Width (feet) 4.00 40.00

Primary OutFlow Max=52.21 cfs @ 12.34 hrs HW=880.51" (Free Discharge)
T _1=Custom Weir/Orifice (Weir Controls 52.21 cfs @ 1.80 fps)



144-189 Pond C Type Il 24-hr 25 YR Rainfall=4.97"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 40

Hydrograph for Pond ST-C: Sediment Trap C

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 878.00 0.00
6.00 0.00 0 878.00 0.00
12.00 31.13 18,686 879.11 10.30
18.00 1.89 7,330 878.45 2.05
24.00 1.13 5,195 878.32 1.16
30.00 0.00 617 878.04 0.05
36.00 0.00 102 878.01 0.01
42.00 0.00 17 878.00 0.00
48.00 0.00 3 878.00 0.00
54.00 0.00 0 878.00 0.00
60.00 0.00 0 878.00 0.00
66.00 0.00 0 878.00 0.00
72.00 0.00 0 878.00 0.00
78.00 0.00 0 878.00 0.00
84.00 0.00 0 878.00 0.00
90.00 0.00 0 878.00 0.00
96.00 0.00 0 878.00 0.00
102.00 0.00 0 878.00 0.00
108.00 0.00 0 878.00 0.00
114.00 0.00 0 878.00 0.00
120.00 0.00 0 878.00 0.00
126.00 0.00 0 878.00 0.00
132.00 0.00 0 878.00 0.00
138.00 0.00 0 878.00 0.00
144.00 0.00 0 878.00 0.00
150.00 0.00 0 878.00 0.00
156.00 0.00 0 878.00 0.00
162.00 0.00 0 878.00 0.00
168.00 0.00 0 878.00 0.00
174.00 0.00 0 878.00 0.00
180.00 0.00 0 878.00 0.00
186.00 0.00 0 878.00 0.00
192.00 0.00 0 878.00 0.00
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

40.100 84 50-75% Grass cover, Fair, HSG D (1S, 3S, 6S, 7S, 9S, 11S, 18S, C4)
33.950 77 Brush, Fair, HSG D (1S, 3S, 6S, 7S, C2, C4)

1.020 91 Gravel roads, HSG D (9S, C2, C4)
75.070 81 TOTAL AREA
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Summary for Subcatchment 1S: DA-6

Runoff = 1549 cfs @ 11.97 hrs, Volume= 0.749 af, Depth= 4.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
1.250 84 50-75% Grass cover, Fair, HSG D
0.880 77 Brush, Fair, HSG D
2.130 81 Weighted Average
2.130 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry,
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Hydrograph for Subcatchment 1S: DA-6

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4.22 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4,22 0.00
6.00 0.51 0.00 0.01 162.00 6.37 4.22 0.00
9.00 0.94 0.08 0.13 165.00 6.37 4.22 0.00
12.00 4.22 2.31 14.35 168.00 6.37 4,22 0.00
15.00 5.44 3.37 0.38 171.00 6.37 4.22 0.00
18.00 5.87 3.76 0.23 174.00 6.37 4.22 0.00
21.00 6.15 4.02 0.16 177.00 6.37 4.22 0.00
24.00 6.37 4.22 0.14 180.00 6.37 4.22 0.00
27.00 6.37 4.22 0.00 183.00 6.37 4,22 0.00
30.00 6.37 4,22 0.00 186.00 6.37 4.22 0.00
33.00 6.37 4,22 0.00 189.00 6.37 4.22 0.00
36.00 6.37 4,22 0.00 192.00 6.37 4.22 0.00
39.00 6.37 4.22 0.00

42.00 6.37 4.22 0.00

45.00 6.37 4.22 0.00

48.00 6.37 4.22 0.00

51.00 6.37 4.22 0.00

54.00 6.37 4.22 0.00

57.00 6.37 4.22 0.00

60.00 6.37 4,22 0.00

63.00 6.37 4,22 0.00

66.00 6.37 4,22 0.00

69.00 6.37 4,22 0.00

72.00 6.37 4.22 0.00

75.00 6.37 4.22 0.00

78.00 6.37 4.22 0.00

81.00 6.37 4.22 0.00

84.00 6.37 4.22 0.00

87.00 6.37 4.22 0.00

90.00 6.37 4,22 0.00

93.00 6.37 4,22 0.00

96.00 6.37 4,22 0.00

99.00 6.37 4,22 0.00

102.00 6.37 4.22 0.00

105.00 6.37 4.22 0.00

108.00 6.37 4.22 0.00

111.00 6.37 4.22 0.00

114.00 6.37 4.22 0.00

117.00 6.37 4.22 0.00

120.00 6.37 4.22 0.00

123.00 6.37 4.22 0.00

126.00 6.37 4.22 0.00

129.00 6.37 4.22 0.00

132.00 6.37 4.22 0.00

135.00 6.37 4.22 0.00

138.00 6.37 4.22 0.00

141.00 6.37 4.22 0.00

144.00 6.37 4.22 0.00

147.00 6.37 4.22 0.00

150.00 6.37 4.22 0.00

153.00 6.37 4.22 0.00
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Summary for Subcatchment 3S: DA-3

Runoff = 45.88 cfs @ 12.02 hrs, Volume= 2.651 af, Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
1.430 77 Brush, Fair, HSG D
5.740 84 50-75% Grass cover, Fair, HSG D
7.170 83 Weighted Average
7.170 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.0 690 0.0377 1.04 Lag/CN Method,
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Hydrograph for Subcatchment 3S: DA-3

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4.44 0.00
3.00 0.22 0.00 0.00 159.00 6.37 444 0.00
6.00 0.51 0.00 0.06 162.00 6.37 4.44 0.00
9.00 0.94 0.11 0.49 165.00 6.37 4.44 0.00
12.00 4.22 2.48 44.59 168.00 6.37 4.44 0.00
15.00 5.44 3.57 1.31 171.00 6.37 4.44 0.00
18.00 5.87 3.97 0.78 174.00 6.37 4.44 0.00
21.00 6.15 4.23 0.54 177.00 6.37 4.44 0.00
24.00 6.37 4.44 0.48 180.00 6.37 4.44 0.00
27.00 6.37 4.44 0.00 183.00 6.37 444 0.00
30.00 6.37 4.44 0.00 186.00 6.37 4.44 0.00
33.00 6.37 4.44 0.00 189.00 6.37 4.44 0.00
36.00 6.37 4.44 0.00 192.00 6.37 4.44 0.00
39.00 6.37 4.44 0.00

42.00 6.37 4.44 0.00

45.00 6.37 4.44 0.00

48.00 6.37 4.44 0.00

51.00 6.37 4.44 0.00

54.00 6.37 4.44 0.00

57.00 6.37 4.44 0.00

60.00 6.37 4.44 0.00

63.00 6.37 4.44 0.00

66.00 6.37 4.44 0.00

69.00 6.37 4.44 0.00

72.00 6.37 4.44 0.00

75.00 6.37 4.44 0.00

78.00 6.37 4.44 0.00

81.00 6.37 4.44 0.00

84.00 6.37 4.44 0.00

87.00 6.37 4.44 0.00

90.00 6.37 4.44 0.00

93.00 6.37 4.44 0.00

96.00 6.37 4.44 0.00

99.00 6.37 4.44 0.00

102.00 6.37 4.44 0.00

105.00 6.37 4.44 0.00

108.00 6.37 4.44 0.00

111.00 6.37 4.44 0.00

114.00 6.37 4.44 0.00

117.00 6.37 4.44 0.00

120.00 6.37 4.44 0.00

123.00 6.37 4.44 0.00

126.00 6.37 4.44 0.00

129.00 6.37 4.44 0.00

132.00 6.37 4.44 0.00

135.00 6.37 4.44 0.00

138.00 6.37 4.44 0.00

141.00 6.37 4.44 0.00

144.00 6.37 4.44 0.00

147.00 6.37 4.44 0.00

150.00 6.37 4.44 0.00

153.00 6.37 4.44 0.00
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Summary for Subcatchment 6S: DA-4

Runoff = 4710 cfs @ 12.08 hrs, Volume= 3.225 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
2.410 77 Brush, Fair, HSG D
6.530 84 50-75% Grass cover, Fair, HSG D
8.940 82 Weighted Average
8.940 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.5 1,100 0.0382 1.1 Lag/CN Method,
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Hydrograph for Subcatchment 6S: DA-4

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4.33 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4.33 0.00
6.00 0.51 0.00 0.04 162.00 6.37 4.33 0.00
9.00 0.94 0.09 0.53 165.00 6.37 4.33 0.00
12.00 4.22 2.40 38.11 168.00 6.37 4.33 0.00
15.00 5.44 3.47 1.65 171.00 6.37 4.33 0.00
18.00 5.87 3.86 0.98 174.00 6.37 4.33 0.00
21.00 6.15 412 0.67 177.00 6.37 4.33 0.00
24.00 6.37 4.33 0.59 180.00 6.37 4.33 0.00
27.00 6.37 4.33 0.00 183.00 6.37 4.33 0.00
30.00 6.37 4.33 0.00 186.00 6.37 4.33 0.00
33.00 6.37 4.33 0.00 189.00 6.37 4.33 0.00
36.00 6.37 4.33 0.00 192.00 6.37 4.33 0.00
39.00 6.37 4.33 0.00

42.00 6.37 4.33 0.00

45.00 6.37 4.33 0.00

48.00 6.37 4.33 0.00

51.00 6.37 4.33 0.00

54.00 6.37 4.33 0.00

57.00 6.37 4.33 0.00

60.00 6.37 4.33 0.00

63.00 6.37 4.33 0.00

66.00 6.37 4.33 0.00

69.00 6.37 4.33 0.00

72.00 6.37 4.33 0.00

75.00 6.37 4.33 0.00

78.00 6.37 4.33 0.00

81.00 6.37 4.33 0.00

84.00 6.37 4.33 0.00

87.00 6.37 4.33 0.00

90.00 6.37 4.33 0.00

93.00 6.37 4.33 0.00

96.00 6.37 4.33 0.00

99.00 6.37 4.33 0.00

102.00 6.37 4.33 0.00

105.00 6.37 4.33 0.00

108.00 6.37 4.33 0.00

111.00 6.37 4.33 0.00

114.00 6.37 4.33 0.00

117.00 6.37 4.33 0.00

120.00 6.37 4.33 0.00

123.00 6.37 4.33 0.00

126.00 6.37 4.33 0.00

129.00 6.37 4.33 0.00

132.00 6.37 4.33 0.00

135.00 6.37 4.33 0.00

138.00 6.37 4.33 0.00

141.00 6.37 4.33 0.00

144.00 6.37 4.33 0.00

147.00 6.37 4.33 0.00

150.00 6.37 4.33 0.00

153.00 6.37 4.33 0.00
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Summary for Subcatchment 7S: DA-C1

Runoff = 30.20cfs @ 12.10 hrs, Volume= 2.165 af, Depth= 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
2.290 84 50-75% Grass cover, Fair, HSG D
4.020 77 Brush, Fair, HSG D
6.310 80 Weighted Average
6.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.2 1,220 0.0420 1.12 Lag/CN Method,
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Hydrograph for Subcatchment 7S: DA-C1

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 412 0.00
3.00 0.22 0.00 0.00 159.00 6.37 412 0.00
6.00 0.51 0.00 0.00 162.00 6.37 412 0.00
9.00 0.94 0.06 0.29 165.00 6.37 412 0.00
12.00 4.22 2.23 22.70 168.00 6.37 412 0.00
15.00 5.44 3.28 1.15 171.00 6.37 412 0.00
18.00 5.87 3.66 0.68 174.00 6.37 412 0.00
21.00 6.15 3.91 0.46 177.00 6.37 412 0.00
24.00 6.37 412 0.41 180.00 6.37 412 0.00
27.00 6.37 412 0.00 183.00 6.37 412 0.00
30.00 6.37 412 0.00 186.00 6.37 412 0.00
33.00 6.37 412 0.00 189.00 6.37 412 0.00
36.00 6.37 412 0.00 192.00 6.37 412 0.00
39.00 6.37 412 0.00

42.00 6.37 412 0.00

45.00 6.37 412 0.00

48.00 6.37 412 0.00

51.00 6.37 412 0.00

54.00 6.37 412 0.00

57.00 6.37 412 0.00

60.00 6.37 412 0.00

63.00 6.37 412 0.00

66.00 6.37 412 0.00

69.00 6.37 412 0.00

72.00 6.37 412 0.00

75.00 6.37 412 0.00

78.00 6.37 412 0.00

81.00 6.37 412 0.00

84.00 6.37 412 0.00

87.00 6.37 412 0.00

90.00 6.37 412 0.00

93.00 6.37 412 0.00

96.00 6.37 412 0.00

99.00 6.37 412 0.00

102.00 6.37 412 0.00

105.00 6.37 412 0.00

108.00 6.37 412 0.00

111.00 6.37 412 0.00

114.00 6.37 412 0.00

117.00 6.37 412 0.00

120.00 6.37 412 0.00

123.00 6.37 412 0.00

126.00 6.37 412 0.00

129.00 6.37 412 0.00

132.00 6.37 412 0.00

135.00 6.37 412 0.00

138.00 6.37 412 0.00

141.00 6.37 412 0.00

144.00 6.37 412 0.00

147.00 6.37 412 0.00

150.00 6.37 412 0.00

153.00 6.37 412 0.00
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Summary for Subcatchment 9S: DA-2A

Runoff = 84.45cfs @ 11.97 hrs, Volume= 4.196 af, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description

10.500 84 50-75% Grass cover, Fair, HSG D
0.580 91 Gravel roads, HSG D

11.080 84 Weighted Average

11.080 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.1 440 0.0568 1.21 Lag/CN Method,

0.2 174 0.2400 17.53 223.52 Trap/Veel/Rect Channel Flow,
Bot.W=4.00' D=1.50" Z=3.0"'/" Top.W=13.00'
n= 0.040

6.3 614 Total
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Hydrograph for Subcatchment 9S: DA-2A

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4,54 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4,54 0.00
6.00 0.51 0.01 0.14 162.00 6.37 4.54 0.00
9.00 0.94 0.13 0.86 165.00 6.37 4,54 0.00
12.00 4.22 2.57 79.52 168.00 6.37 4,54 0.00
15.00 5.44 3.67 2.02 171.00 6.37 4.54 0.00
18.00 5.87 4.07 1.21 174.00 6.37 4.54 0.00
21.00 6.15 4.33 0.84 177.00 6.37 4.54 0.00
24.00 6.37 4.54 0.74 180.00 6.37 4,54 0.00
27.00 6.37 4.54 0.00 183.00 6.37 4,54 0.00
30.00 6.37 4.54 0.00 186.00 6.37 4,54 0.00
33.00 6.37 4.54 0.00 189.00 6.37 4,54 0.00
36.00 6.37 4.54 0.00 192.00 6.37 4,54 0.00
39.00 6.37 4.54 0.00

42.00 6.37 4.54 0.00

45.00 6.37 4.54 0.00

48.00 6.37 4.54 0.00

51.00 6.37 4.54 0.00

54.00 6.37 4.54 0.00

57.00 6.37 4.54 0.00

60.00 6.37 4.54 0.00

63.00 6.37 4.54 0.00

66.00 6.37 4.54 0.00

69.00 6.37 4.54 0.00

72.00 6.37 4.54 0.00

75.00 6.37 4.54 0.00

78.00 6.37 4.54 0.00

81.00 6.37 4.54 0.00

84.00 6.37 4.54 0.00

87.00 6.37 4.54 0.00

90.00 6.37 4.54 0.00

93.00 6.37 4.54 0.00

96.00 6.37 4.54 0.00

99.00 6.37 4.54 0.00

102.00 6.37 4,54 0.00

105.00 6.37 4,54 0.00

108.00 6.37 4,54 0.00

111.00 6.37 4,54 0.00

114.00 6.37 4,54 0.00

117.00 6.37 4,54 0.00

120.00 6.37 4,54 0.00

123.00 6.37 4,54 0.00

126.00 6.37 4,54 0.00

129.00 6.37 4,54 0.00

132.00 6.37 4,54 0.00

135.00 6.37 4,54 0.00

138.00 6.37 4,54 0.00

141.00 6.37 4,54 0.00

144.00 6.37 4,54 0.00

147.00 6.37 4,54 0.00

150.00 6.37 4,54 0.00

153.00 6.37 4,54 0.00




144-189 Pond C Type Il 24-hr 100 YR Rainfall=6.37"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment 11S: DA-5

Runoff = 3.31cfs@ 11.97 hrs, Volume= 0.163 af, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
0.430 84 50-75% Grass cover, Fair, HSG D
0.430 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Hydrograph for Subcatchment 11S: DA-5

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4,54 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4,54 0.00
6.00 0.51 0.01 0.01 162.00 6.37 4.54 0.00
9.00 0.94 0.13 0.03 165.00 6.37 4,54 0.00
12.00 4.22 2.57 3.06 168.00 6.37 4,54 0.00
15.00 5.44 3.67 0.08 171.00 6.37 4,54 0.00
18.00 5.87 4.07 0.05 174.00 6.37 4.54 0.00
21.00 6.15 4.33 0.03 177.00 6.37 4,54 0.00
24.00 6.37 4.54 0.03 180.00 6.37 4,54 0.00
27.00 6.37 4.54 0.00 183.00 6.37 4,54 0.00
30.00 6.37 4.54 0.00 186.00 6.37 4,54 0.00
33.00 6.37 4.54 0.00 189.00 6.37 4,54 0.00
36.00 6.37 4.54 0.00 192.00 6.37 4,54 0.00
39.00 6.37 4.54 0.00

42.00 6.37 4.54 0.00

45.00 6.37 4.54 0.00

48.00 6.37 4.54 0.00

51.00 6.37 4.54 0.00

54.00 6.37 4.54 0.00

57.00 6.37 4.54 0.00

60.00 6.37 4.54 0.00

63.00 6.37 4.54 0.00

66.00 6.37 4.54 0.00

69.00 6.37 4.54 0.00

72.00 6.37 4.54 0.00

75.00 6.37 4.54 0.00

78.00 6.37 4.54 0.00

81.00 6.37 4.54 0.00

84.00 6.37 4.54 0.00

87.00 6.37 4.54 0.00

90.00 6.37 4.54 0.00

93.00 6.37 4.54 0.00

96.00 6.37 4.54 0.00

99.00 6.37 4.54 0.00

102.00 6.37 4,54 0.00

105.00 6.37 4,54 0.00

108.00 6.37 4,54 0.00

111.00 6.37 4,54 0.00

114.00 6.37 4,54 0.00

117.00 6.37 4,54 0.00

120.00 6.37 4,54 0.00

123.00 6.37 4,54 0.00

126.00 6.37 4,54 0.00

129.00 6.37 4,54 0.00

132.00 6.37 4,54 0.00

135.00 6.37 4,54 0.00

138.00 6.37 4,54 0.00

141.00 6.37 4,54 0.00

144.00 6.37 4,54 0.00

147.00 6.37 4,54 0.00

150.00 6.37 4,54 0.00

153.00 6.37 4,54 0.00
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Summary for Subcatchment 18S: DA-C3

Runoff = 85.97 cfs @ 11.98 hrs, Volume= 4.317 af, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
11.400 84 50-75% Grass cover, Fair, HSG D
11.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.9 182 0.1484 1.64 Lag/CN Method,

4.3 534 0.0190 2.07 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

0.4 397 0.2400 17.53 223.52 Trap/Veel/Rect Channel Flow,
Bot.W=4.00' D=1.50' Z=3.0'/* Top.W=13.00'
n=0.040

6.6 1,113 Total
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Hydrograph for Subcatchment 18S: DA-C3

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4,54 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4,54 0.00
6.00 0.51 0.01 0.15 162.00 6.37 4.54 0.00
9.00 0.94 0.13 0.89 165.00 6.37 4,54 0.00
12.00 4.22 2.57 82.30 168.00 6.37 4,54 0.00
15.00 5.44 3.67 2.08 171.00 6.37 4.54 0.00
18.00 5.87 4.07 1.25 174.00 6.37 4.54 0.00
21.00 6.15 4.33 0.86 177.00 6.37 4,54 0.00
24.00 6.37 4.54 0.76 180.00 6.37 4,54 0.00
27.00 6.37 4.54 0.00 183.00 6.37 4,54 0.00
30.00 6.37 4.54 0.00 186.00 6.37 4,54 0.00
33.00 6.37 4.54 0.00 189.00 6.37 4,54 0.00
36.00 6.37 4.54 0.00 192.00 6.37 4,54 0.00
39.00 6.37 4.54 0.00

42.00 6.37 4.54 0.00

45.00 6.37 4.54 0.00

48.00 6.37 4.54 0.00

51.00 6.37 4.54 0.00

54.00 6.37 4.54 0.00

57.00 6.37 4.54 0.00

60.00 6.37 4.54 0.00

63.00 6.37 4.54 0.00

66.00 6.37 4.54 0.00

69.00 6.37 4.54 0.00

72.00 6.37 4.54 0.00

75.00 6.37 4.54 0.00

78.00 6.37 4.54 0.00

81.00 6.37 4.54 0.00

84.00 6.37 4.54 0.00

87.00 6.37 4.54 0.00

90.00 6.37 4.54 0.00

93.00 6.37 4.54 0.00

96.00 6.37 4.54 0.00

99.00 6.37 4.54 0.00

102.00 6.37 4,54 0.00

105.00 6.37 4,54 0.00

108.00 6.37 4,54 0.00

111.00 6.37 4,54 0.00

114.00 6.37 4,54 0.00

117.00 6.37 4,54 0.00

120.00 6.37 4,54 0.00

123.00 6.37 4,54 0.00

126.00 6.37 4,54 0.00

129.00 6.37 4,54 0.00

132.00 6.37 4,54 0.00

135.00 6.37 4,54 0.00

138.00 6.37 4,54 0.00

141.00 6.37 4,54 0.00

144.00 6.37 4,54 0.00

147.00 6.37 4,54 0.00

150.00 6.37 4,54 0.00

153.00 6.37 4,54 0.00
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Summary for Subcatchment C2: DA-C2

Runoff = 29.36 cfs @ 11.97 hrs, Volume= 1.379 af, Depth= 3.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
4.310 77 Brush, Fair, HSG D
0.040 91 Gravel roads, HSG D

4350 77 Weighted Average

4.350 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 578 0.2007 1.92 Lag/CN Method,
0.5 149 0.0940 4.94 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.1 58 0.6200 12.68 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

5.6 785 Total
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Hydrograph for Subcatchment C2: DA-C2

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 3.80 0.00
3.00 0.22 0.00 0.00 159.00 6.37 3.80 0.00
6.00 0.51 0.00 0.00 162.00 6.37 3.80 0.00
9.00 0.94 0.03 0.16 165.00 6.37 3.80 0.00
12.00 4.22 1.99 26.57 168.00 6.37 3.80 0.00
15.00 5.44 2.99 0.73 171.00 6.37 3.80 0.00
18.00 5.87 3.36 0.44 174.00 6.37 3.80 0.00
21.00 6.15 3.61 0.31 177.00 6.37 3.80 0.00
24.00 6.37 3.80 0.27 180.00 6.37 3.80 0.00
27.00 6.37 3.80 0.00 183.00 6.37 3.80 0.00
30.00 6.37 3.80 0.00 186.00 6.37 3.80 0.00
33.00 6.37 3.80 0.00 189.00 6.37 3.80 0.00
36.00 6.37 3.80 0.00 192.00 6.37 3.80 0.00
39.00 6.37 3.80 0.00

42.00 6.37 3.80 0.00

45.00 6.37 3.80 0.00

48.00 6.37 3.80 0.00

51.00 6.37 3.80 0.00

54.00 6.37 3.80 0.00

57.00 6.37 3.80 0.00

60.00 6.37 3.80 0.00

63.00 6.37 3.80 0.00

66.00 6.37 3.80 0.00

69.00 6.37 3.80 0.00

72.00 6.37 3.80 0.00

75.00 6.37 3.80 0.00

78.00 6.37 3.80 0.00

81.00 6.37 3.80 0.00

84.00 6.37 3.80 0.00

87.00 6.37 3.80 0.00

90.00 6.37 3.80 0.00

93.00 6.37 3.80 0.00

96.00 6.37 3.80 0.00

99.00 6.37 3.80 0.00

102.00 6.37 3.80 0.00

105.00 6.37 3.80 0.00

108.00 6.37 3.80 0.00

111.00 6.37 3.80 0.00

114.00 6.37 3.80 0.00

117.00 6.37 3.80 0.00

120.00 6.37 3.80 0.00

123.00 6.37 3.80 0.00

126.00 6.37 3.80 0.00

129.00 6.37 3.80 0.00

132.00 6.37 3.80 0.00

135.00 6.37 3.80 0.00

138.00 6.37 3.80 0.00

141.00 6.37 3.80 0.00

144.00 6.37 3.80 0.00

147.00 6.37 3.80 0.00

150.00 6.37 3.80 0.00

153.00 6.37 3.80 0.00
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Summary for Subcatchment C4: DA-C4

Runoff = 153.23 cfs @ 11.98 hrs, Volume= 7.574 af, Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
1.960 84 50-75% Grass cover, Fair, HSG D
20.900 77 Brush, Fair, HSG D
0.400 91 Gravel roads, HSG D

23.260 78 Weighted Average
23.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.7 176 0.2500 1.74 Lag/CN Method,
52 600 0.1500 1.94 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

6.9 776 Total



144-189 Pond C Type Il 24-hr 100 YR Rainfall=6.37"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 20

Hydrograph for Subcatchment C4: DA-C4

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 3.91 0.00
3.00 0.22 0.00 0.00 159.00 6.37 3.91 0.00
6.00 0.51 0.00 0.00 162.00 6.37 3.91 0.00
9.00 0.94 0.04 0.97 165.00 6.37 3.91 0.00
12.00 4.22 2.07 149.60 168.00 6.37 3.91 0.00
15.00 5.44 3.09 3.97 171.00 6.37 3.91 0.00
18.00 5.87 3.46 2.40 174.00 6.37 3.91 0.00
21.00 6.15 3.71 1.66 177.00 6.37 3.91 0.00
24.00 6.37 3.91 1.47 180.00 6.37 3.91 0.00
27.00 6.37 3.91 0.00 183.00 6.37 3.91 0.00
30.00 6.37 3.91 0.00 186.00 6.37 3.91 0.00
33.00 6.37 3.91 0.00 189.00 6.37 3.91 0.00
36.00 6.37 3.91 0.00 192.00 6.37 3.91 0.00
39.00 6.37 3.91 0.00

42.00 6.37 3.91 0.00

45.00 6.37 3.91 0.00

48.00 6.37 3.91 0.00

51.00 6.37 3.91 0.00

54.00 6.37 3.91 0.00

57.00 6.37 3.91 0.00

60.00 6.37 3.91 0.00

63.00 6.37 3.91 0.00

66.00 6.37 3.91 0.00

69.00 6.37 3.91 0.00

72.00 6.37 3.91 0.00

75.00 6.37 3.91 0.00

78.00 6.37 3.91 0.00

81.00 6.37 3.91 0.00

84.00 6.37 3.91 0.00

87.00 6.37 3.91 0.00

90.00 6.37 3.91 0.00

93.00 6.37 3.91 0.00

96.00 6.37 3.91 0.00

99.00 6.37 3.91 0.00

102.00 6.37 3.91 0.00

105.00 6.37 3.91 0.00

108.00 6.37 3.91 0.00

111.00 6.37 3.91 0.00

114.00 6.37 3.91 0.00

117.00 6.37 3.91 0.00

120.00 6.37 3.91 0.00

123.00 6.37 3.91 0.00

126.00 6.37 3.91 0.00

129.00 6.37 3.91 0.00

132.00 6.37 3.91 0.00

135.00 6.37 3.91 0.00

138.00 6.37 3.91 0.00

141.00 6.37 3.91 0.00

144.00 6.37 3.91 0.00

147.00 6.37 3.91 0.00

150.00 6.37 3.91 0.00

153.00 6.37 3.91 0.00
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Summary for Reach 1R: Channel 5

Inflow Area = 22.850 ac, 0.00% Impervious, Inflow Depth = 4.31" for 100 YR event
Inflow = 80.69 cfs @ 12.30 hrs, Volume= 8.203 af
Outflow = 80.66 cfs @ 12.30 hrs, Volume= 8.203 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 11.37 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.27 fps, Avg. Travel Time= 0.4 min

Peak Storage= 355 cf @ 12.30 hrs
Average Depth at Peak Storage= 1.01'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 331.37 cfs

4.00' x 2.00" deep channel, n=0.043

Side Slope Z-value= 3.0'/" Top Width= 16.00'
Length= 50.0" Slope= 0.1800"/"

Inlet Invert= 876.00', Outlet Invert= 867.00'
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Hydrograph for Reach 1R: Channel 5

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 876.00 0.00
6.00 0.01 0 876.00 0.01
12.00 22.70 143 876.52 22.41
18.00 2,75 35 876.16 2.75
24.00 1.57 24 876.11 1.57
30.00 0.05 3 876.01 0.06
36.00 0.01 0 876.00 0.01
42.00 0.00 0 876.00 0.00
48.00 0.00 0 876.00 0.00
54.00 0.00 0 876.00 0.00
60.00 0.00 0 876.00 0.00
66.00 0.00 0 876.00 0.00
72.00 0.00 0 876.00 0.00
78.00 0.00 0 876.00 0.00
84.00 0.00 0 876.00 0.00
90.00 0.00 0 876.00 0.00
96.00 0.00 0 876.00 0.00
102.00 0.00 0 876.00 0.00
108.00 0.00 0 876.00 0.00
114.00 0.00 0 876.00 0.00
120.00 0.00 0 876.00 0.00
126.00 0.00 0 876.00 0.00
132.00 0.00 0 876.00 0.00
138.00 0.00 0 876.00 0.00
144.00 0.00 0 876.00 0.00
150.00 0.00 0 876.00 0.00
156.00 0.00 0 876.00 0.00
162.00 0.00 0 876.00 0.00
168.00 0.00 0 876.00 0.00
174.00 0.00 0 876.00 0.00
180.00 0.00 0 876.00 0.00
186.00 0.00 0 876.00 0.00
192.00 0.00 0 876.00 0.00
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Summary for Reach 2R: Channel 6

Inflow Area = 75.070 ac, 0.00% Impervious, Inflow Depth = 4.28" for 100 YR event
Inflow = 32.84 cfs @ 13.27 hrs, Volume= 26.793 af
Outflow = 32.82cfs @ 13.33 hrs, Volume= 26.793 af, Atten=0%, Lag= 4.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 4.28 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 1.08 fps, Avg. Travel Time= 9.0 min

Peak Storage= 4,445 cf @ 13.30 hrs
Average Depth at Peak Storage= 1.20'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 294.91 cfs

4.00' x 3.50" deep channel, n=0.052

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length= 580.0" Slope= 0.0293 '/

Inlet Invert= 857.00', Outlet Invert= 840.00'
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Hydrograph for Reach 2R: Channel 6

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.02 0 857.00 0.00
6.00 0.26 177 857.07 0.26
12.00 25.27 3,634 858.03 22.74
18.00 19.99 3,133 857.92 20.23
24.00 11.94 2,173 857.70 11.99
30.00 5.93 1,349 857.47 6.02
36.00 1.38 517 857.20 1.41
42.00 0.48 263 857.11 0.49
48.00 0.25 176 857.07 0.26
54.00 0.14 121 857.05 0.15
60.00 0.08 88 857.04 0.08
66.00 0.05 54 857.02 0.05
72.00 0.03 31 857.01 0.03
78.00 0.02 18 857.01 0.02
84.00 0.01 10 857.00 0.01
90.00 0.00 6 857.00 0.01
96.00 0.00 3 857.00 0.00
102.00 0.00 2 857.00 0.00
108.00 0.00 1 857.00 0.00
114.00 0.00 1 857.00 0.00
120.00 0.00 0 857.00 0.00
126.00 0.00 0 857.00 0.00
132.00 0.00 0 857.00 0.00
138.00 0.00 0 857.00 0.00
144.00 0.00 0 857.00 0.00
150.00 0.00 0 857.00 0.00
156.00 0.00 0 857.00 0.00
162.00 0.00 0 857.00 0.00
168.00 0.00 0 857.00 0.00
174.00 0.00 0 857.00 0.00
180.00 0.00 0 857.00 0.00
186.00 0.00 0 857.00 0.00
192.00 0.00 0 857.00 0.00
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Summary for Reach 4R: Channel 4

Inflow Area = 8.940 ac, 0.00% Impervious, Inflow Depth = 4.33" for 100 YR event
Inflow = 4710 cfs @ 12.08 hrs, Volume= 3.225 af
Outflow = 39.65cfs @ 12.29 hrs, Volume= 3.225 af, Atten=16%, Lag=12.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 1.81 fps, Min. Travel Time= 7.6 min
Avg. Velocity = 0.44 fps, Avg. Travel Time= 31.1 min

Peak Storage= 18,121 cf @ 12.16 hrs
Average Depth at Peak Storage= 2.12'
Bank-Full Depth= 3.00" Flow Area= 39.0 sf, Capacity= 86.14 cfs

4.00' x 3.00" deep channel, n=0.100

Side Slope Z-value= 3.0'/" Top Width= 22.00'
Length= 825.0' Slope=0.0109 /'

Inlet Invert= 894.00', Outlet Invert= 885.00'
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Hydrograph for Reach 4R: Channel 4

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 894.00 0.00
6.00 0.04 26 894.01 0.00
12.00 38.11 11,804 895.62 9.46
18.00 0.98 1,308 894.32 1.03
24.00 0.59 922 894.24 0.60
30.00 0.00 8 894.00 0.00
36.00 0.00 0 894.00 0.00
42.00 0.00 0 894.00 0.00
48.00 0.00 0 894.00 0.00
54.00 0.00 0 894.00 0.00
60.00 0.00 0 894.00 0.00
66.00 0.00 0 894.00 0.00
72.00 0.00 0 894.00 0.00
78.00 0.00 0 894.00 0.00
84.00 0.00 0 894.00 0.00
90.00 0.00 0 894.00 0.00
96.00 0.00 0 894.00 0.00
102.00 0.00 0 894.00 0.00
108.00 0.00 0 894.00 0.00
114.00 0.00 0 894.00 0.00
120.00 0.00 0 894.00 0.00
126.00 0.00 0 894.00 0.00
132.00 0.00 0 894.00 0.00
138.00 0.00 0 894.00 0.00
144.00 0.00 0 894.00 0.00
150.00 0.00 0 894.00 0.00
156.00 0.00 0 894.00 0.00
162.00 0.00 0 894.00 0.00
168.00 0.00 0 894.00 0.00
174.00 0.00 0 894.00 0.00
180.00 0.00 0 894.00 0.00
186.00 0.00 0 894.00 0.00
192.00 0.00 0 894.00 0.00
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Summary for Reach 5R: Channel 3

Inflow Area = 7.170 ac, 0.00% Impervious, Inflow Depth = 4.44" for 100 YR event
Inflow = 45.88 cfs @ 12.02 hrs, Volume= 2.651 af
Outflow = 39.13cfs @ 12.18 hrs, Volume= 2.651 af, Atten=15%, Lag= 9.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.30 fps, Min. Travel Time= 5.9 min
Avg. Velocity = 0.81 fps, Avg. Travel Time= 24.1 min

Peak Storage= 13,950 cf @ 12.08 hrs
Average Depth at Peak Storage= 1.64'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 192.38 cfs

4.00' x 3.50' deep channel, n=0.077

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length=1,170.0' Slope= 0.0274"'/"

Inlet Invert= 916.00', Outlet Invert= 884.00'
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Hydrograph for Reach 5R: Channel 3

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 916.00 0.00
6.00 0.06 63 916.01 0.01
12.00 44.59 11,846 917.46 16.47
18.00 0.78 961 916.19 0.82
24.00 0.48 694 916.14 0.48
30.00 0.00 1 916.00 0.00
36.00 0.00 0 916.00 0.00
42.00 0.00 0 916.00 0.00
48.00 0.00 0 916.00 0.00
54.00 0.00 0 916.00 0.00
60.00 0.00 0 916.00 0.00
66.00 0.00 0 916.00 0.00
72.00 0.00 0 916.00 0.00
78.00 0.00 0 916.00 0.00
84.00 0.00 0 916.00 0.00
90.00 0.00 0 916.00 0.00
96.00 0.00 0 916.00 0.00
102.00 0.00 0 916.00 0.00
108.00 0.00 0 916.00 0.00
114.00 0.00 0 916.00 0.00
120.00 0.00 0 916.00 0.00
126.00 0.00 0 916.00 0.00
132.00 0.00 0 916.00 0.00
138.00 0.00 0 916.00 0.00
144.00 0.00 0 916.00 0.00
150.00 0.00 0 916.00 0.00
156.00 0.00 0 916.00 0.00
162.00 0.00 0 916.00 0.00
168.00 0.00 0 916.00 0.00
174.00 0.00 0 916.00 0.00
180.00 0.00 0 916.00 0.00
186.00 0.00 0 916.00 0.00
192.00 0.00 0 916.00 0.00
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Summary for Reach 10R: Channel 2 Reach A

Inflow Area = 11.080 ac, 0.00% Impervious, Inflow Depth = 4.54" for 100 YR event
Inflow = 84.45cfs @ 11.97 hrs, Volume= 4.196 af
Outflow = 63.33cfs @ 12.16 hrs, Volume= 4.196 af, Atten=25%, Lag= 11.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.29 fps, Min. Travel Time= 8.0 min
Avg. Velocity = 0.73 fps, Avg. Travel Time= 36.0 min

Peak Storage= 30,832 cf @ 12.03 hrs
Average Depth at Peak Storage= 2.28'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 160.67 cfs

4.00' x 3.50" deep channel, n=0.100

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length= 1,585.0" Slope=0.0322"'/"

Inlet Invert= 919.00', Outlet Invert= 868.00'
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Hydrograph for Reach 10R: Channel 2 Reach A

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 919.00 0.00
6.00 0.14 221 919.03 0.03
12.00 79.52 29,838 921.23 26.91
18.00 1.21 1,954 919.27 1.28
24.00 0.74 1,397 919.20 0.76
30.00 0.00 15 919.00 0.00
36.00 0.00 0 919.00 0.00
42.00 0.00 0 919.00 0.00
48.00 0.00 0 919.00 0.00
54.00 0.00 0 919.00 0.00
60.00 0.00 0 919.00 0.00
66.00 0.00 0 919.00 0.00
72.00 0.00 0 919.00 0.00
78.00 0.00 0 919.00 0.00
84.00 0.00 0 919.00 0.00
90.00 0.00 0 919.00 0.00
96.00 0.00 0 919.00 0.00
102.00 0.00 0 919.00 0.00
108.00 0.00 0 919.00 0.00
114.00 0.00 0 919.00 0.00
120.00 0.00 0 919.00 0.00
126.00 0.00 0 919.00 0.00
132.00 0.00 0 919.00 0.00
138.00 0.00 0 919.00 0.00
144.00 0.00 0 919.00 0.00
150.00 0.00 0 919.00 0.00
156.00 0.00 0 919.00 0.00
162.00 0.00 0 919.00 0.00
168.00 0.00 0 919.00 0.00
174.00 0.00 0 919.00 0.00
180.00 0.00 0 919.00 0.00
186.00 0.00 0 919.00 0.00
192.00 0.00 0 919.00 0.00
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Summary for Pond 1P: Culvert 1

Inflow Area = 22.850 ac, 0.00% Impervious, Inflow Depth = 4.31" for 100 YR event
Inflow = 80.66 cfs @ 12.30 hrs, Volume= 8.203 af

Outflow = 80.66 cfs @ 12.30 hrs, Volume= 8.203 af, Atten=0%, Lag= 0.0 min
Primary = 80.66 cfs @ 12.30 hrs, Volume= 8.203 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Peak Elev=870.28' @ 12.30 hrs

Device Routing Invert Outlet Devices

#1  Primary 865.50' 42.0" Round Culvert
L=47.0'" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 865.50'/ 862.00' S=0.0745'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 9.62 sf

Primary OutFlow Max=80.56 cfs @ 12.30 hrs HW=870.27' (Free Discharge)
1=Culvert (Inlet Controls 80.56 cfs @ 8.37 fps)
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Hydrograph for Pond 1P: Culvert 1

Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.00 865.50 0.00 156.00 0.00 865.50 0.00
3.00 0.00 865.50 0.00 159.00 0.00 865.50 0.00
6.00 0.01 865.52 0.01 162.00 0.00 865.50 0.00
9.00 0.53 865.75 0.53 165.00 0.00 865.50 0.00
12.00 22.41 867.28 22.41 168.00 0.00 865.50 0.00
15.00 4.94 866.29 4.94 171.00 0.00 865.50 0.00
18.00 2.75 866.08 2.75 174.00 0.00 865.50 0.00
21.00 1.84 865.97 1.84 177.00 0.00 865.50 0.00
24.00 1.57 865.94 1.57 180.00 0.00 865.50 0.00
27.00 0.20 865.65 0.20 183.00 0.00 865.50 0.00
30.00 0.06 865.58 0.06 186.00 0.00 865.50 0.00
33.00 0.02 865.55 0.02 189.00 0.00 865.50 0.00
36.00 0.01 865.53 0.01 192.00 0.00 865.50 0.00
39.00 0.00 865.51 0.00
42.00 0.00 865.50 0.00
45.00 0.00 865.50 0.00
48.00 0.00 865.50 0.00
51.00 0.00 865.50 0.00
54.00 0.00 865.50 0.00
57.00 0.00 865.50 0.00
60.00 0.00 865.50 0.00
63.00 0.00 865.50 0.00
66.00 0.00 865.50 0.00
69.00 0.00 865.50 0.00
72.00 0.00 865.50 0.00
75.00 0.00 865.50 0.00
78.00 0.00 865.50 0.00
81.00 0.00 865.50 0.00
84.00 0.00 865.50 0.00
87.00 0.00 865.50 0.00
90.00 0.00 865.50 0.00
93.00 0.00 865.50 0.00
96.00 0.00 865.50 0.00
99.00 0.00 865.50 0.00
102.00 0.00 865.50 0.00
105.00 0.00 865.50 0.00
108.00 0.00 865.50 0.00
111.00 0.00 865.50 0.00
114.00 0.00 865.50 0.00
117.00 0.00 865.50 0.00
120.00 0.00 865.50 0.00
123.00 0.00 865.50 0.00
126.00 0.00 865.50 0.00
129.00 0.00 865.50 0.00
132.00 0.00 865.50 0.00
135.00 0.00 865.50 0.00
138.00 0.00 865.50 0.00
141.00 0.00 865.50 0.00
144.00 0.00 865.50 0.00
147.00 0.00 865.50 0.00
150.00 0.00 865.50 0.00
153.00 0.00 865.50 0.00
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Summary for Pond 4P: Downchute C Inlet

Inflow Area = 22.480 ac, 0.00% Impervious, Inflow Depth = 4.54" for 100 YR event
Inflow = 109.76 cfs @ 11.99 hrs, Volume= 8.512 af

Outflow = 109.80 cfs @ 11.99 hrs, Volume= 8.512 af, Atten= 0%, Lag= 0.0 min
Primary = 109.80 cfs @ 11.99 hrs, Volume= 8.512 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Peak Elev=870.38' @ 11.99 hrs Surf.Area= 0.000 ac Storage= 0.002 af

Plug-Flow detention time= 0.1 min calculated for 8.511 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 810.8 - 810.7 )

Volume Invert  Avail.Storage Storage Description
#1 863.00' 0.002 af 4.00'W x 4.00'L x 5.00'H Prismatoid
Device Routing Invert Outlet Devices
#1  Primary 863.50' 48.0" Round Culvert

L=120.0" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 863.50'/ 862.00' S=0.0125"" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 12.57 sf

Primary OutFlow Max=108.73 cfs @ 11.99 hrs HW=870.30" (Free Discharge)
1=Culvert (Barrel Controls 108.73 cfs @ 8.65 fps)
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Hydrograph for Pond 4P: Downchute C Inlet

Time Inflow Storage Elevation Primary
(hours) (cfs) (acre-feet) (feet) (cfs)
0.00 0.00 0.000 863.00 0.00
6.00 0.18 0.000 863.68 0.18
12.00 109.21 0.002 870.34 109.26
18.00 2.53 0.000 864.14 2.53
24.00 1.52 0.000 864.00 1.52
30.00 0.00 0.000 863.51 0.00
36.00 0.00 0.000 863.50 0.00
42.00 0.00 0.000 863.50 0.00
48.00 0.00 0.000 863.50 0.00
54.00 0.00 0.000 863.50 0.00
60.00 0.00 0.000 863.50 0.00
66.00 0.00 0.000 863.50 0.00
72.00 0.00 0.000 863.50 0.00
78.00 0.00 0.000 863.50 0.00
84.00 0.00 0.000 863.50 0.00
90.00 0.00 0.000 863.50 0.00
96.00 0.00 0.000 863.50 0.00
102.00 0.00 0.000 863.50 0.00
108.00 0.00 0.000 863.50 0.00
114.00 0.00 0.000 863.50 0.00
120.00 0.00 0.000 863.50 0.00
126.00 0.00 0.000 863.50 0.00
132.00 0.00 0.000 863.50 0.00
138.00 0.00 0.000 863.50 0.00
144.00 0.00 0.000 863.50 0.00
150.00 0.00 0.000 863.50 0.00
156.00 0.00 0.000 863.50 0.00
162.00 0.00 0.000 863.50 0.00
168.00 0.00 0.000 863.50 0.00
174.00 0.00 0.000 863.50 0.00
180.00 0.00 0.000 863.50 0.00
186.00 0.00 0.000 863.50 0.00

192.00 0.00 0.000 863.50 0.00
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Summary for Pond FB-C: Pond C Forebay

Inflow Area = 49.680 ac, 0.00% Impervious, Inflow Depth = 4.37" for 100 YR event
Inflow = 158.87 cfs @ 11.99 hrs, Volume= 18.094 af

Outflow = 142.67 cfs @ 12.24 hrs, Volume= 18.498 af, Atten=10%, Lag= 15.0 min
Primary = 142.67 cfs @ 12.24 hrs, Volume= 18.498 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Starting Elev= 859.00" Surf.Area= 16,463 sf Storage= 15,614 cf
Peak Elev=860.42' @ 12.24 hrs Surf.Area= 18,929 sf Storage= 40,767 cf (25,153 cf above start)

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 858.00' 206,682 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

858.00 14,765 0 0

860.00 18,160 32,925 32,925

862.00 21,799 39,959 72,884

864.00 25,683 47,482 120,366

866.00 29,812 55,495 175,861

867.00 31,830 30,821 206,682
Device Routing Invert Outlet Devices

#1  Primary 858.00' Custom Weir/Orifice X 0.40, Cv=2.62 (C= 3.28)

Head (feet) 0.00 9.00
Width (feet) 25.00 61.00

Primary OutFlow Max=142.64 cfs @ 12.24 hrs HW=860.42" (Free Discharge)
T _1=Custom Weir/Orifice (Weir Controls 142.64 cfs @ 1.97 fps)
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Hydrograph for Pond FB-C: Pond C Forebay

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 15,614 859.00 34.85
6.00 0.18 166 858.01 0.11
12.00 158.24 39,244 860.34 134.98
18.00 5.72 4,669 858.31 5.83
24.00 3.36 3,230 858.22 3.39
30.00 0.06 101 858.01 0.07
36.00 0.01 16 858.00 0.01
42.00 0.00 3 858.00 0.00
48.00 0.00 0 858.00 0.00
54.00 0.00 0 858.00 0.00
60.00 0.00 0 858.00 0.00
66.00 0.00 0 858.00 0.00
72.00 0.00 0 858.00 0.00
78.00 0.00 0 858.00 0.00
84.00 0.00 0 858.00 0.00
90.00 0.00 0 858.00 0.00
96.00 0.00 0 858.00 0.00
102.00 0.00 0 858.00 0.00
108.00 0.00 0 858.00 0.00
114.00 0.00 0 858.00 0.00
120.00 0.00 0 858.00 0.00
126.00 0.00 0 858.00 0.00
132.00 0.00 0 858.00 0.00
138.00 0.00 0 858.00 0.00
144.00 0.00 0 858.00 0.00
150.00 0.00 0 858.00 0.00
156.00 0.00 0 858.00 0.00
162.00 0.00 0 858.00 0.00
168.00 0.00 0 858.00 0.00
174.00 0.00 0 858.00 0.00
180.00 0.00 0 858.00 0.00
186.00 0.00 0 858.00 0.00
192.00 0.00 0 858.00 0.00
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Summary for Pond P-C: Pond C

Inflow Area = 72.940 ac, 0.00% Impervious, Inflow Depth = 4.29" for 100 YR event
Inflow = 284.60 cfs @ 12.00 hrs, Volume= 26.072 af

Outflow = 32.16 cfs @ 13.28 hrs, Volume= 26.043 af, Atten=89%, Lag= 76.6 min
Primary = 23.07 cfs @ 13.28 hrs, Volume= 25.220 af

Secondary = 9.09cfs @ 13.28 hrs, Volume= 0.823 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Starting Elev= 859.00" Surf.Area= 155,517 sf Storage= 711,694 cf
Peak Elev=862.69' @ 13.28 hrs Surf.Area= 175,745 sf Storage= 1,322,357 cf (610,664 cf above start)

Plug-Flow detention time= 1,005.3 min calculated for 9.689 af (37% of inflow)
Center-of-Mass det. time= 396.1 min ( 1,217.1 - 821.0)

Volume Invert Avail.Storage Storage Description
#1 854.00' 1,557,643 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
854.00 129,407 0 0
856.00 139,654 269,061 269,061
858.00 150,147 289,801 558,862
860.00 160,886 311,033 869,895
862.00 171,871 332,757 1,202,652
864.00 183,120 354,991 1,557,643
Device Routing Invert Outlet Devices
#1  Primary 858.42' 24.0" Round Culvert

L=259.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 858.42' / 857.13' S=0.0050"" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf
#2  Device 1 859.00' 24.0" W x 6.0" H Vert. Orifice/Grate X 2.00 C= 0.600
#3  Device 1 861.50' 27.5" x 27.5" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#4  Secondary 862.50' Custom Weir/Orifice, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.50
Width (feet) 33.00 42.00

Primary OutFlow Max=23.07 cfs @ 13.28 hrs HW=862.69' (Free Discharge)
=Culvert (Barrel Controls 23.07 cfs @ 7.34 fps)
f:2=0rificelGrate (Passes < 17.85 cfs potential flow)
3=Orifice/Grate (Passes < 27.57 cfs potential flow)

Secondary OutFlow Max=8.98 cfs @ 13.28 hrs HW=862.69' (Free Discharge)
4=Custom Weir/Orifice (Weir Controls 8.98 cfs @ 1.42 fps)
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Hydrograph for Pond P-C: Pond C

Time Inflow Storage Elevation Outflow Primary Secondary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 34.85 712,321 859.00 0.02 0.02 0.00
6.00 0.11 721,327 859.06 0.25 0.25 0.00
12.00 284.58 957,410 860.54 10.91 10.91 0.00
18.00 8.23 1,166,720 861.79 19.76 19.76 0.00
24.00 4.86 993,086 860.76 11.80 11.80 0.00
30.00 0.07 813,295 859.65 5.93 5.93 0.00
36.00 0.01 746,699 859.22 1.38 1.38 0.00
42.00 0.00 728,779 859.11 0.48 0.48 0.00
48.00 0.00 721,404 859.06 0.25 0.25 0.00
54.00 0.00 717,226 859.04 0.14 0.14 0.00
60.00 0.00 714,845 859.02 0.08 0.08 0.00
66.00 0.00 713,488 859.01 0.05 0.05 0.00
72.00 0.00 712,716 859.01 0.03 0.03 0.00
78.00 0.00 712,276 859.00 0.02 0.02 0.00
84.00 0.00 712,025 859.00 0.01 0.01 0.00
90.00 0.00 711,883 859.00 0.00 0.00 0.00
96.00 0.00 711,801 859.00 0.00 0.00 0.00
102.00 0.00 711,755 859.00 0.00 0.00 0.00
108.00 0.00 711,729 859.00 0.00 0.00 0.00
114.00 0.00 711,714 859.00 0.00 0.00 0.00
120.00 0.00 711,705 859.00 0.00 0.00 0.00
126.00 0.00 711,700 859.00 0.00 0.00 0.00
132.00 0.00 711,697 859.00 0.00 0.00 0.00
138.00 0.00 711,696 859.00 0.00 0.00 0.00
144.00 0.00 711,695 859.00 0.00 0.00 0.00
150.00 0.00 711,694 859.00 0.00 0.00 0.00
156.00 0.00 711,694 859.00 0.00 0.00 0.00
162.00 0.00 711,694 859.00 0.00 0.00 0.00
168.00 0.00 711,694 859.00 0.00 0.00 0.00
174.00 0.00 711,694 859.00 0.00 0.00 0.00
180.00 0.00 711,694 859.00 0.00 0.00 0.00
186.00 0.00 711,694 859.00 0.00 0.00 0.00

192.00 0.00 711,694 859.00 0.00 0.00 0.00
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Summary for Pond ST-C: Sediment Trap C

Inflow Area = 22.420 ac, 0.00% Impervious, Inflow Depth = 4.30" for 100 YR event
Inflow = 95.96 cfs @ 12.19 hrs, Volume= 8.040 af

Outflow = 80.31 cfs @ 12.30 hrs, Volume= 8.040 af, Atten=16%, Lag= 6.5 min
Primary = 80.31 cfs @ 12.30 hrs, Volume= 8.040 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Peak Elev= 881.07' @ 12.30 hrs Surf.Area= 21,778 sf Storage= 57,370 cf

Plug-Flow detention time= 32.5 min calculated for 8.039 af (100% of inflow)
Center-of-Mass det. time= 32.6 min ( 859.9 - 827.4 )

Volume Invert Avail.Storage Storage Description

#1 878.00' 130,540 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

878.00 15,693 0 0

880.00 19,513 35,206 35,206

882.00 23,733 43,246 78,452

884.00 28,355 52,088 130,540
Device Routing Invert Outlet Devices

#1  Primary 878.00' Custom Weir/Orifice X 0.40, Cv=2.62 (C= 3.28)

Head (feet) 0.00 6.00
Width (feet) 4.00 40.00

Primary OutFlow Max=80.26 cfs @ 12.30 hrs HW=881.07' (Free Discharge)
T _1=Custom Weir/Orifice (Weir Controls 80.26 cfs @ 1.98 fps)
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Hydrograph for Pond ST-C: Sediment Trap C

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 878.00 0.00
6.00 0.02 12 878.00 0.00
12.00 48.64 26,709 879.55 19.64
18.00 2.53 8,654 878.53 2.70
24.00 1.50 6,171 878.38 1.54
30.00 0.00 649 878.04 0.05
36.00 0.00 107 878.01 0.01
42.00 0.00 17 878.00 0.00
48.00 0.00 3 878.00 0.00
54.00 0.00 0 878.00 0.00
60.00 0.00 0 878.00 0.00
66.00 0.00 0 878.00 0.00
72.00 0.00 0 878.00 0.00
78.00 0.00 0 878.00 0.00
84.00 0.00 0 878.00 0.00
90.00 0.00 0 878.00 0.00
96.00 0.00 0 878.00 0.00
102.00 0.00 0 878.00 0.00
108.00 0.00 0 878.00 0.00
114.00 0.00 0 878.00 0.00
120.00 0.00 0 878.00 0.00
126.00 0.00 0 878.00 0.00
132.00 0.00 0 878.00 0.00
138.00 0.00 0 878.00 0.00
144.00 0.00 0 878.00 0.00
150.00 0.00 0 878.00 0.00
156.00 0.00 0 878.00 0.00
162.00 0.00 0 878.00 0.00
168.00 0.00 0 878.00 0.00
174.00 0.00 0 878.00 0.00
180.00 0.00 0 878.00 0.00
186.00 0.00 0 878.00 0.00
192.00 0.00 0 878.00 0.00
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

40.100 84 50-75% Grass cover, Fair, HSG D (2S, 48S, 58S, 8S, 10S, 128, 13S, 15S)
33.950 77 Brush, Fair, HSG D (2S, 4S, 58S, 8S, 14S, 15S)

1.020 91 Gravel roads, HSG D (10S, 14S, 15S)
75.070 81 TOTAL AREA
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Summary for Subcatchment 2S: DA-6

Runoff = 1549 cfs @ 11.97 hrs, Volume= 0.749 af, Depth= 4.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
1.250 84 50-75% Grass cover, Fair, HSG D
0.880 77 Brush, Fair, HSG D
2.130 81 Weighted Average
2.130 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry,
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Hydrograph for Subcatchment 2S: DA-6

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4.22 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4,22 0.00
6.00 0.51 0.00 0.01 162.00 6.37 4.22 0.00
9.00 0.94 0.08 0.13 165.00 6.37 4.22 0.00
12.00 4.22 2.31 14.35 168.00 6.37 4,22 0.00
15.00 5.44 3.37 0.38 171.00 6.37 4.22 0.00
18.00 5.87 3.76 0.23 174.00 6.37 4.22 0.00
21.00 6.15 4.02 0.16 177.00 6.37 4.22 0.00
24.00 6.37 4.22 0.14 180.00 6.37 4.22 0.00
27.00 6.37 4.22 0.00 183.00 6.37 4,22 0.00
30.00 6.37 4,22 0.00 186.00 6.37 4.22 0.00
33.00 6.37 4,22 0.00 189.00 6.37 4.22 0.00
36.00 6.37 4,22 0.00 192.00 6.37 4.22 0.00
39.00 6.37 4.22 0.00

42.00 6.37 4.22 0.00

45.00 6.37 4.22 0.00

48.00 6.37 4.22 0.00

51.00 6.37 4.22 0.00

54.00 6.37 4.22 0.00

57.00 6.37 4.22 0.00

60.00 6.37 4,22 0.00

63.00 6.37 4,22 0.00

66.00 6.37 4,22 0.00

69.00 6.37 4,22 0.00

72.00 6.37 4.22 0.00

75.00 6.37 4.22 0.00

78.00 6.37 4.22 0.00

81.00 6.37 4.22 0.00

84.00 6.37 4.22 0.00

87.00 6.37 4.22 0.00

90.00 6.37 4,22 0.00

93.00 6.37 4,22 0.00

96.00 6.37 4,22 0.00

99.00 6.37 4,22 0.00

102.00 6.37 4.22 0.00

105.00 6.37 4.22 0.00

108.00 6.37 4.22 0.00

111.00 6.37 4.22 0.00

114.00 6.37 4.22 0.00

117.00 6.37 4.22 0.00

120.00 6.37 4.22 0.00

123.00 6.37 4.22 0.00

126.00 6.37 4.22 0.00

129.00 6.37 4.22 0.00

132.00 6.37 4.22 0.00

135.00 6.37 4.22 0.00

138.00 6.37 4.22 0.00

141.00 6.37 4.22 0.00

144.00 6.37 4.22 0.00

147.00 6.37 4.22 0.00

150.00 6.37 4.22 0.00

153.00 6.37 4.22 0.00
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Summary for Subcatchment 4S: DA-3

Runoff = 45.88 cfs @ 12.02 hrs, Volume= 2.651 af, Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
1.430 77 Brush, Fair, HSG D
5.740 84 50-75% Grass cover, Fair, HSG D
7.170 83 Weighted Average
7.170 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.0 690 0.0377 1.04 Lag/CN Method,




144-189 Pond C Type Il 24-hr 100 YR Rainfall=6.37"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 6

Hydrograph for Subcatchment 4S: DA-3

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4.44 0.00
3.00 0.22 0.00 0.00 159.00 6.37 444 0.00
6.00 0.51 0.00 0.06 162.00 6.37 4.44 0.00
9.00 0.94 0.11 0.49 165.00 6.37 4.44 0.00
12.00 4.22 2.48 44.59 168.00 6.37 4.44 0.00
15.00 5.44 3.57 1.31 171.00 6.37 4.44 0.00
18.00 5.87 3.97 0.78 174.00 6.37 4.44 0.00
21.00 6.15 4.23 0.54 177.00 6.37 4.44 0.00
24.00 6.37 4.44 0.48 180.00 6.37 4.44 0.00
27.00 6.37 4.44 0.00 183.00 6.37 444 0.00
30.00 6.37 4.44 0.00 186.00 6.37 4.44 0.00
33.00 6.37 4.44 0.00 189.00 6.37 4.44 0.00
36.00 6.37 4.44 0.00 192.00 6.37 4.44 0.00
39.00 6.37 4.44 0.00

42.00 6.37 4.44 0.00

45.00 6.37 4.44 0.00

48.00 6.37 4.44 0.00

51.00 6.37 4.44 0.00

54.00 6.37 4.44 0.00

57.00 6.37 4.44 0.00

60.00 6.37 4.44 0.00

63.00 6.37 4.44 0.00

66.00 6.37 4.44 0.00

69.00 6.37 4.44 0.00

72.00 6.37 4.44 0.00

75.00 6.37 4.44 0.00

78.00 6.37 4.44 0.00

81.00 6.37 4.44 0.00

84.00 6.37 4.44 0.00

87.00 6.37 4.44 0.00

90.00 6.37 4.44 0.00

93.00 6.37 4.44 0.00

96.00 6.37 4.44 0.00

99.00 6.37 4.44 0.00

102.00 6.37 4.44 0.00

105.00 6.37 4.44 0.00

108.00 6.37 4.44 0.00

111.00 6.37 4.44 0.00

114.00 6.37 4.44 0.00

117.00 6.37 4.44 0.00

120.00 6.37 4.44 0.00

123.00 6.37 4.44 0.00

126.00 6.37 4.44 0.00

129.00 6.37 4.44 0.00

132.00 6.37 4.44 0.00

135.00 6.37 4.44 0.00

138.00 6.37 4.44 0.00

141.00 6.37 4.44 0.00

144.00 6.37 4.44 0.00

147.00 6.37 4.44 0.00

150.00 6.37 4.44 0.00

153.00 6.37 4.44 0.00
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Summary for Subcatchment 5S: DA-4

Runoff = 4710 cfs @ 12.08 hrs, Volume= 3.225 af, Depth= 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
2.410 77 Brush, Fair, HSG D
6.530 84 50-75% Grass cover, Fair, HSG D
8.940 82 Weighted Average
8.940 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.5 1,100 0.0382 1.1 Lag/CN Method,
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Hydrograph for Subcatchment 5S: DA-4

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4.33 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4.33 0.00
6.00 0.51 0.00 0.04 162.00 6.37 4.33 0.00
9.00 0.94 0.09 0.53 165.00 6.37 4.33 0.00
12.00 4.22 2.40 38.11 168.00 6.37 4.33 0.00
15.00 5.44 3.47 1.65 171.00 6.37 4.33 0.00
18.00 5.87 3.86 0.98 174.00 6.37 4.33 0.00
21.00 6.15 412 0.67 177.00 6.37 4.33 0.00
24.00 6.37 4.33 0.59 180.00 6.37 4.33 0.00
27.00 6.37 4.33 0.00 183.00 6.37 4.33 0.00
30.00 6.37 4.33 0.00 186.00 6.37 4.33 0.00
33.00 6.37 4.33 0.00 189.00 6.37 4.33 0.00
36.00 6.37 4.33 0.00 192.00 6.37 4.33 0.00
39.00 6.37 4.33 0.00

42.00 6.37 4.33 0.00

45.00 6.37 4.33 0.00

48.00 6.37 4.33 0.00

51.00 6.37 4.33 0.00

54.00 6.37 4.33 0.00

57.00 6.37 4.33 0.00

60.00 6.37 4.33 0.00

63.00 6.37 4.33 0.00

66.00 6.37 4.33 0.00

69.00 6.37 4.33 0.00

72.00 6.37 4.33 0.00

75.00 6.37 4.33 0.00

78.00 6.37 4.33 0.00

81.00 6.37 4.33 0.00

84.00 6.37 4.33 0.00

87.00 6.37 4.33 0.00

90.00 6.37 4.33 0.00

93.00 6.37 4.33 0.00

96.00 6.37 4.33 0.00

99.00 6.37 4.33 0.00

102.00 6.37 4.33 0.00

105.00 6.37 4.33 0.00

108.00 6.37 4.33 0.00

111.00 6.37 4.33 0.00

114.00 6.37 4.33 0.00

117.00 6.37 4.33 0.00

120.00 6.37 4.33 0.00

123.00 6.37 4.33 0.00

126.00 6.37 4.33 0.00

129.00 6.37 4.33 0.00

132.00 6.37 4.33 0.00

135.00 6.37 4.33 0.00

138.00 6.37 4.33 0.00

141.00 6.37 4.33 0.00

144.00 6.37 4.33 0.00

147.00 6.37 4.33 0.00

150.00 6.37 4.33 0.00

153.00 6.37 4.33 0.00
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Summary for Subcatchment 8S: DA-C1

Runoff = 30.20cfs @ 12.10 hrs, Volume= 2.165 af, Depth= 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
2.290 84 50-75% Grass cover, Fair, HSG D
4.020 77 Brush, Fair, HSG D
6.310 80 Weighted Average
6.310 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.2 1,220 0.0420 1.12 Lag/CN Method,
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Hydrograph for Subcatchment 8S: DA-C1

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 412 0.00
3.00 0.22 0.00 0.00 159.00 6.37 412 0.00
6.00 0.51 0.00 0.00 162.00 6.37 412 0.00
9.00 0.94 0.06 0.29 165.00 6.37 412 0.00
12.00 4.22 2.23 22.70 168.00 6.37 412 0.00
15.00 5.44 3.28 1.15 171.00 6.37 412 0.00
18.00 5.87 3.66 0.68 174.00 6.37 412 0.00
21.00 6.15 3.91 0.46 177.00 6.37 412 0.00
24.00 6.37 412 0.41 180.00 6.37 412 0.00
27.00 6.37 412 0.00 183.00 6.37 412 0.00
30.00 6.37 412 0.00 186.00 6.37 412 0.00
33.00 6.37 412 0.00 189.00 6.37 412 0.00
36.00 6.37 412 0.00 192.00 6.37 412 0.00
39.00 6.37 412 0.00

42.00 6.37 412 0.00

45.00 6.37 412 0.00

48.00 6.37 412 0.00

51.00 6.37 412 0.00

54.00 6.37 412 0.00

57.00 6.37 412 0.00

60.00 6.37 412 0.00

63.00 6.37 412 0.00

66.00 6.37 412 0.00

69.00 6.37 412 0.00

72.00 6.37 412 0.00

75.00 6.37 412 0.00

78.00 6.37 412 0.00

81.00 6.37 412 0.00

84.00 6.37 412 0.00

87.00 6.37 412 0.00

90.00 6.37 412 0.00

93.00 6.37 412 0.00

96.00 6.37 412 0.00

99.00 6.37 412 0.00

102.00 6.37 412 0.00

105.00 6.37 412 0.00

108.00 6.37 412 0.00

111.00 6.37 412 0.00

114.00 6.37 412 0.00

117.00 6.37 412 0.00

120.00 6.37 412 0.00

123.00 6.37 412 0.00

126.00 6.37 412 0.00

129.00 6.37 412 0.00

132.00 6.37 412 0.00

135.00 6.37 412 0.00

138.00 6.37 412 0.00

141.00 6.37 412 0.00

144.00 6.37 412 0.00

147.00 6.37 412 0.00

150.00 6.37 412 0.00

153.00 6.37 412 0.00
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Summary for Subcatchment 10S: DA-2A

Runoff = 84.45cfs @ 11.97 hrs, Volume= 4.196 af, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description

10.500 84 50-75% Grass cover, Fair, HSG D
0.580 91 Gravel roads, HSG D

11.080 84 Weighted Average

11.080 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.1 440 0.0568 1.21 Lag/CN Method,

0.2 174 0.2400 17.53 223.52 Trap/Veel/Rect Channel Flow,
Bot.W=4.00' D=1.50" Z=3.0"'/" Top.W=13.00'
n= 0.040

6.3 614 Total



144-189 Pond C Type Il 24-hr 100 YR Rainfall=6.37"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 12

Hydrograph for Subcatchment 10S: DA-2A

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4,54 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4,54 0.00
6.00 0.51 0.01 0.14 162.00 6.37 4.54 0.00
9.00 0.94 0.13 0.86 165.00 6.37 4,54 0.00
12.00 4.22 2.57 79.52 168.00 6.37 4,54 0.00
15.00 5.44 3.67 2.02 171.00 6.37 4.54 0.00
18.00 5.87 4.07 1.21 174.00 6.37 4.54 0.00
21.00 6.15 4.33 0.84 177.00 6.37 4.54 0.00
24.00 6.37 4.54 0.74 180.00 6.37 4,54 0.00
27.00 6.37 4.54 0.00 183.00 6.37 4,54 0.00
30.00 6.37 4.54 0.00 186.00 6.37 4,54 0.00
33.00 6.37 4.54 0.00 189.00 6.37 4,54 0.00
36.00 6.37 4.54 0.00 192.00 6.37 4,54 0.00
39.00 6.37 4.54 0.00

42.00 6.37 4.54 0.00

45.00 6.37 4.54 0.00

48.00 6.37 4.54 0.00

51.00 6.37 4.54 0.00

54.00 6.37 4.54 0.00

57.00 6.37 4.54 0.00

60.00 6.37 4.54 0.00

63.00 6.37 4.54 0.00

66.00 6.37 4.54 0.00

69.00 6.37 4.54 0.00

72.00 6.37 4.54 0.00

75.00 6.37 4.54 0.00

78.00 6.37 4.54 0.00

81.00 6.37 4.54 0.00

84.00 6.37 4.54 0.00

87.00 6.37 4.54 0.00

90.00 6.37 4.54 0.00

93.00 6.37 4.54 0.00

96.00 6.37 4.54 0.00

99.00 6.37 4.54 0.00

102.00 6.37 4,54 0.00

105.00 6.37 4,54 0.00

108.00 6.37 4,54 0.00

111.00 6.37 4,54 0.00

114.00 6.37 4,54 0.00

117.00 6.37 4,54 0.00

120.00 6.37 4,54 0.00

123.00 6.37 4,54 0.00

126.00 6.37 4,54 0.00

129.00 6.37 4,54 0.00

132.00 6.37 4,54 0.00

135.00 6.37 4,54 0.00

138.00 6.37 4,54 0.00

141.00 6.37 4,54 0.00

144.00 6.37 4,54 0.00

147.00 6.37 4,54 0.00

150.00 6.37 4,54 0.00

153.00 6.37 4,54 0.00
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Summary for Subcatchment 12S: DA-5

Runoff = 3.31cfs@ 11.97 hrs, Volume= 0.163 af, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
0.430 84 50-75% Grass cover, Fair, HSG D
0.430 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Hydrograph for Subcatchment 12S: DA-5

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4,54 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4,54 0.00
6.00 0.51 0.01 0.01 162.00 6.37 4.54 0.00
9.00 0.94 0.13 0.03 165.00 6.37 4,54 0.00
12.00 4.22 2.57 3.06 168.00 6.37 4,54 0.00
15.00 5.44 3.67 0.08 171.00 6.37 4,54 0.00
18.00 5.87 4.07 0.05 174.00 6.37 4.54 0.00
21.00 6.15 4.33 0.03 177.00 6.37 4,54 0.00
24.00 6.37 4.54 0.03 180.00 6.37 4,54 0.00
27.00 6.37 4.54 0.00 183.00 6.37 4,54 0.00
30.00 6.37 4.54 0.00 186.00 6.37 4,54 0.00
33.00 6.37 4.54 0.00 189.00 6.37 4,54 0.00
36.00 6.37 4.54 0.00 192.00 6.37 4,54 0.00
39.00 6.37 4.54 0.00

42.00 6.37 4.54 0.00

45.00 6.37 4.54 0.00

48.00 6.37 4.54 0.00

51.00 6.37 4.54 0.00

54.00 6.37 4.54 0.00

57.00 6.37 4.54 0.00

60.00 6.37 4.54 0.00

63.00 6.37 4.54 0.00

66.00 6.37 4.54 0.00

69.00 6.37 4.54 0.00

72.00 6.37 4.54 0.00

75.00 6.37 4.54 0.00

78.00 6.37 4.54 0.00

81.00 6.37 4.54 0.00

84.00 6.37 4.54 0.00

87.00 6.37 4.54 0.00

90.00 6.37 4.54 0.00

93.00 6.37 4.54 0.00

96.00 6.37 4.54 0.00

99.00 6.37 4.54 0.00

102.00 6.37 4,54 0.00

105.00 6.37 4,54 0.00

108.00 6.37 4,54 0.00

111.00 6.37 4,54 0.00

114.00 6.37 4,54 0.00

117.00 6.37 4,54 0.00

120.00 6.37 4,54 0.00

123.00 6.37 4,54 0.00

126.00 6.37 4,54 0.00

129.00 6.37 4,54 0.00

132.00 6.37 4,54 0.00

135.00 6.37 4,54 0.00

138.00 6.37 4,54 0.00

141.00 6.37 4,54 0.00

144.00 6.37 4,54 0.00

147.00 6.37 4,54 0.00

150.00 6.37 4,54 0.00

153.00 6.37 4,54 0.00
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Summary for Subcatchment 13S: DA-C3

Runoff = 85.97 cfs @ 11.98 hrs, Volume= 4.317 af, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
11.400 84 50-75% Grass cover, Fair, HSG D
11.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.9 182 0.1484 1.64 Lag/CN Method,

4.3 534 0.0190 2.07 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

0.4 397 0.2400 17.53 223.52 Trap/Veel/Rect Channel Flow,
Bot.W=4.00' D=1.50' Z=3.0'/* Top.W=13.00'
n=0.040

6.6 1,113 Total



144-189 Pond C Type Il 24-hr 100 YR Rainfall=6.37"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 16

Hydrograph for Subcatchment 13S: DA-C3

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 4,54 0.00
3.00 0.22 0.00 0.00 159.00 6.37 4,54 0.00
6.00 0.51 0.01 0.15 162.00 6.37 4.54 0.00
9.00 0.94 0.13 0.89 165.00 6.37 4,54 0.00
12.00 4.22 2.57 82.30 168.00 6.37 4,54 0.00
15.00 5.44 3.67 2.08 171.00 6.37 4.54 0.00
18.00 5.87 4.07 1.25 174.00 6.37 4.54 0.00
21.00 6.15 4.33 0.86 177.00 6.37 4,54 0.00
24.00 6.37 4.54 0.76 180.00 6.37 4,54 0.00
27.00 6.37 4.54 0.00 183.00 6.37 4,54 0.00
30.00 6.37 4.54 0.00 186.00 6.37 4,54 0.00
33.00 6.37 4.54 0.00 189.00 6.37 4,54 0.00
36.00 6.37 4.54 0.00 192.00 6.37 4,54 0.00
39.00 6.37 4.54 0.00

42.00 6.37 4.54 0.00

45.00 6.37 4.54 0.00

48.00 6.37 4.54 0.00

51.00 6.37 4.54 0.00

54.00 6.37 4.54 0.00

57.00 6.37 4.54 0.00

60.00 6.37 4.54 0.00

63.00 6.37 4.54 0.00

66.00 6.37 4.54 0.00

69.00 6.37 4.54 0.00

72.00 6.37 4.54 0.00

75.00 6.37 4.54 0.00

78.00 6.37 4.54 0.00

81.00 6.37 4.54 0.00

84.00 6.37 4.54 0.00

87.00 6.37 4.54 0.00

90.00 6.37 4.54 0.00

93.00 6.37 4.54 0.00

96.00 6.37 4.54 0.00

99.00 6.37 4.54 0.00

102.00 6.37 4,54 0.00

105.00 6.37 4,54 0.00

108.00 6.37 4,54 0.00

111.00 6.37 4,54 0.00

114.00 6.37 4,54 0.00

117.00 6.37 4,54 0.00

120.00 6.37 4,54 0.00

123.00 6.37 4,54 0.00

126.00 6.37 4,54 0.00

129.00 6.37 4,54 0.00

132.00 6.37 4,54 0.00

135.00 6.37 4,54 0.00

138.00 6.37 4,54 0.00

141.00 6.37 4,54 0.00

144.00 6.37 4,54 0.00

147.00 6.37 4,54 0.00

150.00 6.37 4,54 0.00

153.00 6.37 4,54 0.00
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Summary for Subcatchment 14S: DA-C2

Runoff = 29.36 cfs @ 11.97 hrs, Volume= 1.379 af, Depth= 3.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
4.310 77 Brush, Fair, HSG D
0.040 91 Gravel roads, HSG D

4350 77 Weighted Average

4.350 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 578 0.2007 1.92 Lag/CN Method,
0.5 149 0.0940 4.94 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.1 58 0.6200 12.68 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

5.6 785 Total
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Hydrograph for Subcatchment 14S: DA-C2

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 3.80 0.00
3.00 0.22 0.00 0.00 159.00 6.37 3.80 0.00
6.00 0.51 0.00 0.00 162.00 6.37 3.80 0.00
9.00 0.94 0.03 0.16 165.00 6.37 3.80 0.00
12.00 4.22 1.99 26.57 168.00 6.37 3.80 0.00
15.00 5.44 2.99 0.73 171.00 6.37 3.80 0.00
18.00 5.87 3.36 0.44 174.00 6.37 3.80 0.00
21.00 6.15 3.61 0.31 177.00 6.37 3.80 0.00
24.00 6.37 3.80 0.27 180.00 6.37 3.80 0.00
27.00 6.37 3.80 0.00 183.00 6.37 3.80 0.00
30.00 6.37 3.80 0.00 186.00 6.37 3.80 0.00
33.00 6.37 3.80 0.00 189.00 6.37 3.80 0.00
36.00 6.37 3.80 0.00 192.00 6.37 3.80 0.00
39.00 6.37 3.80 0.00

42.00 6.37 3.80 0.00

45.00 6.37 3.80 0.00

48.00 6.37 3.80 0.00

51.00 6.37 3.80 0.00

54.00 6.37 3.80 0.00

57.00 6.37 3.80 0.00

60.00 6.37 3.80 0.00

63.00 6.37 3.80 0.00

66.00 6.37 3.80 0.00

69.00 6.37 3.80 0.00

72.00 6.37 3.80 0.00

75.00 6.37 3.80 0.00

78.00 6.37 3.80 0.00

81.00 6.37 3.80 0.00

84.00 6.37 3.80 0.00

87.00 6.37 3.80 0.00

90.00 6.37 3.80 0.00

93.00 6.37 3.80 0.00

96.00 6.37 3.80 0.00

99.00 6.37 3.80 0.00

102.00 6.37 3.80 0.00

105.00 6.37 3.80 0.00

108.00 6.37 3.80 0.00

111.00 6.37 3.80 0.00

114.00 6.37 3.80 0.00

117.00 6.37 3.80 0.00

120.00 6.37 3.80 0.00

123.00 6.37 3.80 0.00

126.00 6.37 3.80 0.00

129.00 6.37 3.80 0.00

132.00 6.37 3.80 0.00

135.00 6.37 3.80 0.00

138.00 6.37 3.80 0.00

141.00 6.37 3.80 0.00

144.00 6.37 3.80 0.00

147.00 6.37 3.80 0.00

150.00 6.37 3.80 0.00

153.00 6.37 3.80 0.00
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Summary for Subcatchment 15S: DA-C4

Runoff = 153.23 cfs @ 11.98 hrs, Volume= 7.574 af, Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100 YR Rainfall=6.37"

Area (ac) CN Description
1.960 84 50-75% Grass cover, Fair, HSG D
20.900 77 Brush, Fair, HSG D
0.400 91 Gravel roads, HSG D

23.260 78 Weighted Average
23.260 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.7 176 0.2500 1.74 Lag/CN Method,
52 600 0.1500 1.94 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

6.9 776 Total
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Hydrograph for Subcatchment 15S: DA-C4

Time Precip. Excess Runoff Time Precip. Excess Runoff

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 156.00 6.37 3.91 0.00
3.00 0.22 0.00 0.00 159.00 6.37 3.91 0.00
6.00 0.51 0.00 0.00 162.00 6.37 3.91 0.00
9.00 0.94 0.04 0.97 165.00 6.37 3.91 0.00
12.00 4.22 2.07 149.60 168.00 6.37 3.91 0.00
15.00 5.44 3.09 3.97 171.00 6.37 3.91 0.00
18.00 5.87 3.46 2.40 174.00 6.37 3.91 0.00
21.00 6.15 3.71 1.66 177.00 6.37 3.91 0.00
24.00 6.37 3.91 1.47 180.00 6.37 3.91 0.00
27.00 6.37 3.91 0.00 183.00 6.37 3.91 0.00
30.00 6.37 3.91 0.00 186.00 6.37 3.91 0.00
33.00 6.37 3.91 0.00 189.00 6.37 3.91 0.00
36.00 6.37 3.91 0.00 192.00 6.37 3.91 0.00
39.00 6.37 3.91 0.00

42.00 6.37 3.91 0.00

45.00 6.37 3.91 0.00

48.00 6.37 3.91 0.00

51.00 6.37 3.91 0.00

54.00 6.37 3.91 0.00

57.00 6.37 3.91 0.00

60.00 6.37 3.91 0.00

63.00 6.37 3.91 0.00

66.00 6.37 3.91 0.00

69.00 6.37 3.91 0.00

72.00 6.37 3.91 0.00

75.00 6.37 3.91 0.00

78.00 6.37 3.91 0.00

81.00 6.37 3.91 0.00

84.00 6.37 3.91 0.00

87.00 6.37 3.91 0.00

90.00 6.37 3.91 0.00

93.00 6.37 3.91 0.00

96.00 6.37 3.91 0.00

99.00 6.37 3.91 0.00

102.00 6.37 3.91 0.00

105.00 6.37 3.91 0.00

108.00 6.37 3.91 0.00

111.00 6.37 3.91 0.00

114.00 6.37 3.91 0.00

117.00 6.37 3.91 0.00

120.00 6.37 3.91 0.00

123.00 6.37 3.91 0.00

126.00 6.37 3.91 0.00

129.00 6.37 3.91 0.00

132.00 6.37 3.91 0.00

135.00 6.37 3.91 0.00

138.00 6.37 3.91 0.00

141.00 6.37 3.91 0.00

144.00 6.37 3.91 0.00

147.00 6.37 3.91 0.00

150.00 6.37 3.91 0.00

153.00 6.37 3.91 0.00
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Summary for Reach 16R: Channel 5

Inflow Area = 22.850 ac, 0.00% Impervious, Inflow Depth = 4.31" for 100 YR event
Inflow = 80.69 cfs @ 12.30 hrs, Volume= 8.203 af
Outflow = 80.66 cfs @ 12.30 hrs, Volume= 8.203 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 11.37 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.27 fps, Avg. Travel Time= 0.4 min

Peak Storage= 355 cf @ 12.30 hrs
Average Depth at Peak Storage= 1.01'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 331.37 cfs

4.00' x 2.00" deep channel, n=0.043

Side Slope Z-value= 3.0'/" Top Width= 16.00'
Length= 50.0" Slope= 0.1800"/"

Inlet Invert= 876.00', Outlet Invert= 867.00'
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Hydrograph for Reach 16R: Channel 5

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 876.00 0.00
6.00 0.01 0 876.00 0.01
12.00 22.70 143 876.52 22.41
18.00 2,75 35 876.16 2.75
24.00 1.57 24 876.11 1.57
30.00 0.05 3 876.01 0.06
36.00 0.01 0 876.00 0.01
42.00 0.00 0 876.00 0.00
48.00 0.00 0 876.00 0.00
54.00 0.00 0 876.00 0.00
60.00 0.00 0 876.00 0.00
66.00 0.00 0 876.00 0.00
72.00 0.00 0 876.00 0.00
78.00 0.00 0 876.00 0.00
84.00 0.00 0 876.00 0.00
90.00 0.00 0 876.00 0.00
96.00 0.00 0 876.00 0.00
102.00 0.00 0 876.00 0.00
108.00 0.00 0 876.00 0.00
114.00 0.00 0 876.00 0.00
120.00 0.00 0 876.00 0.00
126.00 0.00 0 876.00 0.00
132.00 0.00 0 876.00 0.00
138.00 0.00 0 876.00 0.00
144.00 0.00 0 876.00 0.00
150.00 0.00 0 876.00 0.00
156.00 0.00 0 876.00 0.00
162.00 0.00 0 876.00 0.00
168.00 0.00 0 876.00 0.00
174.00 0.00 0 876.00 0.00
180.00 0.00 0 876.00 0.00
186.00 0.00 0 876.00 0.00
192.00 0.00 0 876.00 0.00
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Summary for Reach 17R: Channel 6

Inflow Area = 2130 ac, 0.00% Impervious, Inflow Depth =76.24" for 100 YR event
Inflow = 41.02 cfs @ 13.06 hrs, Volume= 13.533 af
Outflow = 40.97 cfs @ 13.12 hrs, Volume= 13.533 af, Atten=0%, Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 4.56 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 1.30 fps, Avg. Travel Time= 7.5 min

Peak Storage= 5,218 cf @ 13.09 hrs
Average Depth at Peak Storage= 1.34'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 294.91 cfs

4.00' x 3.50" deep channel, n=0.052

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length= 580.0" Slope= 0.0293 '/

Inlet Invert= 857.00', Outlet Invert= 840.00'
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Hydrograph for Reach 17R: Channel 6

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 857.00 0.00
6.00 0.01 2 857.00 0.00
12.00 14.35 2,480 857.77 13.35
18.00 9.33 1,835 857.61 9.42
24.00 5.17 1,224 857.43 5.19
30.00 0.24 175 857.07 0.26
36.00 0.02 26 857.01 0.02
42.00 0.00 4 857.00 0.00
48.00 0.00 1 857.00 0.00
54.00 0.00 0 857.00 0.00
60.00 0.00 0 857.00 0.00
66.00 0.00 0 857.00 0.00
72.00 0.00 0 857.00 0.00
78.00 0.00 0 857.00 0.00
84.00 0.00 0 857.00 0.00
90.00 0.00 0 857.00 0.00
96.00 0.00 0 857.00 0.00
102.00 0.00 0 857.00 0.00
108.00 0.00 0 857.00 0.00
114.00 0.00 0 857.00 0.00
120.00 0.00 0 857.00 0.00
126.00 0.00 0 857.00 0.00
132.00 0.00 0 857.00 0.00
138.00 0.00 0 857.00 0.00
144.00 0.00 0 857.00 0.00
150.00 0.00 0 857.00 0.00
156.00 0.00 0 857.00 0.00
162.00 0.00 0 857.00 0.00
168.00 0.00 0 857.00 0.00
174.00 0.00 0 857.00 0.00
180.00 0.00 0 857.00 0.00
186.00 0.00 0 857.00 0.00
192.00 0.00 0 857.00 0.00



144-189 Pond C Type Il 24-hr 100 YR Rainfall=6.37"

Prepared by CEC, Inc. Printed 5/23/2016
HydroCAD® 10.00 s/n 03447 © 2013 HydroCAD Software Solutions LLC Page 25

Summary for Reach 18R: Channel 4

Inflow Area = 8.940 ac, 0.00% Impervious, Inflow Depth = 4.33" for 100 YR event
Inflow = 4710 cfs @ 12.08 hrs, Volume= 3.225 af
Outflow = 39.65cfs @ 12.29 hrs, Volume= 3.225 af, Atten=16%, Lag=12.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 1.81 fps, Min. Travel Time= 7.6 min
Avg. Velocity = 0.44 fps, Avg. Travel Time= 31.1 min

Peak Storage= 18,121 cf @ 12.16 hrs
Average Depth at Peak Storage= 2.12'
Bank-Full Depth= 3.00" Flow Area= 39.0 sf, Capacity= 86.14 cfs

4.00' x 3.00" deep channel, n=0.100

Side Slope Z-value= 3.0'/" Top Width= 22.00'
Length= 825.0' Slope=0.0109 /'

Inlet Invert= 894.00', Outlet Invert= 885.00'
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Hydrograph for Reach 18R: Channel 4

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 894.00 0.00
6.00 0.04 26 894.01 0.00
12.00 38.11 11,804 895.62 9.46
18.00 0.98 1,308 894.32 1.03
24.00 0.59 922 894.24 0.60
30.00 0.00 8 894.00 0.00
36.00 0.00 0 894.00 0.00
42.00 0.00 0 894.00 0.00
48.00 0.00 0 894.00 0.00
54.00 0.00 0 894.00 0.00
60.00 0.00 0 894.00 0.00
66.00 0.00 0 894.00 0.00
72.00 0.00 0 894.00 0.00
78.00 0.00 0 894.00 0.00
84.00 0.00 0 894.00 0.00
90.00 0.00 0 894.00 0.00
96.00 0.00 0 894.00 0.00
102.00 0.00 0 894.00 0.00
108.00 0.00 0 894.00 0.00
114.00 0.00 0 894.00 0.00
120.00 0.00 0 894.00 0.00
126.00 0.00 0 894.00 0.00
132.00 0.00 0 894.00 0.00
138.00 0.00 0 894.00 0.00
144.00 0.00 0 894.00 0.00
150.00 0.00 0 894.00 0.00
156.00 0.00 0 894.00 0.00
162.00 0.00 0 894.00 0.00
168.00 0.00 0 894.00 0.00
174.00 0.00 0 894.00 0.00
180.00 0.00 0 894.00 0.00
186.00 0.00 0 894.00 0.00
192.00 0.00 0 894.00 0.00
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Summary for Reach 19R: Channel 3

Inflow Area = 7.170 ac, 0.00% Impervious, Inflow Depth = 4.44" for 100 YR event
Inflow = 45.88 cfs @ 12.02 hrs, Volume= 2.651 af
Outflow = 39.13cfs @ 12.18 hrs, Volume= 2.651 af, Atten=15%, Lag= 9.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.30 fps, Min. Travel Time= 5.9 min
Avg. Velocity = 0.81 fps, Avg. Travel Time= 24.1 min

Peak Storage= 13,950 cf @ 12.08 hrs
Average Depth at Peak Storage= 1.64'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 192.38 cfs

4.00' x 3.50' deep channel, n=0.077

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length=1,170.0' Slope= 0.0274"'/"

Inlet Invert= 916.00', Outlet Invert= 884.00'
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Hydrograph for Reach 19R: Channel 3

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 916.00 0.00
6.00 0.06 63 916.01 0.01
12.00 44.59 11,846 917.46 16.47
18.00 0.78 961 916.19 0.82
24.00 0.48 694 916.14 0.48
30.00 0.00 1 916.00 0.00
36.00 0.00 0 916.00 0.00
42.00 0.00 0 916.00 0.00
48.00 0.00 0 916.00 0.00
54.00 0.00 0 916.00 0.00
60.00 0.00 0 916.00 0.00
66.00 0.00 0 916.00 0.00
72.00 0.00 0 916.00 0.00
78.00 0.00 0 916.00 0.00
84.00 0.00 0 916.00 0.00
90.00 0.00 0 916.00 0.00
96.00 0.00 0 916.00 0.00
102.00 0.00 0 916.00 0.00
108.00 0.00 0 916.00 0.00
114.00 0.00 0 916.00 0.00
120.00 0.00 0 916.00 0.00
126.00 0.00 0 916.00 0.00
132.00 0.00 0 916.00 0.00
138.00 0.00 0 916.00 0.00
144.00 0.00 0 916.00 0.00
150.00 0.00 0 916.00 0.00
156.00 0.00 0 916.00 0.00
162.00 0.00 0 916.00 0.00
168.00 0.00 0 916.00 0.00
174.00 0.00 0 916.00 0.00
180.00 0.00 0 916.00 0.00
186.00 0.00 0 916.00 0.00
192.00 0.00 0 916.00 0.00
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Summary for Reach 20R: Channel 2 Reach A

Inflow Area = 11.080 ac, 0.00% Impervious, Inflow Depth = 4.54" for 100 YR event
Inflow = 84.45cfs @ 11.97 hrs, Volume= 4.196 af
Outflow = 63.33cfs @ 12.16 hrs, Volume= 4.196 af, Atten=25%, Lag= 11.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Max. Velocity= 3.29 fps, Min. Travel Time= 8.0 min
Avg. Velocity = 0.73 fps, Avg. Travel Time= 36.0 min

Peak Storage= 30,832 cf @ 12.03 hrs
Average Depth at Peak Storage= 2.28'
Bank-Full Depth= 3.50" Flow Area= 38.5 sf, Capacity= 160.67 cfs

4.00' x 3.50" deep channel, n=0.100

Side Slope Z-value= 2.0 '/ Top Width= 18.00'
Length= 1,585.0" Slope=0.0322"'/"

Inlet Invert= 919.00', Outlet Invert= 868.00'
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Hydrograph for Reach 20R: Channel 2 Reach A

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 919.00 0.00
6.00 0.14 221 919.03 0.03
12.00 79.52 29,838 921.23 26.91
18.00 1.21 1,954 919.27 1.28
24.00 0.74 1,397 919.20 0.76
30.00 0.00 15 919.00 0.00
36.00 0.00 0 919.00 0.00
42.00 0.00 0 919.00 0.00
48.00 0.00 0 919.00 0.00
54.00 0.00 0 919.00 0.00
60.00 0.00 0 919.00 0.00
66.00 0.00 0 919.00 0.00
72.00 0.00 0 919.00 0.00
78.00 0.00 0 919.00 0.00
84.00 0.00 0 919.00 0.00
90.00 0.00 0 919.00 0.00
96.00 0.00 0 919.00 0.00
102.00 0.00 0 919.00 0.00
108.00 0.00 0 919.00 0.00
114.00 0.00 0 919.00 0.00
120.00 0.00 0 919.00 0.00
126.00 0.00 0 919.00 0.00
132.00 0.00 0 919.00 0.00
138.00 0.00 0 919.00 0.00
144.00 0.00 0 919.00 0.00
150.00 0.00 0 919.00 0.00
156.00 0.00 0 919.00 0.00
162.00 0.00 0 919.00 0.00
168.00 0.00 0 919.00 0.00
174.00 0.00 0 919.00 0.00
180.00 0.00 0 919.00 0.00
186.00 0.00 0 919.00 0.00
192.00 0.00 0 919.00 0.00
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Summary for Pond 21P: Culvert 1

Inflow Area = 22.850 ac, 0.00% Impervious, Inflow Depth = 4.31" for 100 YR event
Inflow = 80.66 cfs @ 12.30 hrs, Volume= 8.203 af

Outflow = 80.66 cfs @ 12.30 hrs, Volume= 8.203 af, Atten=0%, Lag= 0.0 min
Primary = 80.66 cfs @ 12.30 hrs, Volume= 8.203 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs
Peak Elev=870.28' @ 12.30 hrs

Device Routing Invert Outlet Devices

#1  Primary 865.50' 42.0" Round Culvert
L=47.0'" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 865.50'/ 862.00' S=0.0745'/" Cc=0.900
n=0.025 Corrugated metal, Flow Area= 9.62 sf

Primary OutFlow Max=80.56 cfs @ 12.30 hrs HW=870.27' (Free Discharge)
1=Culvert (Inlet Controls 80.56 cfs @ 8.37 fps)
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Hydrograph for Pond 21P: Culvert 1

Time Inflow Elevation Primary Time Inflow Elevation Primary
(hours) (cfs) (feet) (cfs) (hours) (cfs) (feet) (cfs)
0.00 0.00 865.50 0.00 156.00 0.00 865.50 0.00
3.00 0.00 865.50 0.00 159.00 0.00 865.50 0.00
6.00 0.01 865.52 0.01 162.00 0.00 865.50 0.00
9.00 0.53 865.75 0.53 165.00 0.00 865.50 0.00
12.00 22.41 867.28 22.41 168.00 0.00 865.50 0.00
15.00 4.94 866.29 4.94 171.00 0.00 865.50 0.00
18.00 2.75 866.08 2.75 174.00 0.00 865.50 0.00
21.00 1.84 865.97 1.84 177.00 0.00 865.50 0.00
24.00 1.57 865.94 1.57 180.00 0.00 865.50 0.00
27.00 0.20 865.65 0.20 183.00 0.00 865.50 0.00
30.00 0.06 865.58 0.06 186.00 0.00 865.50 0.00
33.00 0.02 865.55 0.02 189.00 0.00 865.50 0.00
36.00 0.01 865.53 0.01 192.00 0.00 865.50 0.00
39.00 0.00 865.51 0.00
42.00 0.00 865.50 0.00
45.00 0.00 865.50 0.00
48.00 0.00 865.50 0.00
51.00 0.00 865.50 0.00
54.00 0.00 865.50 0.00
57.00 0.00 865.50 0.00
60.00 0.00 865.50 0.00
63.00 0.00 865.50 0.00
66.00 0.00 865.50 0.00
69.00 0.00 865.50 0.00
72.00 0.00 865.50 0.00
75.00 0.00 865.50 0.00
78.00 0.00 865.50 0.00
81.00 0.00 865.50 0.00
84.00 0.00 865.50 0.00
87.00 0.00 865.50 0.00
90.00 0.00 865.50 0.00
93.00 0.00 865.50 0.00
96.00 0.00 865.50 0.00
99.00 0.00 865.50 0.00
102.00 0.00 865.50 0.00
105.00 0.00 865.50 0.00
108.00 0.00 865.50 0.00
111.00 0.00 865.50 0.00
114.00 0.00 865.50 0.00
117.00 0.00 865.50 0.00
120.00 0.00 865.50 0.00
123.00 0.00 865.50 0.00
126.00 0.00 865.50 0.00
129.00 0.00 865.50 0.00
132.00 0.00 865.50 0.00
135.00 0.00 865.50 0.00
138.00 0.00 865.50 0.00
141.00 0.00 865.50 0.00
144.00 0.00 865.50 0.00
147.00 0.00 865.50 0.00
150.00 0.00 865.50 0.00
153.00 0.00 865.50 0.00
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Summary for Pond 22P: Pond C - No Principal

Inflow Area = 72.940 ac, 0.00% Impervious, Inflow Depth = 4.29" for 100 YR event
Inflow = 284.60 cfs @ 12.00 hrs, Volume= 26.072 af

Outflow = 40.27 cfs @ 13.06 hrs, Volume= 12.783 af, Atten=86%, Lag= 63.8 min
Secondary = 40.27 cfs @ 13.06 hrs, Volume= 12.783 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Starting Elev= 859.00" Surf.Area= 155,517 sf Storage= 711,694 cf
Peak Elev=863.01'@ 13.06 hrs Surf.Area= 177,525 sf Storage= 1,378,260 cf (666,567 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time=192.2 min ( 1,013.2-821.0)

Volume Invert Avail.Storage Storage Description
#1 854.00' 1,557,643 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

854.00 129,407 0 0
856.00 139,654 269,061 269,061
858.00 150,147 289,801 558,862
860.00 160,886 311,033 869,895
862.00 171,871 332,757 1,202,652
864.00 183,120 354,991 1,557,643

Device Routing Invert Outlet Devices

#1  Secondary 862.50' Custom Weir/Orifice, Cv=2.62 (C= 3.28)
Head (feet) 0.00 1.50
Width (feet) 33.00 42.00

Secondary OutFlow Max=40.22 cfs @ 13.06 hrs HW=863.01" (Free Discharge)
T _1=Custom Weir/Orifice (Weir Controls 40.22 cfs @ 2.31 fps)
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Hydrograph for Pond 22P: Pond C - No Principal

Time Inflow Storage Elevation Secondary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 34.85 712,321 859.00 0.00
6.00 0.11 728,184 859.11 0.00
12.00 284.58 993,536 860.76 0.00
18.00 8.23 1,322,405 862.69 9.11
24.00 4.86 1,311,172 862.62 5.03
30.00 0.07 1,290,502 862.51 0.24
36.00 0.01 1,289,394 862.50 0.02
42.00 0.00 1,289,306 862.50 0.00
48.00 0.00 1,289,293 862.50 0.00
54.00 0.00 1,289,291 862.50 0.00
60.00 0.00 1,289,291 862.50 0.00
66.00 0.00 1,289,291 862.50 0.00
72.00 0.00 1,289,291 862.50 0.00
78.00 0.00 1,289,291 862.50 0.00
84.00 0.00 1,289,291 862.50 0.00
90.00 0.00 1,289,291 862.50 0.00
96.00 0.00 1,289,291 862.50 0.00
102.00 0.00 1,289,291 862.50 0.00
108.00 0.00 1,289,291 862.50 0.00
114.00 0.00 1,289,291 862.50 0.00
120.00 0.00 1,289,291 862.50 0.00
126.00 0.00 1,289,291 862.50 0.00
132.00 0.00 1,289,291 862.50 0.00
138.00 0.00 1,289,291 862.50 0.00
144.00 0.00 1,289,291 862.50 0.00
150.00 0.00 1,289,291 862.50 0.00
156.00 0.00 1,289,291 862.50 0.00
162.00 0.00 1,289,291 862.50 0.00
168.00 0.00 1,289,291 862.50 0.00
174.00 0.00 1,289,291 862.50 0.00
180.00 0.00 1,289,291 862.50 0.00
186.00 0.00 1,289,291 862.50 0.00

192.00 0.00 1,289,291 862.50 0.00
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Summary for Pond 23P: Downchute C Inlet

Inflow Area = 22.480 ac, 0.00% Impervious, Inflow Depth = 4.54" for 100 YR event
Inflow = 109.76 cfs @ 11.99 hrs, Volume= 8.512 af

Outflow = 109.80 cfs @ 11.99 hrs, Volume= 8.512 af, Atten= 0%, Lag= 0.0 min
Primary = 109.80 cfs @ 11.99 hrs, Volume= 8.512 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Peak Elev=870.38' @ 11.99 hrs Surf.Area= 0.000 ac Storage= 0.002 af

Plug-Flow detention time= 0.1 min calculated for 8.511 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 810.8 - 810.7 )

Volume Invert  Avail.Storage Storage Description
#1 863.00' 0.002 af 4.00'W x 4.00'L x 5.00'H Prismatoid
Device Routing Invert Outlet Devices
#1  Primary 863.50' 48.0" Round Culvert

L=120.0" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 863.50'/ 862.00' S=0.0125"" Cc=0.900
n= 0.025 Corrugated metal, Flow Area= 12.57 sf

Primary OutFlow Max=108.73 cfs @ 11.99 hrs HW=870.30" (Free Discharge)
1=Culvert (Barrel Controls 108.73 cfs @ 8.65 fps)
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Hydrograph for Pond 23P: Downchute C Inlet

Time Inflow Storage Elevation Primary
(hours) (cfs) (acre-feet) (feet) (cfs)
0.00 0.00 0.000 863.00 0.00
6.00 0.18 0.000 863.68 0.18
12.00 109.21 0.002 870.34 109.26
18.00 2.53 0.000 864.14 2.53
24.00 1.52 0.000 864.00 1.52
30.00 0.00 0.000 863.51 0.00
36.00 0.00 0.000 863.50 0.00
42.00 0.00 0.000 863.50 0.00
48.00 0.00 0.000 863.50 0.00
54.00 0.00 0.000 863.50 0.00
60.00 0.00 0.000 863.50 0.00
66.00 0.00 0.000 863.50 0.00
72.00 0.00 0.000 863.50 0.00
78.00 0.00 0.000 863.50 0.00
84.00 0.00 0.000 863.50 0.00
90.00 0.00 0.000 863.50 0.00
96.00 0.00 0.000 863.50 0.00
102.00 0.00 0.000 863.50 0.00
108.00 0.00 0.000 863.50 0.00
114.00 0.00 0.000 863.50 0.00
120.00 0.00 0.000 863.50 0.00
126.00 0.00 0.000 863.50 0.00
132.00 0.00 0.000 863.50 0.00
138.00 0.00 0.000 863.50 0.00
144.00 0.00 0.000 863.50 0.00
150.00 0.00 0.000 863.50 0.00
156.00 0.00 0.000 863.50 0.00
162.00 0.00 0.000 863.50 0.00
168.00 0.00 0.000 863.50 0.00
174.00 0.00 0.000 863.50 0.00
180.00 0.00 0.000 863.50 0.00
186.00 0.00 0.000 863.50 0.00

192.00 0.00 0.000 863.50 0.00
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Summary for Pond 24P: Pond C Forebay

Inflow Area = 49.680 ac, 0.00% Impervious, Inflow Depth = 4.37" for 100 YR event
Inflow = 158.87 cfs @ 11.99 hrs, Volume= 18.094 af

Outflow = 142.67 cfs @ 12.24 hrs, Volume= 18.498 af, Atten=10%, Lag= 15.0 min
Primary = 142.67 cfs @ 12.24 hrs, Volume= 18.498 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Starting Elev= 859.00" Surf.Area= 16,463 sf Storage= 15,614 cf
Peak Elev=860.42' @ 12.24 hrs Surf.Area= 18,929 sf Storage= 40,767 cf (25,153 cf above start)

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 858.00' 206,682 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

858.00 14,765 0 0

860.00 18,160 32,925 32,925

862.00 21,799 39,959 72,884

864.00 25,683 47,482 120,366

866.00 29,812 55,495 175,861

867.00 31,830 30,821 206,682
Device Routing Invert Outlet Devices

#1  Primary 858.00' Custom Weir/Orifice X 0.40, Cv=2.62 (C= 3.28)

Head (feet) 0.00 9.00
Width (feet) 25.00 61.00

Primary OutFlow Max=142.64 cfs @ 12.24 hrs HW=860.42" (Free Discharge)
T _1=Custom Weir/Orifice (Weir Controls 142.64 cfs @ 1.97 fps)
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Hydrograph for Pond 24P: Pond C Forebay

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 15,614 859.00 34.85
6.00 0.18 166 858.01 0.11
12.00 158.24 39,244 860.34 134.98
18.00 5.72 4,669 858.31 5.83
24.00 3.36 3,230 858.22 3.39
30.00 0.06 101 858.01 0.07
36.00 0.01 16 858.00 0.01
42.00 0.00 3 858.00 0.00
48.00 0.00 0 858.00 0.00
54.00 0.00 0 858.00 0.00
60.00 0.00 0 858.00 0.00
66.00 0.00 0 858.00 0.00
72.00 0.00 0 858.00 0.00
78.00 0.00 0 858.00 0.00
84.00 0.00 0 858.00 0.00
90.00 0.00 0 858.00 0.00
96.00 0.00 0 858.00 0.00
102.00 0.00 0 858.00 0.00
108.00 0.00 0 858.00 0.00
114.00 0.00 0 858.00 0.00
120.00 0.00 0 858.00 0.00
126.00 0.00 0 858.00 0.00
132.00 0.00 0 858.00 0.00
138.00 0.00 0 858.00 0.00
144.00 0.00 0 858.00 0.00
150.00 0.00 0 858.00 0.00
156.00 0.00 0 858.00 0.00
162.00 0.00 0 858.00 0.00
168.00 0.00 0 858.00 0.00
174.00 0.00 0 858.00 0.00
180.00 0.00 0 858.00 0.00
186.00 0.00 0 858.00 0.00
192.00 0.00 0 858.00 0.00
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Summary for Pond 26P: Sediment Trap C

Inflow Area = 22.420 ac, 0.00% Impervious, Inflow Depth = 4.30" for 100 YR event
Inflow = 95.96 cfs @ 12.19 hrs, Volume= 8.040 af

Outflow = 80.31 cfs @ 12.30 hrs, Volume= 8.040 af, Atten=16%, Lag= 6.5 min
Primary = 80.31 cfs @ 12.30 hrs, Volume= 8.040 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.03 hrs / 3
Peak Elev= 881.07' @ 12.30 hrs Surf.Area= 21,778 sf Storage= 57,370 cf

Plug-Flow detention time= 32.5 min calculated for 8.039 af (100% of inflow)
Center-of-Mass det. time= 32.6 min ( 859.9 - 827.4 )

Volume Invert Avail.Storage Storage Description

#1 878.00' 130,540 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

878.00 15,693 0 0

880.00 19,513 35,206 35,206

882.00 23,733 43,246 78,452

884.00 28,355 52,088 130,540
Device Routing Invert Outlet Devices

#1  Primary 878.00' Custom Weir/Orifice X 0.40, Cv=2.62 (C= 3.28)

Head (feet) 0.00 6.00
Width (feet) 4.00 40.00

Primary OutFlow Max=80.26 cfs @ 12.30 hrs HW=881.07' (Free Discharge)
T _1=Custom Weir/Orifice (Weir Controls 80.26 cfs @ 1.98 fps)
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Hydrograph for Pond 26P: Sediment Trap C

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 878.00 0.00
6.00 0.02 12 878.00 0.00
12.00 48.64 26,709 879.55 19.64
18.00 2.53 8,654 878.53 2.70
24.00 1.50 6,171 878.38 1.54
30.00 0.00 649 878.04 0.05
36.00 0.00 107 878.01 0.01
42.00 0.00 17 878.00 0.00
48.00 0.00 3 878.00 0.00
54.00 0.00 0 878.00 0.00
60.00 0.00 0 878.00 0.00
66.00 0.00 0 878.00 0.00
72.00 0.00 0 878.00 0.00
78.00 0.00 0 878.00 0.00
84.00 0.00 0 878.00 0.00
90.00 0.00 0 878.00 0.00
96.00 0.00 0 878.00 0.00
102.00 0.00 0 878.00 0.00
108.00 0.00 0 878.00 0.00
114.00 0.00 0 878.00 0.00
120.00 0.00 0 878.00 0.00
126.00 0.00 0 878.00 0.00
132.00 0.00 0 878.00 0.00
138.00 0.00 0 878.00 0.00
144.00 0.00 0 878.00 0.00
150.00 0.00 0 878.00 0.00
156.00 0.00 0 878.00 0.00
162.00 0.00 0 878.00 0.00
168.00 0.00 0 878.00 0.00
174.00 0.00 0 878.00 0.00
180.00 0.00 0 878.00 0.00
186.00 0.00 0 878.00 0.00
192.00 0.00 0 878.00 0.00
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N URT H Tensar International Corporation

5401 St. Wendel-Cynthiana Road

AM E R I CAN Poseyville, Indiana 47633
Tel. 800.772.2040
GREEN Fax 812.867.0247
WWww.nagreen.com

Erosion Control Materials Design Software
Version 5.0

Project Name: CHLF
Project Number: 87129
Channel Name: Channel 2A

Discharge 56.56
Peak Flow Period 24
Channel Slope 0.0322
Channel Bottom Width 4
Left Side Slope 2
Right Side Slope 2
Low Flow Liner
Retardance Class C
Vegtation Type Bunch Type
Vegetation Density Good 75-95%
Soil Type Clay Loam
Rock Riprap - Class C - Bunch Type - Good 75-95%
Phase Reach |Discharge|Velocity] Normal |Mannings| Permissible Calculated | Safety | Remarks | Staple
Depth N Shear Stress | Shear Stress | Factor Pattern
Rock Riprap |[Straight| 56.56 | 3.19 | 2.14ft| 0.1 6 1bs/ft2 43 1bs/f2 | 1.39 [STABLE --
Unvegetated cfs ft/s

http://www.ecmds.com/print/analysis/87129/87228 5/19/2016
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N URT H Tensar International Corporation

5401 St. Wendel-Cynthiana Road

AM E R I CAN Poseyville, Indiana 47633
Tel. 800.772.2040
GREEN Fax 812.867.0247
WWww.nagreen.com

Erosion Control Materials Design Software
Version 5.0

Project Name: CHLF
Project Number: 87129
Channel Name: Channel 3

Discharge 33.01

Peak Flow Period 24

Channel Slope 0.0274
Channel Bottom Width 4

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C
Vegtation Type Bunch Type
Vegetation Density Good 75-95%
Soil Type Clay Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach |Discharge|Velocity] Normal |Mannings| Permissible Calculated | Safety | Remarks | Staple
Depth N Shear Stress | Shear Stress | Factor Pattern

Rock Riprap |[Straight| 33.01 | 3.14 | 1.5ft | 0.077 4 Tbs/ft2 2.57 bs/f2 | 1.56 |STABLE --
Unvegetated cfs ft/s

http://www.ecmds.com/print/analysis/87129/88563 5/19/2016
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N URT H Tensar International Corporation

5401 St. Wendel-Cynthiana Road

AM E R I CAN Poseyville, Indiana 47633
Tel. 800.772.2040
GREEN Fax 812.867.0247
WWww.nagreen.com

Erosion Control Materials Design Software
Version 5.0

Project Name: CHLF
Project Number: 87129
Channel Name: Channel 4

Discharge 33.52

Peak Flow Period 24

Channel Slope 0.0109
Channel Bottom Width 4

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C
Vegtation Type Bunch Type
Vegetation Density Good 75-95%
Soil Type Clay Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach |Discharge|Velocity] Normal |Mannings| Permissible Calculated | Safety | Remarks | Staple
Depth N Shear Stress | Shear Stress | Factor Pattern

Rock Riprap |[Straight| 33.52 | 1.86 | 2.16 ft | 0.1 2 Ibs/ft2 1.47 bs/ft2 | 1.36 [STABLE --
Unvegetated cfs ft/s

http://www.ecmds.com/print/analysis/87129/88560 5/19/2016
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N URT H Tensar International Corporation
5401 St. Wendel-Cynthiana Road

AM E R I CA N Poseyville, Indiana 47633
Tel. 800.772.2040
GREEN Fax 812.867.0247
WWww.nagreen.com

Erosion Control Materials Design Software
Version 5.0

Project Name: CHLF
Project Number: 87129
Channel Name: Channel 5

Discharge 51.65

Peak Flow Period 24

Channel Slope 0.18
Channel Bottom Width 4

Left Side Slope 3

Right Side Slope 3

Low Flow Liner

Retardance Class C
Vegtation Type Bunch Type
Vegetation Density Good 75-95%
Soil Type Clay Loam

P550 - Class C - Bunch Type - Good 75-95%

Phase Reach |Discharge|Velocity| Normal |Mannings| Permissible | Calculated | Safety Remarks Staple
Depth N Shear Stress | Shear Stress | Factor Pattern

P550 Straightl 51.65 | 11.27 |0.74 ft| 0.037 | 3.25 ibs/ft2 | 8.28 Ibs/fi2 | 0.39 [UNSTABLE| E
Unvegetated cfs ft/s
P550 Straightf 51.65 | 10.02 | 0.8 ft | 0.043 | 121bs/f2 |9.03 Ibs/fi2 | 1.33 | STABLE E

Reinforced cfs ft/s

Vegetation

Underlying |Straight| 51.65 | 10.02 | 0.8 ft -- 3.25 bs/ft2 (3.031 bs/fi2| 1.07 | STABLE --
Substrate cfs ft/s

http://www.ecmds.com/print/analysis/87129/88145 5/19/2016
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N URT H Tensar International Corporation
5401 St. Wendel-Cynthiana Road

AM E R I CA N Poseyville, Indiana 47633
Tel. 800.772.2040
GREEN Fax 812.867.0247
WWww.nagreen.com

Erosion Control Materials Design Software
Version 5.0

Project Name: CHLF
Project Number: 87129
Channel Name: Channel 6

Discharge 18.17

Peak Flow Period 24

Channel Slope 0.0293
Channel Bottom Width 4

Left Side Slope 2

Right Side Slope 2

Low Flow Liner

Retardance Class C

Vegtation Type Bunch Type
Vegetation Density Good 75-95%
Soil Type Clay Loam

Rock Riprap - Class C - Bunch Type - Good 75-95%

Phase Reach ([Discharge|Velocity| Normal |Mannings| Permissible Calculated | Safety | Remarks | Staple
Depth N Shear Stress | Shear Stress | Factor Pattern

Rock Riprap |[Straight| 18.17 |3.9 fi/s| 0.83 ft | 0.047 2 Ibs/ft2 1.51 bs/f2 | 1.33 [STABLE| --
Unvegetated cfs

http://www.ecmds.com/print/analysis/87129/87387 5/19/2016
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DRAINAGE AREA FIGURE




A,
07

7,
_

AN TS SIS X uy
OIISA R ,w//,wﬂww///////// :
4 :\ \M \“\M v» S | SR T F
Il f S I WS HE
) G ” ’ S=== T8 <
PN D s _, AT | S
} Bl 7 BB s == T}
| Z e =} L O
\b / N 2lok, 2| <
G387 < |3
\ A \xv = = = =l Wis
00 % MN £
~ \ \ Z3r3| Z [573
2 <503| % B2
3 N oc O < =
LUILOwpl |« 3
} =z of |-
0// N ———— O
N /// o IEE?Z| o
N // o |z < P
o0 18 |8
> ..
) m|O
—W/// R Lt =) S5
N m e
%/ N W [
B W E =
] \ M I|o
- Ll
= f/ = s x|
= 3 g .
= ) [than —
\\“MH .NM N
= g 3
o § 2
P 5 s
b ~ o ..
ﬁ\\\\.// ase | ij
\ N ./ n m.% m <
/ NEEEE L
\/ C -0 oo
@ HH I
m,/ \\ ... .m S8 <£lole
ﬁ///, I m 28 ¢|3|2
Al
e //// . o H W o m
R CNHENEE
[« <
. \ P 8
P 5
W\\\M, > 3 3
e = |
= o m
I/\\ ow £..
Yo S HE
- als
=2 .
B = o~
e
Q Y =1 /
/// // \ NS 7
N = =
W |/ ) ol == =
/ ) ), \ < 3 R o o
WS /) (5 )N A" i O IININ e
NN 05007 , W& TS N N=—
_ o 2 R < res=<
_ O ) : e e
S 7 7 PAES T e ,
O ¥ /N )
.
),
o ,
4 mJ/m ,,, A 7/ r \00010.,040
: % Y SN, ,
3 4 7 L o ;
SR v TN i =i e SN
3 M 75 047 /< i SRS N S5 AN
ISk . T R S S A S B S
22 7 A NV P N SR R T 5 i
= /& T ’ IS NS (RN S =
) . \ R | AN G N
_ . N , U S P
a2 & | Wi % T R =0,

\\\\\\\\ \ \ P \ Wk : y, \ \ 4 .

) l,wpwwmodwb‘ww%v@ /

Re= 4 0
3 S e m/d(\\\\\ \\i //// ://
= & N \

o
\ h)
==
-
K@'
-
=
==
=
=

\M\. e /\5; i \7//,/,//,/:,////(

N7/ < Ko of
i N b xS

u.,,ﬂ,h»‘ww.wmww«vnwwtmv'\ ¥ \ = —— . \\\ ,/////// l\\\ ) \ \ \ \\\ \ ] “\.; // /, // /\
5 /-.//I\ T = \\\:

m&m&wSMMMWMQQMmeumm§®§Ei;:@ww

S e

e e

/\\I/”/ /// // ,///,/7;/ K.WHW”’.\.«M}I“I\N\»////M///““\\

N U o e SR e

Wd 0ZZ 9102/6/9 ‘d1 — (1oonjpdoiu — 910z/6/9)'ST {80£0f6mp doy Doty 9boulplg 9 puod—ZOND—68L¥¥ i \sbumpig yuusd Zoao\bma\aavo—\6si—¢#i\#10Z\d




L

Civil & Environmental Consultants, Inc.

OAC 3745-30-05 (C)(6)(l) — Sediment Pond D Design PROJECT NO. 071-644
susect | Calculations
Dayton Power and Light — Carter Hollow Landfifl 4 11
proJecT | Sprigg Township, Adams County, Ohio PAGE OF
woesy | IV DATE 03/04/10 e JMP | e | 03/05/10
OBJECTIVE:

To design the proposed Sedimentation Pond D, which provides stormwater management and
sedimentation control, by satisfying the following regulations for residual waste landfills:

OAC 3745-30-07(C)(4)(d)

(d) Any sedimentation ponds shall be designed and constructed in accordance with the
following:

(i) Minimum storage volume shall be provided based on either the calculated runoff
volume from a ten-year/twenty-four-hour storm event, or 0.125 acre-feet per year,
for each acre of disturbed area within the upstream drainage area, multiplied by
the scheduled frequency of pond clean-out (in years), whichever is greater.

(i) The principal spillway shall safely discharge the flow from a ten-year/twenty-four-
hour storm event. The inlet elevation of the emergency spillway shall be
designed to provide flood storage, with no flow entering the emergency spillway,
for a twenty-five-year/twenty-four-hour storm event, with allowance provided for
the flow passed by the principal spillway during the event.

(iii) The combination of principal and emergency spillways shall safely discharge the
flow from a one-hundred-year/twenty-four-hour storm event. The embankment
design shall provide for no less than one foot net freeboard when flow is at the
design depth, after allowance for embankment settlement.

(iv)The sedimentation pond shall be constructed using a recompacted soil liner, a
flexible membrane liner, or a combination thereof, based on a design acceptable
to the director.

The design is based upon accepted engineering design equations, methodologies and
assumptions. Where applicable, design references have been made. Calculations have been
performed using the software package, HydroCAD Version 9.10, Copyright 2009.

P:\2007\071-644 DP&L Carter Hollow Landfill\Design\Calculations\(C)(6)(k) and (1) Surf Water Controal and Sedimentation Basim\Drainage Area_D\071-644-Sed
Basin_D_2010-03-30.doc 3/30/2010
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METHOD:

Stormwater routings have been performed with a storage-elevation routing methodology. The
inflow hydrographs have been developed using the HydroCAD hydrograph method, which
utilizes components of TR-20 and TR-55, using the times of concentration (Tc) and watershed
parameters determined for each contributing watershed.

The rainfall values for this site are listed below. The NOAA Atlas 14(1), Point Precipitation
Frequency Estimates, provided the estimated rainfall depths and are presented in “OAC 3745-
30-05 (C)(6)(k) Permanent Surface Water Control Structures A Design Calculations”.

RAINFALL DATA
Frequency | Duration | Depth (in)
10 yr 24 hr 4.16
25 yr 24 hr 4.97
100 yr 24 hr 6.37 .

According to the TR-55 methods, times of concentration were estimated as the sum of sheet |
flow, shallow concentrated flow and channel flow. Flow calculations utilized a CN number
representative of the post construction surface conditions. Maximum sheet flow length used
was 100 feet. Shallow concentrated flow times of concentration were estimated depending on
the condition of the flow path.

This site is located in an area of hydrologic soil group C. Based on the existing and proposed
site conditions the following runoff coefficients have been determined and will be utilized.

CN DATA
Description CN
Existing (Woods Grass Combination, Fair) 76
Landfill (60-75% Grass Cover, Fair) 79

The inflow hydrographs were developed using HydroCAD for each contributing watershed based
on the previously mentioned criteria and the delineated drainage areas. These areas can be
found in Figure D of (C)(6)(k) Surface Water Control Structures Design Calculations Drainage
Area D. The contributing drainage areas for this sedimentation pond, taken from the channel
designs, are summarized below:

P:\2007\071-644 DP&L Carter Hollow Landfil\Dasign\Calculations\(C)(6)(k) and (}} Surl Water Control and Sedimentation Basin\Drainage Area_D\071-644-Sed

Basin_D_2010-03-30.doc 3/30/2010
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Drainage Watershed
Area(Acre) | Cn# | Area(Acre)
D1 79 0.60
D2 79 2.61
D3 79 0.51
D4 79 1.10
D5 79 0.60
D6 79 1.10
D7 79 2.50
D8 79 1.07
EX-D 76 2.04
Total 12.14

Using the developed inflow hydrographs, all routings have been performed with the initial pool
elevation within the pond at the invert of the principal spillway. The required sedimentation
storage volume has been provided below the invert of the principal spillway. The inflow
hydrograph from the 10-year/24-hour storm event was then used to size the principal spillway.
The 25-year/24-hour storm event was then passed through the principal spillway in order to
determine the elevation at which the emergency spiliway was to be placed. The 100-year/24-
hour storm event was then used to design the emergency spillway while providing a minimum of
one foot of freeboard from the top of the embankment.

CALCULATIONS:

SEDIMENT VOLUME SIZING

According to OAC 3745-30-07(C)(4)(d)(i), the sedimentation pond must have adequate
sediment storage volume for the larger of (1) the runoff from the 10-year/24-hour storm event or
(2) 0.125 acre-feet per acre of disturbed area multiplied by the cleaning frequency in years.

Volume Requirement for ten-year/twenty-four-hour storm:
Utilizing the hydrographs from HydroCAD, the runoff from the 10-year/24-hour storm
event is 2.11 acre-feet or 91,900 cubic feet.

P:\20071071-644 DP&L Carter Hollow LandfiliDesigniCalculations\{C){6)(k) and (I} Surf Water Cantrol and Sedi ion Basim\Drai Area_D\071-644-Sed
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Basin_D_2010-03-30.doc 3/30/2010
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Volume Requirement for 0.125 acre-feet per disturbed acre:

Per the mentioned regulation, the storage volume required for each Drainage Area is
calculated as follows:

V = Disturbed Area(———-————————-—-o' 125 acre— ft

][1 cleaning per year]
acre

The expected total disturbed drainage area is approximately 12.1 acres. Therefore,
0.125 acre-feet per disturbed acre requires a total sediment storage volume of 65,900
cubic-feet.

The rule calculations are very conservative in nature and neglect site-specific erosion
expectations; therefore, a calculation giving a more accurate representation of the expected
sediment during post-closure would be prudent. The Revised Universal Soil Loss Equation
(RUSLE) was utilized to estimate the soil loss from the site during a capped condition. A
composite sediment volume will be determined utilizing an expected soil loss from existing
areas and an expected soil loss from the capped portion of the landfill. The RUSLE analyses
can be found in “OAC 3745-30-05 (C)(6)(j) - Soil Erosion” and “OAC 3745-30-05 (C)(6)(I) —
Temporary Sediment Pond A - Design Calculations” respectively.

Summarizing the results of the RUSLE calculation, the estimated soil erosion rate is
approximately 2.7 tons/acre/year in a closed condition and 200 tons/acre/year for the existing
areas. In order to be conservative, the 5.0 tons/acre/year allowable soil erosion from the
capped landfill will be used in order to calculate the required sediment storage volume. Based
on a 10.1 acre capped landfill drainage area, and assuming a unit weight of soil of
approximately 100 pounds per cubic foot, the estimated required sediment storage volume
based on site-specific generated sediment is 1,000 cubic-feet. Likewise, from a 2.0 acre
existing drainage area, the estimated required sediment storage volume based on site-specific
generated sediment is 8,000 cubic-feet.  Utilizing these site-specific minimum storage
requirements and the HydroCAD elevation-storage table included with this calculation, the
overall sediment storage volume is achieved at an elevation of approximately 901.00, but due to
the outlet controlling, the invert of the principal spillway has been set at 904.00.

P:\2007\071-644 DP&L Carter Hollow Land(lilNDesign\Calculations\(C}(8)(k) and (l) Surl Water Control and Sedimentation Basin\Drainage Area_D\071-644-Sed
Basin_D_2010-03-30.doc 3/30/2010
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ltem Value
Required Storage tfo Invert of Principal 8,000 cubic-feet

Spillway :
Actual Storage at Invert of Principal Spillway | - 142,900 cubic-feet
(elevation 904.00), EXCEEDS REQUIRED

Based on the above calculations and the actual available sediment storage of the sedimentation
pond, it can be assumed that cleaning of Sedimentation Pond D will be required approximately
once every year. However, cleaning of the sedimentation pond shall be performed when 50
percent of the volume below the principal spillway is occupied by sediment.

PRINCIPAL SPILLWAY DESIGN

According to OAC 3745-30-07(C)(4)(d)(ii), the principal spillway shall be designed to safely
discharge the flow from a 10-year/24-hour storm event without the use of mechanical means.
To fulfill this regulation, the principal spillway was placed at an elevation of 904.00 which
provides the required sediment storage volume. The spillway was then sized accordingly to
allow the 10-year/24-hour storm event to pass safely. The 25-year/24-hour storm event was
then routed through the designed principal spillway in order to determine the 25-year/24-hour
elevation. Therefore, if the principal spillway is capable of releasing the flow from the 25-
year/24-hour storm event, it is capable of safely handling the flow from the 10-year/24-hour
storm event.

The details of the principal spillway for Sedimentation Pond D are summarized as follows:

P:\2007\071-644 DP&L Carter Hollow Landfil\DesigniCalculations\(C)(6)(k) and (1) Surf Water Control and Sedi ion Basin\Drainage Area_D\071-644-Sed

Basin_D_2010-03-30.doc 3/30/2010
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Item Value
Spillway Type RCP Pipe
Design Manning’s n 0.012
Culvert Quantity 1 :
Culvert Dimension 12 inch Diameter
Culvert Length 81.30 feet
Principal Spillway Invert 904.00 feet
Elevation
Maximum pool elevation 25- 905.43 feet
year 24-hour storm
Maximum pool volume for 25- | 64,800 cubic-feet
year 24-hour storm

According to OAC 3745-30-07(C)(4)(d)(ii), the routing, included with this calculation, shows that
the maximum pool elevation for the routed 25-year/24-hour storm event is below the invert
elevation of the emergency spillway, which has been set at 906.10. Thus, during the 25-
year/24-hour storm event, the emergency spillway provides flood storage with no flow entering
the emergency spillway while allowing flow through the principal spillway.

EMERGENCY SPILLWAY DESIGN

According to OAC 3745-30-07(C){(4)(d)(iii), the emergency spillway has been designed such that
the combination of the principal spillway and emergency spillway will safely discharge the 100-
year/24-hour storm event. This design requirement has been evaluated by routing flow from the
100-year/24-hour storm through the pond using the previously designed principal spillway.

The emergency spiliway shall be a broad-crested weir with a crest length of 10 feet, a width of 5
feet, and a weir height of 1.90 feet. The sideslopes of the emergency spillway shall be 4H:1V,
The invert of the emergency spillway has been set above the elevation of the 25-year/24-hour
storm event such that throughout the routing of the 100-year/24-hour storm, a minimum 1-ft of
freeboard is maintained to the perimeter elevation of the pond. The routing of the 100-yr/24
hour storm event produces a pool elevation of 906.09, which allows for a freeboard of 1.91 ft
below the embankment, which has an elevation of 908.00.

P:\2007\071-644 DP&L Carter Hollow Landfil\DesigniCalculations\(C){6)(k) and (1) Surf Water Control and Sedi tation Basin\Drainage Area_D\071-844-Sed

Basin_D_2010-03-30.doc 3/30/2010
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The'details of the emergency spillway for Sedimentation Pond D are included in the HydroCAD
output.

ltem Value

Spillway Type Broad-Crested Weir
Weir Coefficient 2.34

Channel Lining Stone

Channel Dimension 10'L, 5W, 2'H
Emergency Spillway Invert 906.10 feet
Elevation

Maximum pool elevation 100- | 906.09 feet
year 24-hour storm

Maximum pool volume for 97,600 cubic-feet
100-year 24-hour storm

Top of Embankment 908.00 feet
Freeboard above the 100-year | 1.90 feet
elevation

ANTI-SEEP COLLAR DESIGN

Anti-seep collars provide a means to reduce seepage along outlet pipes though the
embankments for any pipes that may be saturated. The number and size of anti-seep collars
shall be selected such that increase in seepage length (Ls), increases by a minimum 15% within
the normal saturation zone. The normal saturation zone is determined by the phreatic line
drawn at a 4H:1V slope. The principal spillway barrel pipe (12 inch) shall be placed at the
Normal Water Surface Elevation of 904.00. Due to the 10-year/24-hour pool elevation of
905.06, the phreatic surface is within the cross section of the pipe; therefore, the saturation
zone must be evaluated to determine how many anti-seep collars are required. The calculations
below are based on The Ohio Department of Transportation design guidelines.

S
Ls=Y(Z+4)[1 +(-———(0.25 -S)]

P:\2007\071-644 DP&L Carter Hollow Landfil\DesigmCalculations\(C)(6)(k) and (1) Surf Water Control and Sedimentalion Basin\Drainage Area_D\071-644-Sa¢
Basin_D_2010-03-30.doc 3/30/2010
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Where:

Ls = seepage length (ft) )

Y = Depth of water in pond during the 10 yr/24-hour event (ft)

Z = Slope of upstream face of embankment (Z ft horizontal:1 vertical)
S = Slope of the Barrel Pipe (ft/ft)

0.0369
(0.25-0.0369)

Ls=1.06(4+4)[1+( ]:9.95ﬁ

Required Seepage Length increase:
ALs=Ls*0.15=9.95*0.156 =149 ft
Anti-Seep collars must be sized to provide a minimum of 2’ of projection on all sides of the
outlet pipe and pe sized in 1 foot increments. The outlet pipe is a 12" pipe; therefore the Anti-
Seep collar shall be 5 feet by 5 feet.
Determine the total number of collars required:
P=W-D=5-1.0=4.0
Where:
P = Projection of Collar (ft)
W = Height or Width of Collar (ft)
D = Inside Diameter Outlet Pipe (ft)
Number of Collars required = ALg / P = 1.49/4.0 = 0.3725

One 5 feet by 5 feet anti-seep collar will be provided.

OUTLET CHANNEL

P:\2007\07 1-644 DP&L Carter Hollaw LangdfilliDesign\Calculations\(C)(6)(k) and (1) Surf Water Control and Sedi ion Basin\Drai Area_D\071-644-Sed
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The proposed principal spillway and emergency spillway will outlet to the proposed Outboard
Perimeter Channel which will convey the outflow from this pond downstiream of the proposed
landfill to the existing stream within Carter Hollow. (Please see “OAC 3745-30-05 (CX(B)(k)
Permanent Surface Water Control Structures Outboard Perimeter Channel Design Calculations”
for additional information regarding the channel design)

CONCLUSIONS:

The proposed Sedimentation Pond D has been designed to meet the regulations as outlined in
OAC 3745-30-07(C)(4)(d) by utilizing a 12-inch RCP culvert pipe with an invert elevation of
904.00. This culvert has been designed to safely pass the flow from the 10-year/24-hour storm
event. The routing of the 25-year/24-hour storm event produces a water level elevation of
905.42, which is below the invert of the proposed emergency spillway. The flow from the 100-
yr/24-hr storm was routed through the proposed principal spillway and the emergency spillway,
which has an invert elevation of 906.10 is not utilized in the 100-year/24-hour storm event. The
maximum pool elevation for the 100-year/24-hour storm event is 906.09, which results in over
one foot of freeboard in relation to the top of the embankment which is set at 908.00.

P:2007107 1-644 DP&L Carter Hollow Landfil\Design\CalculationsY{C}(6){k) and (1) Surf Water Control and Sedimentation Basin\Drai ge Area_D\071-644-Sed
Basin_D_2010-03-30.doc 3/30/2010
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Tims span=0.00-24.00 hrs, di=0.01 hrs, 2401 points
Runoif by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Star-Ind method
Subcatchment D1: {(new Subcat) Runoff Area=0.600 ac 0.00% Impervious Runoff Depth>2.09"
Flow Length=188' Tc=9.9min CN=79 Runoff=1.95 cis 0.104 af

Runalf Area=2.613 ac  0.00% impervious Runolf Depth>2.09"
Flow Lengih=232' Te=11.7min CN=79 Runofi=7.94 cfs 0.455 af

Subcatchment D2: {(new Subcat)

Subcatchment D3: (new Subcat) Runoft Area=0.514 ac 0.00% Impervious Runoff Depth>2.09"
Flow Length=88' Slope=0.2500"/ Tc=3.4 min CN=73 Runofi=2.11 cfs 0.090 al

Subcatchment D4: (new Subcat) Runcff Area=1.088 ac 0.00% Impervious Runelf Depth>2.09"
Flow Length=88" Slope=0.2500"7 Tc=34 min CN=79 Runolf=4.52 cls 0.191 a!

Subcatchment D5: {new Subcat) Runolf Area=0.602 ac  0.00% Impervious Runoff Depth>2.09"
Flow Lengith=88" Slope=0.2500 7 Tc=3.4 min CN=79 Runoli=2.48 cfs 0.105 af

Subcatchment D6: (new Subcat) Runofl Area=1.098 ac 0.00% Impervious Runolf Depti-2.09"
Flow Lengih=88" Slope=0.2500"7 Tc=3.4 min CN=79 Ruroff=4.52 cfs 0.181 af

Subcaichment D7: (new Subcat) Runaoff Area=2.500 ac 0.00% Impervious Runolf Depth>2.09"
Flow Length=99" Slope=0.25007 Tc=3.7 min CN=79 Runofi=10,17 cls 0.436 af

Subcatchment D8: (new Subcat) Runoff Area=1.071 ac 0.00% Impervious Runoff Depth>2.09
Flaw Length=88' Slope=0.2500 7 Tc=3.4 min CN=79 Runof{=4.40 cfs 0.187 af

Subcatchment EX-D: Existing Dralnage Area Runoff Area=2.040 ac  0.00% Impervious Runoff Depth>2.09"

Flow Length=100" Slope=0.0460'/ Tc=7.4 min CN=79 Runolfs7.24 cfs 0.355 af
Reach DB-D1: (new Reach) Avg. Flow Depth=0.41" Max Vel=3.25 fps Inflow=1.95 cis 0,104 al
n=0.022 L=222.5 $=0.0202'7 Capacily=130.80cis Ouiflow=1.92 cis 0.104 af
Reach DB-D2: {new Reach) Avg. Flow Depth=0.69' Max Vel=4.59 fps Inllow=7.94 cis 0.455 af
n=0.022 L=5425 §=0.0200/ Capacity=130.16cls Outflow=7.72 cfs 0.454 af
Reach DB-D3: {(new Reach) Avg, Flow Depth=0.42' Max Vel=3.30 fps Inflow=2.11 cfs 0,080 af
n=0.022 L=285.3' $=0.02027 Capacity=130.72¢fs OQutflow=2.04 cls 0.089 af
Reach DB-D4: {(new Reach) Avg. Flow Deplh=0.55' Max Vel=3.94fps Inflow=4.52 cis 0.191 af
n=0.022 1L=542.5' $=0.0200"/ Capacity=130.10cls Outflow=4.20 cls 0.197 af
Reach DB-DS; (new Reach) Avg. Flow Depth=0.45" Max Vel=3.36 ps Inflow=2.48 cis 0.105 af
n=0.022 L=310.4' S=0.0191"/ Capacity=127.27 cfs OQuttiow=2.38 cfs 0.105al
Reach DB-D6: (new Reach) Avg. Flow Depth=0.55' Max Vel=3.94 ips Inflow=4.52 cfs 0.191 af
n=0.022 L=542.5 S$=0.0200'" Capacity=130.22 cfs Outflow=4.20 cfs 0.191 af
Reach DB-D8: (new Reach) Avg. Flow Depih=0.55' Max Vel=3.92 fps Inflow=4.40 cfs 0.187 af
=0.022 1=544.5" S§=0.02007 Capacily=130.22¢cfs Outflow=4.10 cfs 0,186 af

071-644 SWM POND D, E, G
Prepared by Civil & Environmental Consullants, Inc.

Type i 24-hr 10-yr Rainfali=4.16"
Printed 3/26/2010
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Reach DC-D1; (new Reach)

Reach DC-D2: (new Reach)

Reach DC-D3: (new Reach)

Reach {PC-D1: (new Fleach)

Pond D: (new Pond)

Pond DC-D4: (new Reach)

Avg. Fiow Depth=0.28' Max Vel=7.07 1ps Inllow=8.57 cfs 0,558 af
n=0.040 [=88.3' S=0.25017 Capacily=419.86¢cls Outllow=9.57 cfs 0.558 af

Avg. Flow Depth=0.34' Max Vel=7.941ps Inflow=13,68 cfs 0,838 af
n=0.040 L=88.3' S=0.2503'/ Capacity=420.05cfs Outilow=13.68 cis 0.838 af

Avg. Flow Depth=0.41" Max Vel=8.07 tps Inflow=19.72 cls 1,134 af
n=0.040 1=84.1" S=0.2630'/ Capacity=430.60cfs Outflow=19.72cls 1.134 af

Avp. Flow Depth=D.53' Max Vel=3.291ps Inflow=10,17 cis 0.436 a!
n=0.022 L=8634' S§=0.0076"7 Capacily=108.33cfs Outllow=8.73 cfs 0.433 al

Peak Elev=805.06" Storage=190,320¢! Inflow=39.64 ofs 2.108 af
Quiflow=2.83 cis 1.678 af

Poeak Elev=809.00" Inflow=32.43 ¢fs 1.753 al

24.0" Round Culvert x 2.00 n=0,012 L=83.3' $=0.0102% Ouiflow=32.43 ¢fs 1.753 al

Total Runoff Area = 12.136 ac Runoff Volume =2.114af Average Runoff Depih = 2.09"

100.00% Pervious = 12136 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment D1: (new Subcat)

Runotf = 195cis @ 1202 hrs, Volume= 0.104 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type ll 24-hr 10-yr Rainfall=4.16"

Areafac) CN _ Description

071-644 SWM POND D, E, G Type I 24-hr 10-yr Rainfali=4.16"
Prepared by Civil & Environmental Consultants, Inc. Printed 3/26/2010
HydroCAD®9.10 s/n 05876 © 2008 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment D2: (new Subcat)

Runoft = 794cfs @ 12.04 hrs, Volume= 0.455 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 frs, dt= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

0606 79 _50-75% Grass cover, Fair, HSG C
0.500 100.00% Pervious Area
Tc Length Slope Veslocity Capacny Description
{min) (feeﬂ (f/f)  (ft/sec) cfs)
8.3 0.0200 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.91"
1.2 23 0.2500 0.33 Sheet Flow,
Grass: Short n=0.150 P2=2.91"
04 88 0.2500 3.50 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps.

9.9 188 Total

Subcatchment D1: (new Subcat)

Hydrograph

S 0 S O OO O S T iy 1
i Type1124—hr10-yr: N BEEEEEEE R
Rainfall=dii™ + { i f
Runoff Area0,600ac |l | | @D Qi1
_ RunoffVolume:O.104:at A A
£ || Runoft Depth>209*'__ir__§____§__1i__;___ir_,§_~§_
§ || Flowlengthzisg' | [ fgg 111
| Tez99min i : 0ol
CN=79 © | | i i i1 A P
b EEEEEEE
o‘I234557l9101112131‘1‘51517101!2021”?&2‘

Areafac) CN Description
2613 78 50-75% Grass cover, Fair, HSG C
2613 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
{min} (feef} (ft/it) (ft/sec) {cis)
103 100 0.0200 0.16 Sheet Flow,
’ Grass: Short n=0.150 P2=291"
1.0 58 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps
0.4 74 0.2500 3.50 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

1.7 232 Total

Subcatchment D2: (new Subcat)
Hydrograph
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. i ks s ian T’ minie Ta dmid Gt b X S RS SR RAPHSE ENpEREENYE TERyTC FE e =
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1 -Rufioff Volume=0.455at]
§ °| | Bunoff Depth>2.09% | M i i i i1 it
¥ | Flow Lengthi=232" 1 T T
of 1 TesM Tmln
CBNETO . cofontreo o b S e oo B o o
5 :..Eii:é?iiiiii:i:iii?
I i ,
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Tima (hours)
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Summary for Subcatchment D3: (new Subcat)

Runoff = 2.11cls @ 11.94 hrs, Volume= 0.090 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, di= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Areafac) CN Description
0514 79 50-75% Grass cover, Fair, HSG C
0.514 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (f¥ft) (it/sec) (cfs}
3.4 88 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=2.91"

Subcatchment D3: (new Subcat)
Hydrograph
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Summary for Subcatchment D4: (new Subcat)

Runoff = 452¢cts @ 11.94 hrs, Volume= 0.191 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type 1l 24-hr 10-yr Rainfall=4.16"

Area (ac) CN__ Description

1.088 79 50-75% Grass cover, Fair, HSGC

1.098 100.00% Parvious Area

Tc Length Slope Velocity Capacity Description
{min) (feel)  (fVit) (f¥sec) {cfs)

3.4 88 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=291"

Subcatchment D4: (new Subcat)
Hydrograph
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Summary for Subcatchment D5: (new Subcat)

Runoff = 248cfs @ 11.94 hrs, Volume= 0.105 af, Depth> 2.08"

Runaff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Area{ac) CN_Description
0602 79 50-75% Grass cover, Fair, HSG C
0.602 100.00% Pervious Area

Tc Length Skpe Velocity Capacity Description
{min) __(feet}  (ft/ft) (ft/sec) (cfs)

071-644_SWM POND D, E, G Type it 24-hr 10-yr Rainfali=4.16"
Prepared by Civil & Environmental Consultants, Inc. Printed 3/26/2010
HydroCAD® 9.10_sin 05876 © 2009 HydroCAD Soitware Solutions LLC Page 9

34 88 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=291"
Subcatchment D5: (new Subcat)

Hydrograph R

i men | EE
Db U Type2anit0yr
Gobboihoiiaodoaoim bl Rainfall=4.16"
A0 0t Runoff Area<0.602 ac
oo oo Dbk Runoff Volume=0.105 af
g Poopob b Ml I RUNoff Depths2.09”
Bl il Flow Lengthsgs
T Siope=0.2500
Cibpiibigg i Tesamin
SEEEEEEE A I pobr it CN=78
o—121&587.910"!2”\‘151617!8102021?32

Times (hows)

Summary for Subcatchment D6: (new Subcat)

Runofi = 452cfs @ 11.94 hrs, Volume= 0.191 af, Depth> 2.08"

Runcff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type |l 24-hr 10-yr Rainfall=4.16"

Area{ac) _CN _Description
1.098 79 50-75% Grass cover, Fair, HSG C
1.098 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min} {feet) (fft) ({it/sec) {cis)
3.4 88 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=291"

Subcatchment D6: (new Subcat)
Hydrograph
g ! = U
. Py ell24-h|:10-yr
L1 Rainfall=4:16"
. b Runoff Area~1 098 ac
I : s ﬂunoff \&oiume*o 191- af
g ; ; R anoff Depth>2 09"
EoLpededd b i-fooi-.| Flow Lengih=8g:_
o IR {111 Blope=0.2500 '
! ; Lo v Tch34mm
J I eNETS
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Summary for Subcatchment D7: (new Subcat)

Runoff = 10.17cls @ 11.95 hrs, Volumes= 0.436 af, Depth> 2.09"
Runoft by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 frs, dt= 0.01 firs

Type H 24-hr 10-yr Rainfall=4.16"

Area(ac) CN__Description
2.500 78 50-75% Grass cover, Fair, HSG C
2.500 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) _{feet)  (f¥ft) (fVsec) (cis)
3.7 99 0.2500 0.44 Sheet Flow,

Grass: Short n=0.150 P2= 291"

Subcatchment D7: (new Subcat)

Type il 24-br 10-yr Rainfali=4.16"

071-644_SWMPOND D, E, G
Prepared by Civil & Environmenta! Consuitants, Inc.
HydroCAD® 8.10_s/n 05876 © 2009 HydroCAD Software Soiulions LLC

Type H 24-hr 10-yr Rainfali=4.16"
Printed 3/26/2010

Page 11

Summary for Subcatchment D8: (new Subcat)

Runoff = 440 cfs @ 11.94 hrs, Volume= 0.187 af, Depth> 2.09"
Runoff by SC8 TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type i 24-hr 10-yr Rainfall=4.16*

Area(ac) CN _Description

1.071 79 50-75% Grass cover, Fair, HSG C

1.071 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min} (feet) ({ft/it) ({ft/'sec) {cts)

34 88 0.2500 0.43 Sheet Flow,

Grass: Shot n=0.150 P2=2.91"

Subcaichment D8: (new Subcat)
Hydrograph

Fow (cfs}
hid

Hydragraph

¢

- T Ramfall_4 6"
unoff Area=2.500 ac”
Bff Vbliiﬁ’lé 43'6'51’"
'Rinoff Depths2:09™
'5 - Flobv‘tehgthiﬂs"

; T v : :
B U UGN PGP U S SR SR S

'
B

Time {hours)

Flow (cts)

.
!

[ITRTST PSR SR

IV PRSI IS S S

G & g S

'
i
e

oo o o i i i My B

n SR AT B G s ]

i e e g §

il
.
1
'

,.....

'
'
"
'
'
|
1
'
'
N T
i
1
|
'
1
i

ﬂ 10 11 t213|4|515|710|9202|222324
Time (hours)

Vodoon 1
1To§ % b
v v ow g

; Hamfall-tl 16"

; %I'ype A 24-hi:,1 O-yr

Runotf Area=1.071 ac
urjoff Volume=-0 187 af
anoff Depth>2 09"

Flaiv Length=88".
Slope=0.2500 '
; : Tc*-3 4 mm

i ~(.':NI.'?SJ

'
.
' «
'
'
'

i

3
1
N
]

!
PR

PR
[
' t

O Runofl




071-644_ SWMPONDD,E, G Type Il 24-hr 10-yr Rainfali=4.16"

Prepared by Civil & Environmental Consultants, Inc. Printed 3/26/2010
HydroCAD® 9.10_s/n 05876 © 2009 HydroCAD Software Solutions LLC Pags 12

Summary for Subcatchment EX-D: Existing Drainage Area
Runoff - 7.24cis @ 11.99 hrs, Volume= 0.355 af, Depth> 2.08"

Runoft by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Ralnfall=4.16"

Areafac} CN Description
2.040 78 50-75% Grass cover, Fair, HSG C
2.040 100.00% Parvious Area

Te Length Slops Velocity Capacity Description
{min} __ (feet)  (ftft) (it/sec) {cts)
7.4 100 0.0460 0.23 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=291"

Subcatchment EX-D: Existing Drainage Area

i Hydrograph
of |10 T T
s
-is gt benbeb el i.:..;-.r.Hamfall*-416:‘
11 REERR kL ; ;RunoffArea_2040ac
si [ . Runoif Volume=0.355 af -
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7 A
e
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Summary for Reach DB-D1: (new Reach)

Inflow Area = 0.600 ac, 0.00% Impervious, Inflow Depth> 2.09° for 10-yr svent
Inflow = 185¢cfs @ 12.02hrs, Volume= 0.104 af
Cutfiow = 1.92cls @ 12.03 hrs, Volume= 0.104 af, Atten= 1%, Lag=0.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3,25 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.26 fps, Avg. Travel Time= 2.3 min

Peak Storage= 131 ¢f @ 12,03 hrs
Average Depth at Peak Storage= 0.41"
Bank-Full Depth= 2.00', Capacity at Bank-Full= 130.80 cfs

0.00' x 2.00' deep channel, n=0.022 Earth, clean & straight
Side Slope Z-value=3.0 407 Top Width= 14.00°

Length= 222.5' Slope= 0.0202

Inlet Invert= 881.14°, Cutlet invert= 876.65

Reach DB-D1: (new Reach)
Hydrograph
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Summary for Reach DB-D2: (new Reach)

Inflow Area = 2.613ac, 0.00% Impervious, Inflow Depth> 2.09" for 10-yr event
Infiow = 7.94cls@ 12,04 hrs, Volume= .455 af

Cutflow = 772cls @ 12,06 hrs, Volume= 0 454 af, Atten= 3%, Lag= 1.4 min
Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, di= 0.01 hrs

Max. Velocity= 4.58 fps, Min. Travel Time= 2.0 min

Avg. Velocity = 1.81 {ps, Avg. Travel Time= 5.0 min

'Peak Storage= 913 ¢f @ 12.06 hrs
Average Depth at Peak Storage= 0.69'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 130.16 cfs

0.00' x 2.00" deep channel, n=0.022

Side Slope Z-value= 4.0 3.0 Top Width= 14.00"
Length=542.5' Siope= 0.0200 7

Inlet invert= 987.49", Qutlet Invert= 876.65'

Reach DB-D2: (new Reach)
Hydrograph
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Summary for Reach DB-D3: (new Reach)

Inflow Area = 0.514ac, 0.00% Impervious, Inflow Depth> 2.09 for 10-yr event
Inflow = 211 cls@ 1194 hrs, Volume= 0.090 at
Outilow = 204cils @ 11.96 hrs, Volume= 0.089 af, Atten= 3%, Lag= 1.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.30 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 1.21 fps, Avg. Travel Time= 3.9 min

Peak Storage= 176 ¢f @ 11.96 hrs
Average Depth at Peak Storage:= 0.42'
Bank-Full Depth= 2.00°, Capacity at Bank-Full= 130.72 ¢fs

0.00' x 2.00' desp channel, n= 0.022

Side Slope Z-value= 3.0 407 Top Width= 14.00'
Length=285.3" Slope= 0.0202'"

Injet Invert= 960.32, Outlet Invert= 954.57

Reach DB-D3: (new Reach)
Hydrograph
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Summary for Reach DB-D4: (new Reach)

Inflow Area = 1098 ac, 0.00% Impervious, Inflow Depth> 2.08" for 10-yr event
Inflow = 4.52¢cfs @ 11.94 hrs, Volume= 0.191 af
Qutflow = 4.20cfs @ 11.97 hrs, Volume= 0.191 af, Atten= 7%, Lag= 1.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.94 fps, Min, Travel Time= 2.3 min
Avg. Velocity = 1.45 fps, Avg. Travel Time= 6.2 min

Peak Storage= 579 ¢f @ 11.97 hrs
Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 130.10 cfs

0.00' x 2.00' deep channel, n=0.022

Side Slope Z-value= 4.0 3.0/ Top Width= 14.00'
Length= 542.5° Slape= 0.0200 /'

Inlet Inverts 965.40°, Outlet Invert= 954.57

Reach DB-D4: (new Reach)
Hydrograph
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Summary for Reach DB-D5: (new Reach)

Inflow Area = 0.602ac, 0.00% Impervious, Inflow Depth> 209" for 10-yr event
Inflow = 248¢cfs @ 11.94 hrs, Volume= 0.105 at
Quiflow = 238cis@ 11.96 hrs, Volume= 0.105 af, Aften=4%, Lag= 1.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.36 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 1.24 fps, Avg. Travel Time= 4.2 min

Peak Storage= 220 ¢f @ 11.96 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 127.27 cfs

0.00' x_2.00' deep channel, n=0.022

Side Slope Z-value=3.0 4.0/ Top Width= 14.00’
Length= 310.4° Slope=0.01917

Intet invert= 938.40°, Outlet Inveri= 932,47

Reach DB-D5: (new Reach)
Hydrograph
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Summary for Reach DB-D6: {(new Reach)

Infiow Area = 1.088 ac, 0.00% Impervious, inflow Depth> 2.09" for 10-yr event
Inflow = 4.52 cts@ 11.94 hrs, Volume= 0.191 af
Cutllow = 4.20cls @ 11.97 hrs, Volume= 0.191 af, Alten= 7%, Lag= 1.4 min

Routing by Dyn-Stor-ind msthod, Time Span= 0.00-24.00 hrs, di= 0.01 hrs
Max. Velocity= 3.94 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 1.46 fps, Avg, Travel Time= 6.2 min

Peak Storage= 578 ¢f @ 11.97 hrs
Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 2.00', Capagcity at Bank-Full= 130.22 cis

0.00" x 2.,00' deep channel, n=0.022
Side Slope Z-value=4.0 3.0/ Top Width= 14.00'

Length= 542.5' Slope=0.0200 /'
Iniet Invert= 943.32', Qullet Invert= 932.47'

Wﬂ

Reach DB-D6: (new Reach)
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Summary for Reach DB-D8: (new Reach)

Inflow Area = 1.071 ac, 0.00% Impesvious, Inflow Depth > 2.08" for 10-yr event
Inflow = 440 cfs @ 11.94 hrs, Volume= 187 af
Cutfiow = 4.10cfs @ 11.97 hrs, Volumes= 0. 186 af, Atten= 7%, Lag= 1.4 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.92 fps, Min. Travel Time= 2.3 min
Avg. Velocity = 1.45 fps, Avg. Travel Time= 6.3 min

Peak Storage= 569 cf @ 11.97 hrs
Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 130.22 cfs

0.00° x 2.00' deep channel, n=0.022

Side Siope Z-value= 4.0 3.0/ Top Width= 14.00'
Length= 544.5 Slope=0.0200"7

Infet Invert= 821.24', Qutlet Invert= 910.35'

Reach DB-D8: (new Reach)
Hydrograph
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Summary for Reach DC-D1: (new Reach)

Inflow Area = 3.213ac, 0.00% Impervious, Inflow Depth> 2.08" for 10-yr event
Inflow = 9.57cls @ 12.05 hrs, Volume= 0.558 af
Qutilow = 9.57 cis @ 12.06 hrs, Volume= 0.558 at, Atten=0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.07 fps, Min. Trave] Time:= 0.2 min
Avg. Velocity = 1.96 fps, Avg. Travel Time= 0.8 min

Peak Storage= 120 ¢f @ 12.06 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 419.86 cis

4.00' x 2.00' deep channel, n= 0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 3.0/ Top Width= 16.00'

Length=88.3' Slope= 0.2501 7

Inlet invert= 876.65', Outlet Invert= 954.57'

¥
Reach DC-D1: (new Reach)
Hydrograph

AEEREEEREEERENERENE e
. b I | R Vo § o8 [ Outfiow|

-Inﬂow Area,.3 2‘1‘3/ ?

gg.

iﬁi:

i

b1

.

;

071-644_SWHM PONDD, E, G Type 1l 24-hr 10-yr Rainfall=4.16"

Prepared by Civil & Environmental Consultants, Inc. Frinted 3/26/2010
HydroCAD® 8.10 s/n 05876 © 2009 HydroCAD Software Solutions LLC Page 21

Summary for Reach DC-D2: (new Reach)

tnflow Area = 4.825ac, 0.00% impervious, Inflow Depth> 2.09" for 10-yr event
Inflow = 13.68¢cls @ 12.00 hrs, Volume= 0.838 af
Outflow = 1368¢cis @ 12.00 hrs, Volume= 0.838 af, Atten=0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.94 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.26 fps, Avg. Travel Time= 0.7 min

Peak Storage= 152 ¢f @ 12.00 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 420.05 cfs

4.00' x 2.00' deep channel, n=0.040 Earth, cobble bottom, clean sides’
Side Slope Z-value= 3.0/ Top Width= 16.00'

Length=88.3' Slope= 0.2503"7

Infet invert= 854.57', Qutlet Invert= 932.47"

R
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Summary for Reach DC-D3: (new Reach)

Inflow Area = 68.525 ac, 0.00% Impervious, inflow Depth> 209" for 10-yr event
Inflow = 18.72cis @ 11.98 hrs, Volume= 1.134 af
Qutflow = 19.72cfs @ 11.98 hrs, Volume= 1.134 af, Atten= 0%, Lag=0.1 min

Routing by Dyn-Stor-Ind msthod, Time Span= 0.00-24.00 hrs, di= 0.01 hrs
Max. Veloclty= 9.07 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.54 fps, Avg. Trave! Time= 0.8 min

Peak Storage~ 183 ¢t @ 11.98 hrs
Average Depth at Peak Storage= 0.41"
Bank-Full Depth= 2.00°, Capacity at Bank-Full= 430.60 cfs

4.00" x 2.00' deep channel, n= 0.040

Sida Slope Z-value= 3.0 Top Width= 16.00"
Length= 84.1' Slope=0.2630 ¥

Inlet Invert= 832.47°, Quilet Invert= 910.35'

Reach DC-D3: (new Reach)
Hydrograph
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Summary for Reach IPC-D1: {new Reach)

Inflow Area = 2.500 ac, 0.00% Impervious, Inflow Depth > 2 08" for 10-yr event
Inflow = 10.17cls @ 11.95hrs, Volume= .436 af
Cutflow = 8.73cls @ 11.98 hrs, Volume= 0.433 af, Atten= 14%, Lag= 2.1 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, di= 0.01 hrs
Max. Velocity= 3.29 fps, Min. Travel Time= 4.4 min
Avg. Velocity = 0.85 ips, Avg. Travel Time= 16.9 min

Peak Storage= 2,292 ¢f @ 11.98 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 108.33 ¢is

4.00' x 2.00' deep channel, n= 0.022

Side Slope Z-value= 2.0/ Top Width= 12.00'
Length=863.4' Slope=0.0076 7

Inlet Invert= 916.89", Outlet Invert= 910.35'

Reach IPC-D1: {new Reach)
Hydrograph
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Summary for Pond D: (new Pond)

Inflow Area = 12.136 ac, 0.00% Impervious, Inflow Depth> 2.08" for 10-yr event

Inflow = 39.64cis @ 11.98 hrs, Volume= 2.108 af

Quiflow = 2.83cls @ 1290 hrs, Volume= 1.678 af, Atten=83%, Lag=55.1 min

Primary = 2.83¢cfs @ 12.90 hrs, Volume= 1.678 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 firs, di= 0.01 iws
Starting Eleve 904.00' Surf.Area= 42,821 sf Storage= 142,855 cf
Peak Elev=805.06' @ 12.90 hrs Surf.Area= 46,776 sf Storage= 190,320 cf (47,465 cf above start)

Plug-Flow detention time= {not calculated: initial storage excedes outfiow)
Center-of-Mass det. time= 158.6 min ( 990.9 - 832.2)

Valume Invert _Avail.Storage Storage Description

#1 900.00 344,853 cf  Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
feet -ft cubic-fest cubic-feet
300.00 28,862 0 0
901.00 32,187 30,525 30,525
902.00 35,631 33,909 64,434
903.00 39,195 37.413 101,847
904.00 42,821 41,008 142,855
905.00 46,548 44,685 187,539
906.00 50,374 48,461 236,000
907.00 54,301 52,338 288,338
908.00 58,328 56,315 344,653
Device _Routing Invert Qutlet Devices
#1  Primary 904.00' 120" Round Cuivert

L=81.3' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 904.00' / 801.00' S=0.0368 /' Cc=0.900
n=0.012 Concrete pipe, finished

#2  Primary 906.10° 10.0"long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65

Primary OutFlow Max=2.83 cfs @ 12.90 hrs HW=905.068' (Free Discharge)
1=Culvert (Inlet Controls 2.83 cfs @ 3.60 fps)
2=Broad-Crested Rectangutar Welr { Controls 0.00 cfs)
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Summary for Pond DC-D4: {new Reach)

Inflow Area = 10.096 ac, 0.00% Impervious, Inflow Depth> 2.08° for 10-yr event

Inflow = 3243cls @ 11.98 hrs, Volume= 1.753 af
Outflow = 3243cls @ 11.98 hrs, Volume= 1.753 af, Atten= 0%, Lag= 0.0 min
Primary = 32.43cls @ 11.98 hrs, Volume= 1.753 af

Routing by Dyn-Stor-Ind methed, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 903.00' @ 11.98 hrs
Flood Elev= 910.35°

Device Routing Invert Quilet Devices
#1  Prdmary 906.85' 24.0" Round Culvert X2.00 L=83.3' Ke=0.500
Inlet/ Qutlet Invert= 906.85'/ 906,00' S=0.0102%7 Cec=0.900
n=0.012 Concrete pips, finished

Primary OutFlow Max=32.42 cfs @ 11.98 hrs HW=809.00' TW=904.57" (Dynamic Tailwater)
T1=Culvert (Inlet Controls 32.42 cis @ 5.16 fps)

Pond DC-D4: (new Reach)
Hydrograph
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-ind method - Pond routing by Dyn-Stor-ind method

Subcatchment D1: (new Subcat)

Runclt Area=0.600 ac  0.00% Impenvicus Runoff Depth>2.77"
Flow Length=188' Tc=8.9min CN=79 Runoffe257 cfs 0.138 af
Subcatchment D2: (new Subcat) Runoff Area=2.613 ac  0.00% Impenvious Runof! Depth>2.77"
Flow Length=232 Tc=11.7 min CN=79 Runoff=10.50 ofs 0.603 af

Subcatchment D3: (new Subcat) Runolf Area=0.514 ac 0.00% Impervious Runoft Deplh>2.77"
Flow Length=88' Slope=0.2500" Tc=3.4 min CN=78 Runoff=2.77 cis 0.119 af

Subcatchment D4: (new Subcat) Runo!f Area=1.098 ac 0.00% Impervious Runolf Depths2.77"
Flow Length=88' Slope=0.2500"7 Tc=3.4 min CN=78 Runoff=5.93 cfs 0.254 af

Subcatchment D5: {new Subcat) Runolf Area=0.602 ac 0.00% Impervious Runolf Depth>2.77"
Flow Length=88' Slope=0.2500"/ Tc=3.4 min CN=79 Runoff=3.25 cis 0.139al

Subcatchment D6: (new Subcat) Runolff Area=1.038 ac  0.00% Impenvious Runaff Depth>2.77"
Flow Lengih=88" Slope=0.25007 Te=3.4 min CN=79 Runoli=5.93 cis 0.254 at

Subcatchment D7: (new Subcat) Runoff Area=2.500 ac 0.00% Impervious Runoff Depth>2.77"
Flow Length=89' Slope=0.2500"/ Tc=3.7 min CN=79 Runoff=13.35cls 0.578 a!

Subcatchment D8: {new Subcat) Runoff Area=1.071 ac  0.00% Impervicus Runoff Depth>2.77"
Fiow Length=88' Slope=0.2500'7 Tc=3.4 min CN=79 Runofi=5.78 cfs 0.248 af

Subcatchment EX-D: Existing Drainage Area Runoff Area=2.040 ac  0.00% Impervious Runolf Depth>2.77°
Flaw Lengih=100" Slope=0.0460'7 Tc=7.4 min CN=79 Runofi=9.54 cfs 0.471 af

Reach DB-D1: (new Reach)

n=0.022 L=2225 S$=0.0202% Capacily=130.80cis Outflow=2.54 ¢is 0.138 af
Reach DB-D2: (new Reach) Avg, Flow Depth=0.77' Max Vel=4.92 fps Indlow=10.50 cls 0.603 af
n=0.022 L=5425' S$=0.0200'7 Capacity=130.16 cfs Ouiflow=10.25cls 0.602af
Reach DB-D3: (new Reach) Avg. Flow Depth=0.47 Max Vel=3.54 tps Inflow=2.77 cifs 0.119al
n=0.022 L=285.3' S=0.0202"/ Capacily=130.72 ¢fs Outflow=2.69 cis 0.119af
Reach DB-D4: (new Reach) Avg. Flow Depth=0.61' Max Vel=4.23 fps [nflow=5.93 cfs 0.254 af
n=0.022 L=542.5 S§=0.0200'/ Capacity=130.10cfs Oulflow=5.57 cis 0.253 af
Reach DB-D5: (new Reach) Avg. Flow Depth=0.50' Max Vel=3.60 fps Inflow=3.25 cis 0.139 a!
n=0.022 1=310.4" S=0.0191'F Capacity=127.27 ¢cis Outflow=3.14 cis 0.139 al
Reach DB-D6: (new Reach) Avg. Flow Depth=0.61' Max Vel=4,23 fps Inflow=5.93 cfs 0.254 af
n=0.022 L=5425 $=0.0200"/ Capacily=130.22cfs Outflow=5.57 cfs 0.253 af
Reach DB-D8: (new Reach) Avg. Flow Deplh=0.61" Max Vel=4.20 fps Inflow=5.78 cls 0.248 af
n=0.022 L=544.5' S=0.0200'/ Capacily=130.22cfs Outilow=5.43 cis 0.247 ai

Avg. Flow Depih=0.46' Max Vel=349ips Inflow=2.57 cfs 0.138 af -
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Reach DC-D1: {new Reach)
Reach DC-D2: {new Reach)
Reach DC-D3: {new Reach)
Reach IPC-D1: (new ﬁeauh)
Pond D: (new Pond)

Pond DC-D4: (new Reach)

Avg. Flow Depih=0.33" Max Vel=7.751ps Inflow=12.70 cfs 0,740 af
n=0.040 L=88.3 $=0.2501'7 Capacily=419.86cls Oulllow=12.70 cfs 0.740al

Avg. Flow Depth=040' Max Vel=8.691ps inflow=18.20 cls 1.112al
n=0.040 [=88.3 S=0.2503'/ Capacity=420.05cls Outflow=18.20cfs 1.112 af

Avg. Flow Depth=0.49' Max Vel=9.90fps Inflows26.24 ¢ls 1.504 af
n=0.040 L=84.1' $=0.2630'/ Capacity=430.60cfs Outliow=26.24 cls 1.503 af

Avp. Flow Depth=0.62' Max Vel=3.60 Ips Inflow=113.35 cfs 0.578 af
n=0.022 L=863.4' S=0.0076'/ Capacily=108.33cls Outflows11.69 cis 0.574 af

Peak Elev=805.43" Storage=207,679¢i Inflow52.70 cfs 2,796 al
Cutllow=3.64 cfs 2.296 af

Peak Elev=809.89' inflow:43.22 cfs 2.325 af

24.0° Round Culvert x2.00 n=0.012 L=83.3' 5=0.0102% Oulflow:-43.22 cfs 2.325 af

Total Runoff Area = 12136 ac Runoff Volume = 2.803 af Average Runoff Depth.= 2.77"

100.00% Pervious = 12.136 ac  0.00% Impervious = 0.000 ac




071-644_SWMPOND D, E, G Type Hf 24-hr 25-yr Rainfall=4.97" 071-644_ SWM POND D, E, G Type Il 24-hr 25-yr Rainfali=4.97"

Prepared by Civil & Environmental Consultants, Inc. Printed 3/26/2010 Prepared by Civil & Environmental Consultants, Inc. Printed 3/26/2010
HydroCAD® 9.10 _&/n 05876 © 2008 HydroCAD Software Solutions LLC Page 29 HydroCAD® 9.10 s/n 05876 © 2008 HydreCAD Software Solutions LLC Page 30
Summary for Subcatchment D1: (new Subcat) Summary for Subcatchment D2: (new Subcat)
Runoff = 2.57cis @ 12.02 hrs, Volume= 0.138 af, Depih> 2.77° Runoff = 10.50cis @ 12.03 hrs, Volume= 0.603 af, Depth> 2.77°
Runoff by SCS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs Runoif by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=4.97" : Type !l 24-hr 25-yr Rainfall=4.97" .
Areafac) CN Description Area(ac) CN Description
0600 79 50-75% Grass cover, Fair, HSG C 2613 79 50-75% Grass cover, Fair, HSG C
0.600 100.00% Pervious Area 2613 100.00% Pexvious Area
Tc Length Slope Velocity Capacity Description ‘ Tc length Slope Velocity Capacity Description
{min) _ (feet) _ {itfit) (ft/sec) {cls) o min feat it} (ft/sec] cfs
83 77 0.0200 0.15 Sheet Flow, 10.3 100 0.0200 0.16 Sheet Flow,
Grass: Short n=0.150 P2=291" Grass: Short n=0.150 P2=2.91"
1.2 23 0.2500 0.33 Sheet Flow, 1.0 58 0.0200 0.98 Shallow Concentrated Flow,
Grass: Short n=0.150 P2=291" Short Grass Pasture Kv=7.01ps
0.4 88 0.2500 3.50 Shallow Concentrated Fiow, 0.4 74 0.2500 3.50 Shaliow Concentrated Flow,
Short Grass Pasture _Kv= 7.0 fps Short Grass Pasture Kv= 7.0 fps
8.9 188 Total 117 232 Total
Subcatchment D1: (new Subcat) Subcatchment D2: (new Subcat)
Hydmgmph Hydrograph
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Summary for Subcatchment D3: (new Subcat)

Runoff = 277cls @ 11.94 hrs, Volume= 0.119 af, Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=4.97"

Areafac) CN _Description
0514 79 50-75% Grass cover, Fair, HSG C
0514 100.00% Pervious Area

Tc Length Slope Velacity Capacity Description
(min) (feet) (ivft) (fi/sec) {cls)
34 88 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=291"

Subcaichment D3: (new Subcat)

Hydragraph
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debedeiodolo a8 D Runoff Areas0.514 ac.
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: g g B e e Slope-0.25Q0 '/'"
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Summary for Subcatchment D4: (new Subecat)
Runoft = 593¢cis @ 11.94 hrs, Valume= 0.254 af, Depih> 2.77°

Runoff by 8CS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=4.97"

Area(ac) CN__Descriplion

1.098 79 50-75% Grass cover, Fair, HSG C

1.098 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _{fest)  (itft) (ft/sec) (cfs}

34 88 0.2500 043 Sheet Flow,
Grass: Short n=0.150 P2=291"

Subcatchment D4: {new Subcat)
Hydrograph

] ; SRR - B Typell 24-h:25-yr
o - B T R et ;R Rl Mk Rt b Bainfall-4 o7
: ' R | .uqoﬂAreaA .098 ac
o ; Trotimerereeeei - Runoff Volumes 0252taf
g E PGB L Rinoff Depthb2,77"
¥ ST Y U T Flow Length=83"
Gobdibdaii e fl L Slope=0.2500 7
AT il T Tessiamin
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Summary for Subcatchment D5: (new Subcat)
Runoff = 3.25cfs @ 11.94 hrs, Volume= 0.139 af, Depth> 2.77"

Runotf by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr 25-yr Rainfall=4.97"

Area(ac) CN Description
0.602 79 - 50-75% Crass cover, Fair, HSG C

0.602 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) {feet}) _ (fvf) (fi/sec) (cfs)
3.4 88 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=291"

Subcatchment D5: (new Subcat)
Hydrograph
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Summary for Subcatchment D6: (new Subcat)

Runoff = 593 cfs @ 11.84 hrs, Volume= 0.254 af, Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, di=0.01 hrs
Type Il 24-hr 25-yr Rainfall=4.97"

Areafac) CN Description
1.098 79 50-75% Grass cover, Fair, HSGC

1.098 100.00% Pervicus Area
Tc Length Slope Velocity Capacity Description
min feet fi'sec) {cis)
34 88 0.2500 043 Sheet Flow,
Grass: Short n=0.150 P2=2.91"
Subcatchment D6: (new Subcat) i
i Hydrograph :
| BN N
) G ) L S R Tl b i anh maih aa Sy el ey el Gl Rl it
i B A N N D |1 Typell 24t 25-yr
[ el Raintalied 7
SERRRERE | | Runoff Area=1.098 ac
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Summary for Subcatchment D7: (new Subcat)
Runoff = 13.35cls @ 11.95 hrs, Volume= 0.578 af, Depth> 2.77°

Runalf by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, di= 0.01 hrs
Type I 24-hr 25-yr Rainfall=4.97

Areafac) CN Description
2500 79 50-75% Grass cover, Fair, HSG C
2.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min} (feet) ({ivi) (ft/sec) {cfs)
37 99 0.2500 044 Sheet Flow,
Grass: Short n=0.150 P2= 281"

Subcatchment D7: (new Subcat)
Hydrograph

& Runoif;

Runoﬁ Volume 578 af
i ) Rhn‘éf(Depthsz "
_‘_Flow Length 99_'_
! Slope—o 2500 :

--'--*--Tc‘37mm-

Flow {cfs)
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Summary for Subcatchment D8: (new Subcat)

Runoti = 578cls @ 11.84 hrs, Volume= 0.248 af, Depth> 2.77°

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.01 hrs
Type Il 24-hr 25-yr Raintall=4.97"

Area{ac) CN__ Description
1.071 79 50-75% Grass cover, Fair, HSGC
1.071 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feel}  (fifit} (ft/sec) (cls)

3.4 88 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2= 291"
Subcatchment D8: (new Subcat)
Hydrograph
SEVIEN TS OO RN 0 A R O 1
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Summary for Subcatchment EX-D: Existing Drainage Area
Runoff = 9.54cis @ 11.99 hrs, Volumes= 0.471 af, Depth> 2.77°
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr 25-yr Rainfall=4.97"
Area{ac) CN Description
2040 79 50-75% Grass cover, Fair, HSG C
2,040 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet)  (ftft) (it/sec) {cis)
74 100 0.0460 0.23 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=291"
Subcatchment EX-D: Existing Drainage Area
Hydrograph
{{-: whomte b s : : e A R S R N N {1
bt I R T el L
J : - -- ‘-‘:Type I 24-hr 25-yr-
5 O S R B 1 (A Ramfall 4.9
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Summmary for Reach DB-D1: (new Reach)

Inilow Area = 0.600 ac, 0.00% Impervious, Inflow Depth > 2 77" for 25-yr event
Inflow = 257 cls @ 12.02 hrs, Volume= 0.138 al
Outflow = 254cfs @ 12.03 hrs, Volume= 0.138 af Atten= 1%, Lag=0.7 min

Rouling by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, di= 0.01 hrs
Max. Velocity= 3.49 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.32 fps, Avg. Travel Time= 2.8 min

Peak Storage= 162 ¢f @ 12.03 hrs
Average Depth at Peak Storage= 0.46"
Bank-Full Depth= 2.00', Capagcity at Bank-Full= 130.80 cfs

0.00" x 2.00' deep channel, n=0.022 Earth, clean & straight
Side Slope Z-value= 3.0 4.0/ Top Width= 14.00'
Length=2225' Slope=0.02027

Inlet Invert= 981.14°, Outlet Invert= 976.65'

Reach DB-D1: (new Reach)
Hydrograph
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Summary for Reach DB-D2: (new Reach}

infiow Area = 2613 ac, 0.00% Impervious, Inflow Depth> 2.77° for 25-yr event
Inflow = 10.50cls @ 12.03 hrs, Volume= 0.603 at
Qutllow = 10.25¢cfs @ 12.06 hrs, Volume= 0.602 af, Atten= 2%, Lag= 1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.92 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 1.89 fps, Avg. Travel Time= 4.8 min

Peak Storage= 1,129 ¢f @ 12.06 hrs
Average Depth at Peak Storage= 0.77"
Bank-Full Depth= 2.00', Capacity at Bank-Full= 130.16 cfs

0.00' x 2.00' deep channel, n=0.022

Side Slope Z-value= 4.0 3.07 Top Widih= 14.00'
Length= 542.5' Slope= 0.0200 /'

Inlet Invert= 987.49', Outist Invert= 976.65'

Reach DB-D2: (new Reach)
Hydrograph
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Summary for Reach DB-D3: (new Reach)

Inflow Area = 0.514ac, 0.00% Impervious, Inflow Depth> 277" for 25-yr event
Infiow = 277cls @ 11.94 hrs, Volume= 0.118 af
Oufflow = 269cls @ 11.96 hrs, Volume= 0.119 af, Atten= 3%, Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.54 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 1.27 fps, Avg. Travel Time= 3.7 min

Peak Storage=217 ¢t @ 11.96 hrs
Average Depth at Peak Storage= 0.47
Bank-Fult Depth= 2.00', Capacity at Bank-Fuila 130.72 cfs

0.00" x 2.00' deep channel, n=0.022

Side Slope Z-value= 3.0 4.0/ Top Widih= 14.00'
Length=285.3' Slope=0.0202 "7

Inlet Invert= 860.32', Outist Invert= 954.57'

Reach DB-D3: (new Reach)
Hydrograph
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Summary for Reach DB-D4: (new Reach)

Inflow Area = 1.098 ac, 0.00% Impervious, Inflow Depth> 2.77" for 25-yr event
Inflow = 593¢cls @ 11.94 hrs, Volume= 0.254 af
Cutliow = 557 cls @ 11.96 hrs, Volume= 0.263 af, Atten=6%, Lag= 1.3 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.23 fps, Min. Travel Time= 2.1 min.
Avg. Velocity = 1.53 ips, Avg. Travel Time= 5.9 min

Peak Storage= 714 cf @ 11.96 hrs
Average Depth at Paak Storage= 0.61"
Bank-Full Depth= 2.00", Capacity at Bank-Full= 130.10 cfs

0.00' x 2.00' deep channel, n=0.022

Side Slope Z-value= 4.0 3.0 7 Top Width= 14.00"
Length=542.5' Slope= 0.0200 7

Inlet invert= 965.40", Cullet Invert= 954.57

Reach DB-D4: (new Reach)
Hydrograph

Fow (cis)

10 11 12 33 14 15 1817“19202122232‘
Time (hours}
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Summary for Reach DB-D5: (new Reach)

inflow Area = 0.602ac, 0.00% Impervious, Inflow Depth> 2.77° for 25-yr event
Inflow = 325¢cfs @ 11.94 hws, Volume= 0.139 af
Quiflow = 3.14cls@ 11.96 hrs, Volume= 0.132 af, Aften= 3%, Lag= 0.9 min

Routing by Dyn-Stor-Ind method, Tima Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3,60 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 1,30 fps, Avg. Travel Time= 4.0 min

Peak Storage= 271 cf @ 11.96 hrs
Average Depth at Peak Storage= 0.50"
Bank-Full Depth= 2.00', Capacity at Bank-Full= 127.27 cfs

0.00° x 2.00' deep channel, n=0.022

Side Slope Z-value= 3.0 4.0'/ Top Widih= 14.00'
Length= 310.4' Slope=0.01917

Inlet Inveri= 938.40", Qutlst Invert= 832.47'

Reach DB-D5: {(new Reach)
Hydrograph

1 t ‘
‘
to
1

T T
[ i
IR NN
1 ¢ E t

, y

: lnﬂo»'y Area_o 602 ©-
A\rg..Flow Depth-o 50'

5 | Max Vel=3.60 fps

B T T T RS

1

SR S S SR S o AR Sl i m e

i
]
3
»

Flow {cfs)

1
'
]
i

O T T T TP RSP SPRpE R

Y
1
1
‘
'
N
1
‘
‘
-~
'
'
'
.
'
H

e e T S o A S

i e e e v e

H
'
1
i
1
i
.

160 11 12 13 14 35 16 17 18 18 20 21 22 23 24
Time (hours)




071-644_SWMPOND D, E, G Type Hl 24-hr 25-yr Rainfali=4.97"

Prepared by Civil & Environmental Consuliants, Inc. Printed’ 3/26/2010
HydroCAD® 9.10 s/ 05876 © 2009 HydroCAD Software Solutions LLC Page 43

Summary for Reach DB-D6: (new Reach)

Inflow Acea = 1.098 ac, 0.00% Impervious, Inflow Depth> 277" for 25-yrevent
Inflow = 5.93¢cfs @ 11.94 hrs, Volume= 0.254 af
Qutlilow = 557cfs @ 11.96 hrs, Volume= 0.253 af, Atten=6%, Lag=1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.01 hrs
Max. Velocity= 4.23 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 1.53 tps, Avg. Travel Time= 5.8 min

Peak Storage= 714 cf @ 11.98 irs
Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 2,00", Capacity at Bank-Full= 130.22 cfs

0.00' x 2.00' deep channel, n=0.022

Side Slope Z-value= 4.0 3.0/ Top Width= 14.00°
Length= 542.5' Slope=0.0200 7

Inlet Invert= 943.32, Outlet Invert= 932.47°

Reach DB-D6: (new Reach)
Hydrograph

 Inflow Area=1,038 ac
‘Avg:iFlow Depti=0:61"
I iMax Vel=4.23 fps
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Summary for Reach DB-D8: (new Reach)

Inflow Area = 1.071ac, 0.00% Impervious, Inflow Depth> 277" for 25-yr event
Inflow = 578cls @ 11.94 hrs, Volume= 0.248 af
Qutflow = 543cils @ 11.96 hrs, Volume= 0.247 af, Atten= 6%, Lag= 1.3 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 s, dt=0.01 hrs
Max. Velocity= 4.20 fps, Min. Trave!l Time= 2.2 min
Avg. Velocity = 1.52 fps, Avg. Travel Time= 6.0 min

Peak Storage= 703 cf @ 11.86 hrs
Average Depth at Peak Storaga= 0.61'
Bank-Full Depth=2.00", Capacity at Bank-Full= 130.22 cis

0.00"' x 2.00° deep channel, n=0.022

Side Slope Z-value= 4.0 3.0/ Top Width= 14.00'
Length=544.5' Slope= 0.0200""

Inlet Invert= 921.24', Qutlet Invert= 910.35'
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Summary for Reach DC-D1: (new Reach)

inflow Area = 3.213ac, 0.00% Impervious, Inflow Depth> 2.76" for 25-yr event
Inflow = 1270¢cls @ 12.05 hrs, Volume= 0.740 af
Outflow = 1270 cis @ 12.05 hrs, Volume= 0.740 af, Atten=0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.75 fps, Min. Travel Time= 0.2 min :
Avg. Velocity = 2.11 fps, Avg. Travel Time= 0.7 min

Peak Storage= 145 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 419.86 cfs

4.00' x 2.00' deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Slope Z-value=3.0"/ Top Width= 16.00'

Lengih=88.3 Slope= 0.2501 7

Inlet Invert= 876.65', Outlet Invert= 954.57'

Reach DC-D1: (new Reach)
Hydragraph
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Summary for Reach DC-D2: (new Reach)

inilow Area = 4.825ac, 0.00% Impervious, Inflow Depth> 2.76" for 25-yr event
Inflow = 18.20cfs @ 12.00 hrs, Volumes= 1.112 af
Outflow = 18.20cfs @ 12.00 hrs, Volume= 1.112 al, Atten=0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.68 fps, Min, Travel Time= 0.2 min
Avg. Velocity = 2.42 fps, Avg. Travel Time= 0.6 min

Peak Storage= 185 ¢f @ 12.00 hrs
Average Depth at Peak Storage= 0.40"
Bank-Full Depth= 2.00', Capacity at Bank-Full= 420.05 cfs

4.00' x 2.00' deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Slope Z-vaiue= 3.0 Top Width= 16.00"

Length=88.3" Slope= 0.2503 7

inlet Invert= 854.57', Qutlet inveri= 932.47'

Reach DC-D2: (new Reach)
Hydrograph

infiow
Outliow
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Time {hours)
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Summary for Reach DC-D3: (new Reach)

Inflow Area = 6.525 ac, 0.00% Impervious, Inflow Depth> 2.77* for 25-yr event
Inflow a 26.24cfs @ 11.98 hrs, Volume= 1.504 af
Qutflow = 26.24cfs @ 11.98 hrs, Volume= 1.503 af, Atten= 0%, Lag=0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.90 ips, Min. Travel Time= 0.1 min
Avg. Velocity = 2.72 Ips, Avg. Travel Time= 0.5 min

Peak Storage= 223 cf @ 11.98 hrs
Average Depih at Peak Storage= 0.49'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 430.60 cfs

4.00' x 2.00" deep channel, n= 0,040

Side Slope Z-value=3.07 Top Width= 16.00’
Length= 84.1' Slope= 0.2630 7

Intet Invert= 932.47', Ouilet Invert= 810.35°

Reach DC-D3: (new Reach)
Hydrograph
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Summary for Reach IPC-D1: (new Reach}

Inflow Area =
Inffow =
Qutflow =

2.500 ac, 0.00% Impervious, Inflow Depth> 277" for 25-yr event
13.36cls @ 11.95 hrs, Volume= 0.578 af
11.69cls @ 11.98 hrs, Volume= 0.574 af, Atten=12%, Lag= 2.0 min

Routing by Dyn-Stor-Ind methed, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.60 fps, Min. Travel Time= 4.0 min
Avg. Velocity = 0.91 fps, Avg. Travel Time= 15.8 min

Peak Storage= 2,803 ¢f @ 11.98 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth=2,00', Capacity at Bank-Full= 108.33 cfs

4.00" x 2.00' deep channel, n=0.022

Side Slope Z-value=2.0"7 Top Width= 12.00'
Length= 863.4' Slope=0.0076 '/

Inlet Invert= 916.89", Outlet Invert= 910.35'

R
R b
'
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Summary for Pond D: (new Pond)

Inflow Area = 12.136 ac, 0.00% Impervious, Inflow Depth> 2.78" for 25-yr event

Inflow = 52.70cis @ 11.98 brs, Volume= 2.796 af :
Cutflow = 3.64cls @ 12.88 hrs, Volume= 2.296 af, Atten=93%, Lag=54.3 min
Primary = 3.64cls @ 1288 hrs, Volume= 2.296 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Starting Elev=804.00" Surf.Area= 42,821 sf Storage= 142,855 cf
Peak Elev= 805.43' @ 12.88 hrs Surf.Area= 48,175t Storage= 207,679 ¢! (64,824 cf above start)

Plug-Flow detention time= (not calculated: inifial storage excedes outflaw)
Center-cf-Mass det. time= 169.3 min ( 993.4 - 824.0)

Velume Invert  Avail.Siorage Storage Description

# 900.00' 344,653 ¢f  Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surt.Area Inc.Store Cum.Store
{feet) {sq-ft) {cubic-fest) {cubic-feet)
900.00 28,862 0 0
901.00 32,187 30,525 30,525
902.00 35,631 33,908 64,434
903.00 39,195 37,413 101,847
904.00 42821 41,008 142,855
$05.00 46,548 44,685 187,539
906.00 50,374 48,461 236,000
807.00 54,301 52,338 288,338
908.00 58,328 56,315 344,653

Device Routing

invert Qutlet Devices

#1  Primary 904.00' 12.0" Round Culvert
L= 813" RCP, square edge headwall, Ke=0.500
Inlet/ Qutlet Invert= 804.00°/ 901.00" S=0.0369 " Cc=0.900
n=0.012 Concrete pips, finished

#2  Primary 806.10° 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Coel. (English) 2.34 2.50 2.70 2.68 2,68 2.66 2.65 2.65 2.65 2.65

Primary OulFlow Max=3.84 cfs @ 12.88 hrs HW=905.43' (Free Discharge)
1=Culvert (Inlet Controls 3.64 cfs @ 4.63 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond D: (new Pond)

Hydregraph
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Summary for Pond DC-D4: (new Reach)

Inflow Area = 10.096 ac, 0.00% Impervious, Inflow Depth> 2.76" for 25-yr event

Inflow = 43.22cis @ 11.98 hrs, Volumes= 2.325 af
Outflow = 43.22cfs @ 11.98 hrs, Volume= 2.325 af, Atten= 0%, Lag= 0.0 min
Primary = 43.22¢cls@ 11.98 hrs, Volume= 2.325 af

Routing by Dyn-Stor-Ind mathod, Time Spans= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=909.89'@ 11.98 hrs

Flocd Eleve 910.35'
Device Routing Invert Qullet Devices
#1  Primary 906.85° 24.0” Round Culvert X2.00 L=83.3' Ke=0.500

Intet/ Qutlet Invert= 906.85' / 906.00' S=0.0102% Cc=0.800
n=0.012 Concrete pipe, finished

Primary QutFlow Max=43.16 cfs @ 11.98 hrs HW=909.89' TW=904.81' (Dynamic Tailwater)
1=Culvert {Inlet Controls 43.16 cfs @ 6.87 fps)

Pond DC-D4: {new Reach)
Hydrograph

Inllow

.Rbund Culvert x2.00
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runofi by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method
Subcatchment D1: (new Subcat) Runoff Area=0.600 ac  0.00% Impenvious Runofi Depthe4.00"
Flow Lengih=188' Tc=9.9 min CN=79 Runofi=3.67 cfs 0.200 af
Subcatchment D2: (new Subcat) Runoff Area=2.613 ac 0.00% Impervious Runolf Depth>4.00"
Flow Length=232' Tca=11.7 min CN=79 Runoif=15.03 cfs 0.871 af

Subcatchment D3: (new Subcat) Runoff Area=0.514 ac 0.00% Impervicus Runolf Depth>4.01"
Flow Lengtn=88" Slope=0.2500"7 Tc=3.4 min CN=79 Runoff=3.94 cis 0.172af

Subcatchment D4: (new Subcat) Runoff Area=1.088 ac  0.00% Impervicus Runoff Depths4.01"
Fiow Length=88" Slope=0.2500"7 Tec=3.4 min CN=79 Runoif=8.42 ¢fs 0.367 af

Subcatchment DS: (new Subcat) Runolf Area=0.602 ac 0.00% Impervious Runoff Deptho4.01"
Flow Lenglh=88" Slope=0.2500"7 Tc=3.4 min CN=79 Runoff=4.62 cfs 0.201 af

Subcatchment D6: {new Subicat) Runolf Area=1.098 ac 0.00% Impervious Runatf Depthe4.01”
Flaw Lenglh=88' Slope=0.2500"" Tc=3.4 min CN=79 Runoff=8.42 cis 0.367 al

Subcatchment D7: (new Subcat) Runaff Area=2.500 ac 0.00% Impervious Runoff Deplh>4.01"
Flow Length=89" Slope=0.2500'/ Tc=3.7 min CN=79 Runcf{=18.98 cfs 0.835 af

Subcatchment D8: (new Subcat) Runoff Area=1.071 ac  0.00% Impervious Runolf Depih>4.01"
Flow Lengih=88' Slope=0.2500"7 Tc=3.4 min CN=73 Runoif=8.21 cls 0.358 af

Subcatchment EX-D: Existing Dralnage Area Runoff Area=2.040 ac 0.00% Impervious Runoff Depth>4.00"

Flow Langlb=100' Slope=0.0460"/ Tec=7.4 min CN=79 Runoff=13.61 cls 0.681 af
Reach DB-D1: {(new Reach) Avg. Flow Depth=0.52 Max Vel=3.82 fps Inflow=3.67 cls 0.200 af
n=0022 L=2225' §=0.0202'/ Capacity=130.80cfs Oulflow=3.64 cis 0,200 a!
Reach DB-D2: (new Reach) Avg. Flow Depth=0.88" Max Vel=5.391ps Inflow=15.03 cfs 0.871 af
n=0.022 L=542.5' 5=0.02007 Capacity=130.16 ¢fs Outtlow=14.74 ¢is 0.870 af
Reach DB-D3: (new Reach) Avg. Flow Depth=0.53' Max Vel=3.86 fps Inflow=3.94 cfs 0.172al
n=0,022 L=285.3 S5=0.0202% Capacity=130.72¢ls Outtlow=3.84 cis 0.172 af
Reach DB-D4: (new Reach) Avg. Flow Depth=0.70' Max Vel=4.63 fps Inflow=8.42 cfs 0.367 af
n=0.022 L=542.5' $=0.0200 Capacily=130.10¢ls Oulfiow=7.99 cfs 0.366 al
Reach DB-DS: (new Reach) Avg. Flow Depth=0.57 Max Vel=3.94 fps Inflow=4.62 cfs 0201 af
n=0.022 L=3104' $=0.0191"7 Capacily=127.27 cfs Outflow=4.49 cfs 0.201 af
Reach DB-D&: (new Reach} Avg. Flow Depih<0.70' Max Vel=4.63 Ips Inflow=8.42 cfs 0.367 af
n=0.022 L=542.5' §=0.0200'7 Capacily=130,22 cfs Outilow=7.99 cis 0.366 af
Reach DB-D8: (new Reach) Avg, Flow Depth=0.70" Max Vel=4.60 ps Inflow=8.21 cis 0.358 af
n=0.022 L=544.5' 5=0,0200" Capacity=130.22¢ls Outtlow=7.78 cis 0.357 af
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Avg. Flow Depihe0.40' Max Vel=8.70 fps Inflow=18.26 cfs 1.070 af
n=0.040 L=88.3 S$-0.2501' Capacity=419.86cfs Outliow=18,26cts 1.070 af

Reach DC-D1: (new Reach)

Reach DC-D2: (new Reach) Avg. Flow Depth=0.43' Max Vel=8.731ps Inflow=26.25 cfs 1.607 af

n=0,040 L=88.3 $«0.2503% Capacily=420.05cfs Outllow=26.25cls 1.607 af
Reach DC-D3: (new Reach) Avp. Flow Depth=0.59' Max Vel=11.051ps Inflow=37.85 cis 2.174 al
n=0.040 L=84.1" S=0.2630'" Capacily=430.80 cis Oufflow=37.85cls 2,174 al
Reach IPC-D1: (new Reach) Avg. Flow Depih=0.76" Max Vel=4.03 fps Inflow=18.98 cfs 0.835 af
n=0.022 L=863.4' $=0.0076'7 Capacity=108.33 cfs Outflow=16.97 cfs 0.831 af

Pond D: (new Pond) Peak Elev=806.09' Siorage=240,468 ¢f Inflow=75.90 cis 4.043 af
Outllow=4.77 cts 3.389 at

Peak Elev=912.11" Inflow=62.43 cfs 3.362 af
24.0° Round Culvert X 2.00 n=0.012 L=83.3' $=0.0102"/ Oulflow=62.43 cfs 3.362 al

Pond DC-D4: {new Reach)

Total Runoff Area = 12.136 ac Runoff Volume = 4,051 af Average Runoff Depth = 4,01
100.00% Pervious = 12.136 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment D1: (new Subcat)

Runoff = 3.67cfs @ 12.01 hrs, Volume= 0.200 af, Depth> 4.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Hl 24-hr 100-yr Rainfall=6.37"

Area(ac) CN__ Description
0.600 79 50-75% Grass cover, Fair, HSG C

0.600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min} {feet) (f/fty (fi/sec) (cls)

8.3 77 0.0200 0.15 Sheet Flow,

Grass: Short n=0.150 P2=291"
1.2 23 0.2500 0.33 Sheet Flow,

Grass: Short n=0.150 P22 291"

0.4 88 0.2500 3.50 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

9.9 188 Total

Subcatchment D1: (new Subcat)
Hydwgraph
Tvpeil24*hr100-vn Y IR A A B R
| | Bainfali=6l37") . L. ifEl DL
*I'| Runoff Areak0i6d0ac Jf | i i i i
_ RunoffVolume=0200af .
£ {.|-Runoff Depth>4.007 - ... |1 b Lo
! *|| Flow Length=188' | | g:é EEEEEEE
|| Tes9.8mip | ¢ oy i
A ONSTg bbb
D SIS SN0 G S e e 10 11 52 13 14 15 16 17 18 18 20 21 22 23 24

L]

071-644 SWMPONDD, E, G Type ll 24-hr 100-yr Rainfali=6.37"
Prepared by Civil & Environmental Consuitanis, inc. Frinted 3/26/2010
HydreCAD® 9.10_s/n 05876 © 2009 HydroCAD Software Solutions LLC _Page 55

Summary for Subcatchment D2: (new Subcat)
Runoff = 15.03¢cfs @ 12.03 hrs, Volumes 0.871 af, Depth> 4.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type il 24-hr 100-yr Rainfall=6.37"

Areafac) CN Descriplion
2613 79 50-75% Grass cover, Fair, HSG C

2613 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) {feet)  (ft/ft}) (tVsec) (cfs)

10.3 100 0.0200 0.16 Sheet Flow,
Grass: Short n=0.150 P2=2.91"
1.0 58 0.0200 0.98 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.01ps
0.4 74 0.2500 3.50 - Shallow Concentrated Flow,

Short Grass Pasture Kv:= 7.0 fps

11.7 232 Total

Subcatchment D2: (new Subcat)
Hyquraph
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Summary for Subcatchment D3: (new Subcat)
Runoff = 3.94cis @ 11.94 hrs, Volumes 0.172 af, Depth> 4.01°

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 tvs
Type Il 24-hr 100-yr Rainfall=6.37"

Area (ac) CN Description
0.514 79 50-75% Grass cover, Fair, HSG C
0.514 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet)  (f/ft) (ft/sec) (cis)
3.4 88 0.2500 0.43 Sheet Fiow,
Grass: Short n=0.150 P2=291"

Subcatchment D3: (new Subcat)
Hydrograph
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Summary for Subcatchment D4: (new Subcat)
Runoff = 842cls @ 11.94 hrs, Volume= 0.367 af, Depth> 4.01°

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, di= 0.01 hrs
Type i 24-hr 100-yr Rainfall=6.37"

Area(ac) CN Description
1.088 79 _50-75% Grass cover, Fair, HSG C
1.088 100.00% Pervious Area

Tc Length Slope Velocity Capacity Descriplion
min feet ft/it)  (fi/sec {cfs)
3.4 88 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=2.91"

Subcatchment D4: (new Subcat)

Hydrogmph
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Summary for Subcatchment D5: (new Subcat) Summary for Subcatchment D6: (new Subcat)
Runoff = 4.62cis @ 11.94 hrs, Volume= 0.201 af, Depth> 4.01” Runaff = 842cls @ 11.94 hrs, Volume= 0.367 af, Depth> 4.01"
Runaoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type [l 24-hr 100-yr Rainfali=6.37" Type Il 24-hr 100-yr Rainfali=6.37"
Area{ac) CN Description Area{ac) CN _Description
0.602 79 50-75% Grass cover, Fair, HSG C 1.098 79 50-75% Grass cover, Fair, HSG C
0.602 100.00% Pervious Area 1.088 100.00% Pervious Area
Tc Lengih Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
{min) {feet)  (fvft} (f/sec) {cis) (min) (feat) _ (fifft) ({f¥/sec) (cfs)
3.4 88 0.2500 0.43 Sheet Flow, 3.4 88 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=2.91" Grass: Short = 0.150 P2=2.91°
Subcatchment D5: (new Subcat) Subcatchment D6: (new Subcat)
Hydrograph Hydrograph
(FrT= P T T g R 0 O O T N O R0 1 o [
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Summary for Subcatchment D7: (new Subcat)

Runoff = 18.88cfs @ 11.94 hrs, Volume= 0.835 af, Depth> 4.01°

Runoff by 8CS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type |l 24-hr 100-yr Rainfall=6.37"

Area(ac) CN__ Description

2500 79 50-75% Grass cover, Fair, HSG C

2.500 100.00% Pervious Area

T¢ Length Slope Velocity Capacity Description
(min) _ (feef]  (ftft) (ft'sec) (cis)

37 99 0.2500 0.44 Sheet Flow,

Grass: Short n=0.150 P2=281"

Subeatchment D7: (new Subcat)
Hydrograph )

'hr“loo-_yr—

: :-:E,_Bumtf.\{ojume:'_owséf‘
-7 Runpff Depths4:01"-

i ~:~ -i-F Fiow- Lengih—-gg'
e §Ioge__0 2500 'J'

Row {cis)

1.2 3 4 5 6 7 @ 9 {0 11 52 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours}
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Summary for Subcatchment D8: (new Subcat)

Runoff = 821cfs @ 11.94 hrs, Volume= 0.358 af, Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type li 24-hr 100-yr Rainfall=6.37"

Area (ac) CON Description

Page 61

1.071 78 50-75% Grass cover, Fair, HSG C

1.071 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) _ (ft/ft) (ft/sec) {cfs)

34 88 0.2500 0.43 Sheet Flow,

Grass: Short n=0.150 P2=2.891"

Subcatchment D8: (new Subcat)
Hydrograph
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: Type ll 24-hr 100-yr

{8 -1 -Rainfali=6.37 -
g --J,-J-Runaﬂ‘ Atea...1 071 .ac_-

: Runoff Volume—o 358 af

' RUnoff Depth>4 01." I

Flow {cfa)
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Suminary for Subcatchment EX-D; Existing Drainage Area

Runotf = 13.61cfs @ 11.99 hrs, Volume= 0.681 af, Depth> 4.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.01 hrs
Type |l 24-hr 100-yr Rainfall=6.37"

Areafac} CN Description
2.040 79 _ 50-75% Grass cover, Fair, HSG C

2.040 100.00% Pervious Area

Tc Length Siope Velocity Capacity Description
(min}) (feety  {iit) ({Vsec) {cfs)
7.4 100 0.0460 0.23 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=291"

Subcatchment EX-D: Existing Drainage Area
Hydrograph

T RURGH! Depth34:00""
T..;-!ow Length-—j 00°
s4em Slope..O 0450

o i Runoff VOIUme-O 681 ~af

Row (cia)

S FN e s w e

12-‘]45i7B9|°l|1253I41515171i192D2!22232‘
Time (hows)
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Summary for Reach DB-D1: (new Reach)

Inflow Area = 0.600 ac, 0.00% Impervious, inflow Depth > 4.00" for 100-yr event
Inflow = 367cfs@ 12.01 hrs, Volume= 0.200 af
Cutflow = 364cls @ 12,03 hrs, Volume= 0.200 af, Atten= 1%, Lag= 0.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.82 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.41 fps, Avg. Travel Time= 2.6 min

Peak Storage= 212 cf @ 12.03 hrs
Average Deplh at Peak Storage= 0.52'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 130.80 cfs

0.00" x 2.00' deep channel, n=0.022 Earth, clean & straight
Side Slope Z-value= 3.0 4.07 Top Width= 14.00'

Length= 2225 Slope=10.0202"7

Inlet Inveri= 981.14', Qutlet Invert= 976.65'

Reach DB-D1: (new Reach)
Hydrograph

Row {cts)

10 91 12 13 14 15 16 17 18 19 20 2§ 22 23 24
Time (hours}
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Summary for Reach DB-D2: (new Reach)
Inflow Area = 2613 ac, 0.00% Impervious, Inflow Depth> 4.00" for 100-yr event
Inflow = 15.03 c¢fs @ 12.03 hrs, Volume= 0.871 af
Outflow = 14.74cis @ 12.05 hrs, Volume= 0.870 af, Atten= 2%, Lag=1.2min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.39 fps, Min. Trave! Time= 1.7 min
Avg. Velocity = 2.02 fps, Avg. Travel Time= 4.5 min

Peak Storage= 1,483 ¢f @ 12.05 hrs
Average Depih at Peak Storage= 0.88'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 130.16 cfs

0.00' x 2.00' deep channel, n= 0.022

Side Slope Z-value= 4.0 3.0 Top Width= 14.00'
Length=542.5" Slope= 0.0200 7

tnlet Invert= 987.49', Outlet Inveri= 876.65'

Page 64

Reach DB-D2: {(new Reach)
Hydrograph

SRR
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Flow (cls)
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Time (hours)
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Summary for Reach DB-D3: (new Reach)

Inflow Area = 0.514ac, 0.00% Impervious, Inflow Depth> 4.01* for 100-yr event
Inflow = 394cis@ 11.94 hrs, Volume= 0.172 af
Qutflow = 384cls @ 11.95hrs, Volume= 0.172 af, Atten= 3%, Lag=0.8 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hes, di= 0.01 hrs
Max. Velocity= 3.86 fps, Min. Travel Time= 1.2 min
Avg. Velocity = 1.36 fps, Avg. Travel Time= 3.5 min

Peak Storage= 283 of @ 11.95 hrs
Average Depih at Peak Storage= 0.53"
Bank-Full Depth= 2.00', Capacity at Bank-Full= 130.72 cfs

0.00" x 2.00° deep channel, n=0.022

Side Slope Z-value= 3.0 4.0 Top Width= 14.00'
Length= 285.3' Slope= 0.0202

Inlet Invert= 860.32', Quilet Invert= 954,57

Reach DB-D3: (new Reach)
Hydrograph
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Summary for Reach DB-D4: (new Reach)

laflow Area = 1.098 ac, 0.00% Impsrvious, Inflow Depth> 4.01" for 100-yr event
Inflow = 8.42cis@ 11.94 hrs, Volume= 0.367 af
Cutflow = 7.89cfs @ 11.96 hrs, Volume= 0.366 af, Atten=5%, Lag= 1.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
-Max. Velocity= 4.63 fps, Min. Travel Time= 2.0 min
Avg. Velacity = 1.63 fps, Avg. Travel Time= 5.5 min

Peak Storage= 937 cf @ 11.96 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 2,00', Capacity at Bank-Full= 130.10 cfs

0.00' x 2.00' deep channel, n=0.022

Side Siope Z-value= 4.0 3.0 Top Width= 14.00'
Length= 542.5" Slope= 0.0200 7

Inlet Invert= 965.40", Outlet Invert= 954.57'

071-644 SWM POND D, E, G Type Il 24-hr 100-yr Rainfall=6.37"
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Summary for Reach DB-D5: (new Reach)

Inflow Area = 0.802ac, 0.00% Impervious, Inflow Depth > 4 01" for 100-yr event
Inflow = 462cfs@ 11.94hrs, Volume= 201 af
OCutflow = 449cfs @ 11.96 hrs, Volume= 0.201 af Atten= 3%, Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.94 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 1.38 fps, Avg. Travel Time= 3.7 min

Peak Storage= 354 ¢f @ 11.96 hrs
Average Depth at Peak Storage= 0.57'
Bank-Full Depth= 2.00', Capacity at Bank-Fuil= 127.27 ¢fs

0.00' x 2.00' deep channel, n=0.022

Side Slope Z-value=3.0 4.07 Top Width= 14.00"
Length=310.4" Slope=0.0191"

Inlet invert= 938.40", Qutlet Invert= 83247

Reach DB-D4: {(new Reach)
Hyd mgnph

Infiow

(=]-1

AVg FIOW Depth:_oJ?ol,.
' 1--1 Max \lel_4 63 fps -

S

Fow (cis)
b

il

7 8 9 10 11 12 13 14 5 16 17 18 19 20 21 22 20 24
Tima {howrs}

Reach DB-D5: (new Reach)
Hydregraph
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Summary for Reach DB-D6: {new Reach)

Infllow Area = 1.088 ac, 0.00% Impervious, Intlow Depth > 4.01" for 100-yr event
Inflow = 8.42¢cfs @ 11.94 hrs, Volume= 0.367 af
Qutflow = 7.99cls @ 11.96 hrs, Volume= 0.366 af, Atten= 5%, Lag=1.2min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 firs, dt= 0.01 hrs
Max. Velocity= 4.63 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 1.63 fps, Avg. Travel Time= 5.5 min

Peak Storage= 936 ¢f @ 11.96 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 2.00°, Capacity at Bank-Full= 130.22 cfs

0.00' x 2.00" deep channel, n=0.022

Side Slope Z-value= 4.0 3.0/ Top Width= 14.00'
Length= 542.5' Slope= 0.02007

Injet Invert= 943.32', Outlet Invert= 932.47"

Reach DB-Dé6: (new Reach)
Hydrograph

% bt it Avg iFlow-Depth=0.70"-
b - M Veled. 68 fps -
i n=D.022.

Flow (cis)
wn

071-644 SWMPONDD,E, G Type !l 24-hr 100-yr Rainfail=6.37"
Prepared by Civil & Environmental Consuitants, Inc. Printed 3/26/2010
HydraCAD®9.10 s/n 05876 ® 2009 HydroCAD Sofiware Solutions LLC Paas 69

Summary for Reach DB-DS: (new Reach)

Inflow Area = 1.071 ac, 0.00% Impervious, Inflow Depth> 4 01" for 100-yr event
Inflow = 821cls@ 11.94 hrs, Volume= .358 af
Outilow = 7.78cfs @ 11.96 hrs, Volume= 0.357 af, Atten= 5%, Lag= 1.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.60 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 1.62 fps, Avg. Travel Times= 5.6 min

Peak Storage=921cf @ 11.96 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 130.22 cfs

0.00" x 2.00" deep channel, n=0.022

Side Slope Z-value= 4.0 3.0/ Top Width= 14.00'
Length= 544.5' Slope= 0.0200 7

Inlet Invert= 921.24°, Qutlet Inverts §10.35'

Reach DB-D8: (new Reach)
Hydrograph

T T T T T
g U U QU X
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Summary for Reach DC-D1: (new Reach)

Inflow Area = 3.213ac, 0.00% Impervious, Inflow Depth> 4.00" for 100-yr avent
Inflow = 18.26cfs @ 12.05 hrs, Volume= 1.070 af
Outflow = 18.26cis @ 12.05 hrs, Volume= 1.070 af, Atten=0%, Lag= 0.1 min

Rouling by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.70 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.31 fps, Avg. Travel Time= 0.6 min

Peak Storage= 185 ¢f @ 12.05 hrs
Average Depth at Peak Storage= 0.40"
Bank-Full Depth= 2.00", Capacity at Bank-Full= 419.86 cfs

4.00' x 2.00' deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 3.0/ Top Width= 16.00'

Length=88.3' Slope=0.2501 "

Inlet Invert= 976.65", Oullet Invert= 954.57'
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Summary for Reach DC-D2: (new Reach)

inflow Area = 4.825ac, 0.00% lmpervious, inflow Depth> 4.00" for 100-yr event
inflow = 26.25¢cls @ 11.99 hrs, Volume= 1.607 af
Outflow = 26.25¢cis @ 12.00 hrs, Volume= 1.607 af, Atten=0%, Lag= 0.1 min

Roauting by Dyn-Stor-lnd method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.73 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.65 fps, Avg. Trave! Time= 0.6 min

Peak Slorage= 238 ¢f @ 12.00 hrs
Average Depth at Peak Storage= 0.49
Bank-Full Depth= 2.00', Capacity at Bank-Full= 420.05 cfs

4.00' x 2.00' deep channel, n=10.040 Earth, cobble bottom, ciean sides
Side Slope Z-value=3.0"7 Top Width= 16.00

Length= 88.3' Slope= 0.2503 '/

Inlet Invert= 954.57", QOutlet Inveri= 832.47°

Reach DC-D1: (new Reach)
Hydrograph
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Sumimary for Reach DC-D3: (new Reach)

Inflow Area = 6.525ac, 0.00% fmpervious, Inflow Depth > 4.00" for 100-yr svent
Inflow = 37.85cfs @ 11.98 hrs, Volume= 2174 af
Outflow = 3785cts @ 11.98 hrs, Volume= 2.174 af, Atten= 0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 11.05 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.99 fps, Avg. Travel Time= 0.5 min

Peak Storage= 288 cf @ 11.88 frs
Average Depth at Peak Storage= 0.59'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 430.60 cis

4.00' x 2.00" deep channel, n=0.040

Side Siops Z-value=3.0"" Top Width= 16.00'
Length= 84.1' Slope= 0.2630 7

Inlet Invert= 932.47', Qutlet Invert= 310.35°

Reach DC-D3: (new Reach)
Hydrograph

Inflow
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Summary for Reach IPC-D1: {new Reach)

Inflow Area = 2500 ac, 0.00% Impervious, Inflow Depth> 4.01" for 100-yr event
Inflow = 1888 ¢cis @ 11.94 hrs, Volume= 0.835 af
Oufflow = 16.97 cls @ 11.97 hrs, Volume= 0.831 af, Aften= 11%, Lag= 1.8 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hys, dt= 0.01 hrs
Max, Velocity= 4.03 fps, Min. Trave! Time= 3.6 min
Avg. Velodity = 1.01 fps, Avg. Travel Time= 14.3 min

Peak Storage= 3,633 ¢f @ 11.97 hrs
Average Depth at Peak Storage= 0.76
Bank-Full Depth= 2.00', Capacity at Bank-Full= 108.33 cfs

4.00" x 2.00' desp channel, n= 0,022

Side Slope Z-value= 207 Top Width= 12.00"
Length= 863.4' Slope=0.0076 /'

Inlet Invert= 916.89', Qutiet Invert= 910.35'

Reach IPC-D1: (new Reach)
Hydrograph

o R e g
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Summary for Pond D: (new Pond)

Inflow Area = 12.136 ac, 0.00% Impervious, inflow Depth> 4.00" for 100-yr event
Inflow = 7590 cis @ 11.98 hws, Volume= 4.043 af .
Qutflow = 4.77cfs @ 12.95 hrs, Volume= 3.389 af, Atten= 94%, Lag= 58.2 min
Primary = 4.77cis @ 1295 hrs, Volume= 3.389 af

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, di= 0.0t hrs
Starting Elev= 804.00' Surf.Area=42,821sf Storage= 142,855 cf
Peak Elev=906.09' @ 1295 hrs Surf.Area= 50,721 st Storage= 240,468 cf (97,614 cf above start)

Plug-Flow detention time= 870.7 min calculated for 0.109 af (3% of inflow)
Center-of-Mass det. time= 194.0 min ( 1,007.3 - 813.3)

Volume Invert  Avail.Storage _Storage Description

# 900.00 344,653 cf  Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum,Store
(feet} (sq-ft) {cubic-feet) {cublc-fest)
900.00 28,862 0 0
901.00 32,187 30,525 30,525
902.00 35,631 33,908 64,434
903.00 39,185 37,413 101,847
904.00 42,821 41,008 142,855
805.00 48,548 44,685 187,539
906.00 50,374 48,461 236,000
907.00 54,301 52,338 288,338
908.00 58,329 56,315 344,653

Device Rouling Invert Qullet Devices
#1  Primary 904.00° 12.0" Round Culvert

L= 813" RCP, square edge headwall, Ke= 0.500
Inlet/ Qutlet Invert= 904.00' / 901.00' S=0.0369 7 Cc=0.900
n=0.012 Concrete pips, finished

#2  Primary 906.10' 10.0’long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65 2.65

Primary QutFlow Max=4.77 cfs @ 12.95 hrs HW=906.03' (Free Discharge)
1=Cuivert (Inlet Conlrols 4.77 cfs @ 6.07 fps)
-2=Broad-Crested Rectanguiar Weir { Controls 0.00 cfs)
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Pond D: (new Pond)

Hydrograph
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Summary for Pond DC-D4: {new Reach)

inflow Area = 10.096 ac, 0.00% Impervious, Inflow Depth> 4.00" for 100-yr event

Inflow = 6243 cls @ 11.97 hrs, Volume= 3.362af
Outliow = 6243 ¢fs @ 11.97 hrs, Volume= 3.362 af, Atten=0%, Lag= 0.0 min
Primary = 62.43¢fs @ 11.97 hrs, Volume= 3.362 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=81211"@ 11.97 hrs

Flood Elev= 910.35"
Device Routing Invert Qutlet Devices
#1 Primary $06.85' 24.0" Round Culvert X2.00 L=83.3' Ke=0.500

Inlet / Qutlet Invert= 906.85'/ 906.00' S=0.0102" Cc=0.900
n=0.012 Concrete pipe, finished

Primary QuiFlow Max=62.32 cfs @ 11.97 hrs HW=912.09' TW=0805.24' (Dynamic Tailwater)
1=Culvert (Inlet Controis 62.32 cfs @ 9.92 fps)

Pond DC-D4: (new Reach)
Hydrograph
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Civil & Environmental Consultants, Inc.

OAC 3745-30-05 (C)(6)(l) — Sediment Pond E Design PROJECT NO. d71 -644
sussect | Calculations

Dayton Power and Light — Carter Hollow Landfill

proJecT | Sprigg Township, Adams County, Ohio ' PAGE OF

mane sy | 11 GATE 03/04/10 CHESIR0 JMP | oue | 03/0510

OBJECTIVE:

To design the proposed Sedimentation Pond E, which provides stormwater management and
sedimentation control, by satisfying the following regulations for residual waste landfills:

OAC 3745-30-07(C)(4)(d)

(d) Any sedimentation ponds shall be designed and constructed in accordance with the
following:

(i) Minimum storage volume shall be provided based on either the calculated runoff
volume from a ten-year/twenty-four-hour storm event, or 0.125 acre-feet per year,
for each acre of disturbed area within the upsiream drainage area, multiplied by
the scheduled frequency of pond clean-out (in years), whichever is greater.

(ii) The principal spillway shall safely discharge the flow from a ten-year/twenty-four-
hour storm event. The inlet elevation of the emergency spillway shall be
designed to provide flood storage, with no flow entering the emergency spillway,
for a twenty-five-year/twenty-four-hour storm event, with allowance provided for
the flow passed by the principal spillway during the event.

(iii) The combination of principal and emergency spillways shall safely discharge the
flow from a one-hundred-year/twenty-four-hour storm event. The embankment
design shall provide for no less than one foot net freeboard when flow is at the
design depth, after allowance for embankment settlement.

(iv)The sedimentation pond shall be constructed using a recompacted soil liner, a
flexible membrane liner, or a combination thereof, based on a design acceptable
fo the director.

The design is based upon accepted engineering design equations, methodologies and
assumptions. Where applicable, design references have been made. Calculations have been
performed using the software package, HydroCAD Version 9.10, Copyright 2009.
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METHOD:

Stormwater routings have been performed with a storage-elevation routing methodology. The
inflow hydrographs have been developed using the HydroCAD hydrograph method, which
utilizes components of TR-20 and TR-55, using the times of concentration (Tc) and watershed
parameters determined for each contributing watershed.

The rainfall values for this site are listed below. The NOAA Atlas 14(1), Point Precipitation
Frequency Estimates, provided the estimated rainfall depths and are presented in “OAC 3745-
30-05 (C)(6)(k) Permanent Surface Water Control Structures A Design Calculations”.

RAINFALL DATA
Frequency | Duration | Depth (in)
10 yr 24 hr 4.16
25 yr 24 hr 4.97
100 yr 24 hr 6.37

According to the TR-55 methods, times of concentration were estimated as the sum of sheet
flow, shallow concentrated flow and channel flow. Flow calculations utilized a CN number
representative of the post construction surface conditions. Maximum sheet flow length used
was 100 feet. Shallow concentrated flow times of concentration were estimated depending on
the condition of the flow path.

This site is located in an area of hydrologic soil group C. Based on the existing and proposed
site conditions the following runoff coefficients have been determined and will be utilized.

CN DATA
Description CN
Existing (Woods Grass Combination, Fair) 76
Landfill (50-75% Grass Cover, Fair) 79

The inflow hydrographs were developed using HydroCAD for each contributing watershed based
on the previously mentioned criteria and the delineated drainage areas. These areas can be
found in Figure E of (C)(6)(k) Surface Water Control Structures Design Calculations Drainage
Area E. The contributing drainage areas for this sedimentation pond, taken from the channel
designs, are summarized below:
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Drainage Watershed
Area (Acre)|Channel #| Cn# |Area (Acre)
E1 DB-E1 79 1.35
E2 DB-E2 79 0.24
E3 DB-E3 79 0.78
E4 DB-E4 79 1.75
ES DB-E5 79 0.75
E6 DB-E6 79 1.05
E7 DB-E7 79 0.67
E8 | DB-E8 79 1.21
E9 DB-E9 79 1.60
EX-E - 76 1.05
Total 10.45

Using the developed inflow hydrographs, all routings have been performed with the initial pool
elevation within the pond at the invert of the principal spillway. The required sedimentation
storage volume has been provided below the invert of the principal spillway. The inflow
hydrograph from the 10-year/24-hour storm event was then used to size the principal spillway.
The 25-year/24-hour storm event was then passed through the principal spillway in order to
determine the elevation at which the emergency spillway was to be placed. The 100-year/24-
hour storm event was then used to design the emergency spillway while providing a minimum of
one foot of freeboard from the top of the embankment.

CALCULATIONS:

SEDIMENT VOLUME SIZING

According to OAC 3745-30-07(C)(4)(d)(i), the sedimentation pond must have adequate
sediment storage volume for the larger of (1) the runoff from the 10-year/24-hour storm event or
(2) 0.125 acre-feet per acre of disturbed area multiplied by the cleaning frequency in years.

Volume Requirement for ten-year/twenty-four-hour storm:
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Utilizing the hydrographs from HydroCAD, the runoff from the 10-year/24-hour storm
event is 1.81 acre-feet or 78,800 cubic feet. (Backup not included)

Volume Requirement for 0.125 acre-feet per disturbed acre:

Per the mentioned regulation, the storage volume required for each Drainage Area is
calculated as follows:

V' = Disturbed Area[ 0.L25aore— fi

acre

)[1 cleaning per year]

The expected total disturbed drainage area is approximately 10.4 acres. Therefore,
0.125 acre-feet per disturbed acre requires a total sediment storage volume of 56,600
cubic-feet.

The rule calculations are very conservative in nature and neglect site-specific erosion
expectations; therefore, a calculation giving a more accurate representation of the expected
sediment during post-closure would be prudent. - The Revised Universal Soil Loss Equation
(RUSLE) was utilized to estimate the soil loss from the site during a capped condition. A
composite sediment volume will be determined utilizing an expected soil loss from existing
areas and an expected soil loss from the capped portion of the landfill. The RUSLE analyses
can be found in “OAC 3745-30-05 (C)(6)(j) - Soil Erosion” and “OAC 3745-30-05 (C)(6)(l) —
Temporary Sediment Pond A - Design Calculations” respectively.

Summarizing the results of the RUSLE calculation, the estimated soil erosion rate is
approximately 2.7 tons/acre/year in a closed condition and 200 tons/acre/year for the existing
areas. In order to be conservative, the 5.0 tons/acre/year allowable soil erosion from the
capped landfill will be used in order to calculate the required sediment storage volume. Based
on a 9.4 acre capped landfill drainage area, and assuming a unit weight of soil of approximately
100 pounds per cubic foot, the estimated required sediment storage volume based on site-
specific generated sediment is 900 cubic-feet. Likewise, from a 1.0 acre existing drainage area,
the estimated required sediment storage volume based on site-specific generated sediment is
4,000 cubic-feet. Utilizing these site-specific minimum storage requirements and the HydroCAD
elevation-storage table included with this calculation, the overall sediment storage volume is
achieved at an elevation of approximately 892.00, but due to the outlet controlling, the invert of
. the principal spillway has been set at 898.00.
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ltem Value
Required Storage to Invert of Principal 4,900 cubic-feet

Spillway
Actual Storage at Invert of Principal Spillway | 74,200 cubic-feet
(elevation 898.00), EXCEEDS REQUIRED

Based on the above calculations and the actual available sediment storage of the sedimentation
pond, it can be assumed that cleaning of Sedimentation Pond E will be required approximately
once every 5 years. However, cleaning of the sedimentation pond shall be performed when 50
percent of the volume below the principal spillway is occupied by sediment.

PRINCIPAL SPILLWAY DESIGN

According to OAC 3745-30-07(C)(4)(d)(ii), the principal spillway shall be designed to safely
discharge the flow from a 10-year/24-hour storm event without the use of mechanical means.
To fulfill this regulation, the principal spillway was placed at an elevation of 898.00 which
provides the required sediment storage volume. The spillway was then sized accordingly to
allow the 10-year/24-hour storm event to pass safely. The 25-year/24-hour storm event was
then routed through the designed principal spillway in order to determine the 25-year/24-hour
elevation. Therefore, if the principal spillway is capable of releasing the flow from the 25-
year/24-hour storm event, it is capable of safely handling the flow from the 10-year/24-hour
storm event.

The details of the principal spillway for Sedimentation Pond E are summarized as follows:
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ltem Value

Spillway Type RCP Pipe
Design Manning’s n -1 0.012

Culvert Quantity 1

Culvert Dimension 12 inch Diameter
Culvert Length 90.00 feet
Principal Spillway Invert 898.00 feet
Elevation

Maximum pool elevation 25- 900.46 feet

year 24-hour storm

Maximum pool volume for 25- | 48,700 cubic-feet
year 24-hour storm

According to OAC 3745-30-07(C)(4)(d)(ii), the routing, included with this calculation, shows that
the maximum pool glevation for the routed 25-year/24-hour storm event is below the invert
elevation of the emergency spillway, which has been set at 901.70. Thus, during the 25-
year/24-hour storm event, the emergency spillway provides flood storage with no flow entering
the emergency spillway while allowing flow through the principal spiliway.

EMERGENCY SPILLWAY DESIGN

According to OAC 3745-30-07(C)(4)(d)(iii), the emergency spillway has been designed such that
the combination of the principal spillway and emergency spillway will safely discharge the 100-
year/24-hour storm event. This design requirement has been evaluated by routing flow from the
100-year/24-hour storm through the pond using the previously designed principal spillway.

The emergency spillway shall be a broad-crested weir with a crest length of 10 feet, a width of 5
feet, and a weir height of 4.30 feet. The sideslopes of the emergency spillway shall be 4H:1V.
The invert of the emergency spillway has been set above the elevation of the 25-year/24-hour
storm event such that throughout the routing of the 100-year/24-hour storm, a minimum 1-ft of
freeboard is maintained to the perimeter elevation of the pond. The routing of the 100-yr/24
hour storm event produces a pool elevation of 901.52, which allows for a freeboard of 4.48 ft
below the embankment, which has an elevation of 906.00.
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The details of the emergency spillway for Sedimentation Pond E are included in the HydroCAD
output.

Item Value

Spillway Type Broad-Crested Weir
Weir Coefficient 2.65

Channel Lining Stone

Channel Dimension 10’L, 5'W, 4.30'H
Emergency Spillway Invert 901.70 feet
Elevation

Maximum pool elevation 100- | 901.52 feet
year 24-hour storm

Maximum pool volume for 74,000 cubic-feet
100-year 24-hour storm

Top of Embankment 906.00 feet
Freeboard above the 100-year | 4.48 feet
elevation

ANTI-SEEP COLLAR DESIGN

Anti-seep collars provide a means to reduce seepage along outlet pipes though the
embankments for any pipes that may be saturated. The number and size of anti-seep collars
shall be selected such that increase in seepage length (Ls), increases by a minimum 15% within
the normal saturation zone. The normal saturation zone is determined by the phreatic line
drawn at a 4H:1V slope. The principal spillway barrel pipe (18 inch) shall be placed at the
Normal Water Surface Elevation of 898.00. Due to the 10-year/24-hour pool elevation of
899.84, the phreatic surface is within the cross section of the pipe; therefore, the saturation
zone must be evaluated to determine how many anti-seep collars are required. The calculations
below are based on The Ohio Department of Transportation design guidelines‘.

S
Ls =Y(Z+4)[1 +[——(0.25 _S)]
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Where:

Ls = seepage length (ft)

Y = Depth of water in pond during the 10 yr/24-hour event (ft)

Z = Slope of upstream face of embankment (Z ft horizontal:1 vertical)
S = Slope of the Barrel Pipe (ft/ft)

0.0112
(0.25-0.0112)

Lszl.84(4+4)[1+( ]:15.41]":

Required Seepage Length Increase:
Als=Ls* 0.15=15.41*0.15 = 2.31 ft
Anti-Seep collars must be sized to provide a minimum of 3 feet of projection on all sides of the
outlet pipe and be sized in 1 foot increments. The outlet, pipe is a 12" pipe; therefore the Anti-
Seep collar shall be 7 feet by 7 feet.
Determine the total number of collars required:
P=W-D=7-1.0=6.0feet
Where:
P = Projection of Collar (ft)
W = Height or Width of Collar (ft)
D = Inside Diameter Outlet Pipe (ft)
Number of Collars required = ALs / P = 2.31/6.0 = 0.385
One 7 feet by'7 feet anti-seep collar will be provided.

OUTLET CHANNEL

The proposed principal spillway and emergency spillway will outlet to the proposed Outboard
Perimeter Channel which will convey the outflow from this pond downstream of the proposed
. landfill to the existing stream within Carter Hollow. (Please see "OAC 3745-30-05 (C)(6)(k)
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Permanent Surface Water Control Structures Outboard Perimeter Channel Design Calculations”
for additional information regarding the channel design)

CONCLUSIONS:

The proposed Sedimentation Pond E has been designed to meet the regulations as outlined in
OAC 3745-30-07(C)(4)(d) by utilizing a 12-inch RCP culvert pipe with an invert elevation of
898.00. This culvert has been designed to safely pass the flow from the 10-year/24-hour storm
event. The routing of the 25-year/24-hour storm event produces a water level elevation of
900.46, which is below the invert of the proposed emergency spillway. The flow from the 100-
yr/24-hr storm was routed through the proposed principal spillway and the emergency spillway,
which has an invert elevation of 901.70. The maximum pool elevation for the 100-year/24-hour
storm event is 901.52, which results in over one foot of freeboard in relation to the top of the
embankment which is set at 906.00.
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment E1: (new Subcat)

Runoll Area=1.354 ac 0.00% impesvious Runoff Depth>2.09"

Flow Length=195' Te=11.1min CN=79 Runoff=4.20 ¢fs 0.236 af

Subcatchment E2: (new Subcat)
Subcatchment E3: (new Subcat)
Flow Length=88'

Subeatchment E4: (new Subcat) ;
Flow Length=69"

Subcatchment ES: (new Subcat)
Flow Lengih=89'

Subcatchment E6: (new Subcat)
Flow Langth=87"

Subcatchment E7: (new Subcat)
Flow Length=89"

Subcatchment E8: (new Subcat)
Flow Length=87T

Subcatchment ES: {(new Subcat)
Flow Length=56"'

Subcatchment EX-E: Existing Drainage Area
Flow Length=100"

Runoff Area=0.239 ac 0.00% Impesvious Runoff Depths2.09"
Flow Length=98' Tc=7.9min CN=73 Runoff=0.83cfs 0.042al

Runoff Area=0.777 ac 0.00% Impervious Runolf Depth>2.09"
Slope=0.2500"/ Tc=3.4 min CN=78 Runoll=3.20cfs 0.135al

Runoff Area=1.751 ac 0.00% Impervious FRunoff Depth>2.09"
Slope=0.25007 Tc=2.8 min CN=73 Runoif=7.36 cfs 0.305 al

Runolf Area=0.754 ac 0.00% Impervious Runoff Depth>2.09"
Slope=0.2500'/ Tc=3.4 min CN=78 Runoff=3.10cfs 0.131 af

Runofl Area=1.051 ac 0.00% Impervious Runoff Depth>2.08"
Slope=0.25007 Tc=3.3 min CN=79 Runoif=4.34 cis 0.183 af

Runoff Area=0.667 ac 0.00% Impervious Runoff Depth>2.09"
Slope=0.2500 "/ Te=3.4 min CN=79 Runolf=2.74 cfs 0.116 al

RAunoff Area=1.203 ac 0.00% Impenvious Runcff Depth>2.09"
Siope=0.25007 Te=33min CN=79 Runolf=4.99 cfs 0.211 af

Runolf Area=1.595 ac  0.00% Impervious Runoff Depth>2.09"
Slope=0.2500 7 Te=2.4 min CN=79 Runof{=6.80 cis 0.278 af

Runolf Area=1.015ac 0,00% Impenvious Runatf Depli>2.09"
Slope=0.0460 1 Tc=7.4 min CN=78 Runofi=3.60 cfs 0.177 af

Reach DB-E1: (new Reach)
Reach DB-E2: (new Reach)
Reach DB-E3: ‘(new Reach)
Reach DB-E4: (new Reach)
Reach DB-E5: {new Reach)

Reach DB-E6: (new Reach)

Avg, Flow Depth=0.51" Max Vel=4.56 fps Inflow=4.20 cfs 0.236 af
n=0.022 1=418.5" S$=0.0298 Y Capacily=159.07 ¢cfs Oulflow=4.13 cfs 0.235 af

Avg. Flow Depth=0.22' Max Vel=4.76 ips Inflow=0.83 cfs 0.042 af
n=0.022 L=189,2" $=0.0973'f Capacity=287.15cls Outflow=0.83 cis 0.042 af

Avg. Flow Depth=0.50' Max Vel=3.47 fps Inflow=3,20 cis 0.135 af
n=0.022 L=394.8' §=0.0177" Capacity=12243cfs Oulllow=3.03 cfs 0.135af

Avg. Flow Depth=0.68' Max Vel=4.451ps [nflow=7.36 ¢is 0.305 af
n=0,022 L=3628 S5=0.0195"" Capacily=128.45cls Outtiow=7.10 cis 0.305 af

Avg. Flow Depth=0.48' Max Vel=3.58 fps intlow=3.10 cis ©0.131 af
n=0.022 L3542 S<0.0195" Capacily=i28.52cfs Outflow=2.97 cfs 0.131al

Avg. Flow Depth=0.54' Max Vel=3.86 fps inflow=4.34 cfs 0.183 af
n=0.022 L=572,0' S=0.0196'" Capacity=128.90 cfs Qutliow=4.00 cis 0.183 af

Type I 24-hr 10-yr Rainfali=4.16"
Printed 3/26/2010

071-644_SWM POND D, E, G
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Reach DB-E7: (new Reach) Avg, Flow Depth=0.48" Max Vel=3.56 fps Inflow=2.74 cis 0,116 af

n=0.022 1=313.8' $=0.0207 7 Capacity=132.62cis Outlllow=2.65cfs C.116al

Reach DB-E8: (new Reach} Avg. Flow Deplh=0.57 Max Vel=4.00fps inflow=4.99 cfs 0.211 af
n=0.022 (=651.0' S=0.0198"7 Capacity=129.41¢cfs Outflow=4.55 cfs 0.210 al

Reach DC-Eif: (new Reach) Avg. Flow Depth=0.19" Max Vel=5.63fps Inflow=4.86 cfs 0.277 at
n=0.040 L=66.0' S=0.2512"/ Capacity=420.83¢cls Outllow=4.86 cls 0.277 a

Reach DC-E2: {new Reach) Avg. Flow Dapth=0.34' Max Vel=7.92 ips Intlow=13,60 cls 0.717 af
n=0.040 L=BB.1' $=0.2497'/ Capacity=419.57 cfs Oulllow=13.59 ¢fs 0.717 af
Reach DC-E3: {new Reach) Avg. Flow Depth=0.43' Max Vel=9.04 fps Inflow=20.55 cis 1.031 al
n=0.040 |=86.4" S=0.2510"" Capacity=420.68 cis Oulllow=20.55cis 1.031 al
Reach DC-E4: (new Reach) Avg. Flow Depth=0.48° Max Vel=10.30 Ips Inflow=27.73 cis 1.357 ai

n=0.040 L=38.5' $=0.2808'7 Capacily=444.90cis OQuillow=27.73cls 1.357 al

Reach IPC-E1: {new Reach) Avg. Flow Depth=0.41" Max Vel=2.87 fps Inflow=6.80 ¢ifs 0.278 af

n=0.022 L=832.8" S$=0.0077 '/ Capacity=109.37 cfs Outflow=5.62 cfs 0.276 af

Peak Elev=802.55' Inflow=33.35cls 1.633 at
36.0" Round Culvert n=0.012 1=59.1' S=0.0108 7 Ouillow=33.35cls 1.633 af

Pond DC-E5: (new Reach)

Peak Elev=899.84" Slbfageawg. 199 ¢l Inflow=38.82¢fs 1.810af
Outliow=4.33 cis 1.678 al

Pond E: (new Pond)

Total Runof{ Area = 10.412ac Runoff Volume = 1.815 af Average Runoff Depth = 2.09"
100.00% Pervious = 10.412ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment E1: (new Subcat)

Runoff = 4.20cls @ 12.03 hrs, Volume= 0.236 af, Depth> 2.08"

Runoif by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type It 24-hr 10-yr Rainfall=4.16"

Areafac) CN _ Description
1354 79 50-75% Grass cover, Fair, HSG C
1.354 100.00% Pervious Area

Tc Length Slope Velocity Capacuty Description
{min)  (feet)  (ft/fit) ({¥sec) {cfs)

103 100 0.0200 0.16 Sheet Flow,
Grass: Short ns= Q. 150 P2= 291"
0.5 27 0.0200 0.89 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
0.3 68 0.2500 3.50 Shaltow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

1.1 195 Total

Subcatchment E1: (new Subcat)
Hydregraph
J Type lI 24-hr10-yr4 - N
| | Rainfali=a.16" & | ¢
| Runoff Areat1:354 ac [ |
'l Runoff Volume-o 236 af ‘,g
€ | | Runoff Depth>2.09" | Hom
i 1| Flow Length-195'
' BRI
R :
A P
Pl i

071-644_SWM POND D, E, G Type it 24-hr 10-yr Rainfali=4.16"
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Summary for Subcatchment E2: (new Subcat)
Runoff = 0.83cls @ 12.00 hrs, Volume= 0.042 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type il 24-hr 10-yr Rainfall=4.16"

Area{ac) CN Description
0.23¢ 79 50-75% Grass cover, Fair, HSG C

0.239 100.00% Pervious Area

Tc Llength Slope Velocity Capacity Description
{mi n) {feet)  {ftft) {it/sec) {cfs)

49 0.0200 0.14 Sheet Flow,
Grass: Shot n=0.150 P2=2.81"
2.1 49 0.2500 039 Sheet Flow,

Grass: Shot _n=0.150 P2=2.91"

7.9 98 Total

Subcatchment E2: (new Subcat)
Hydwg 1] ph

08

0.75: .

0.7+ .

0.55 3
Los] inof, Yelt{n!g— 42
S os et BunoftDepth>2.09,.-
3+ LT IFlow Lengihiz08'

T2 3 4 5 8 7 B 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment E3: (new Subcat)
3.20cls @ 11.94 hrs, Volume= 0.135 af, Depth> 2.09"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type I 24-hr 10-yr Rainiall=4.16"
Areafac) CN Description
0777 79 50-75% Grass cover, Fair, HSG C
0.777 100.00% Pervious Area
Tc Length Siope Velocity Capacity Description
{min) _ {feel) (fUft)  (ft/sec) {cts)
3.4 . B8 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=291"
Subcatchment E3: {(new Subcat)
Hydrograph
' :,..:.=::.=;::um,,.,,.

Type A 24-hr 10-yr
5 . Rainfall=4.16"
Ru noff Area=0.777 ac
noff Volume 0. 135 af
Runoff Depth>2 09"

" Flow Length.,.88'

i Slope—O 2500 "
) 'Tc..3 @ f'mn

Flow {cts)

Tima (hours)

6 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24

071-644 SWMPONDD,E, G
Prepared by Civil & Environmental Consultants, Inc.

HydroCAD® 8.10_s/n 05876 © 2008 HydioCAD Software Solutions LLC

Type I 24-br 10-yr Rainfali=4.16"
Printed 3/26/2010

Page?7

Summary for Subcatchment E4: (new Subcat)

Runoff = 7.36¢is @ 11.94 hrs, Volume= 0.305 af, Depth> 2.09"

Runoft by SCS TR-20 method, UH=8CS, Time Span= 0.00-24.00 hrs, di=0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Area(ac) ON__Description

1761 79 50-75% Grass cover, Fair, HSGC

1.751 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)__ f{feet) _ (ft/ft) _{ft/sec) {cts)

2.8 69 0.2500 0.41 Sheet Flow,

Grass: Shot n=0.150 P2=2.91"

Subcatchment E4: (new Subcat)

Hydrograph

e

'
T T

“Type ] 24-hr10-yr
i..i... Rainfall=4.16"
i Runoff Area=1.751 ac
Runoff Volume_o 305 af”
..... i __Hunoit Depth>2.09"

: } . Flow Lepgth=69'
L“Slb‘iié“-u 25007
-Tc..2 8 mln

)
t
L
'

+

'

'

'

g

s
CETE EETE

1

FUURPRISURPRT RPN SRR SO 31

Flow (cis)

R 2 v v e e

ANAN

- \\&m&m@%%@%@é

5 2 3 4 5 & 7 B 9 10 11 12 13 14 15 16 17 1B 19 20 21 22 23 24
Tima {hows)
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Summary for Subcatchment ES: (new Subcat)
Runolf = 3.10cts @ 11.94 hrs, Volume= 0.131 at, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type i 24-hr 10-yr Rainfall=4.16"

Areafac) CN __Description

0.754 79 50-75% Grass cover, Fair, HSG C

0.754 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min}  (feet) (ft/it} (ft/sec) (cfs)

3.4 89 0.2500 0.44 Sheet Flow,
Grass: Short n=0.150 P2=291"

Raw (cfs)

. Flow Length=89'

: Slope 0.2500 "/

v Tc-3.4 min
CN-79

Subcatchment E5: (new Subcat)
Hydrograph
BEEREEERE R

o] ST Y Type I 24 hi O-y

: ; ; i P Ramfall_4.16"

: P : ; ! gRunoff Area..o 754 ac

; s o gals stenst --Runoff. Volume=0,131 af .
z P ' : Hunoff Depth>2 09"

P PSR PRI

1
'

'

i

'

'

'

J

1
P
'

1

'

'

'

1

:

0 1 2 &4 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Tima {hours)
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Summary for Subcatchment E6: (new Subcat)

Runoff = 434 cfs @ 11.94 hrs, Volumes 0.183 af, Depth> 2.09°

Runoff by SCS TR-20 n{emod, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Raintall=4.16"

Area {ac) CN_ Description
1051 _ 79 _50-75% Grass cover, Fair, HSG C
1.051 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)__(feet)  (ftAt} (ft/sec) (cfs)

3.3 87 0.2500 0.43 Sheet Flow,
Grass: Short n=0.150 P2=291"

Subcatchment E6: (new Subcat}

Hydrograph
| e R R
N - ;TypelI24-ht10-vr-~
T I I | Rainfall4.16"
§ : Jl | | Runott Area=1.051 ac
J -l - Riinotf Volume<0183 af
: ; : J@ - :Runoff Depth>2.09"
E S -4--i--:--+-FloWw. Length..87'
SR B BERE Slope=0.2500
: LJ EEED Tc_33mm
¢ N SRR
' e 1 1 + N
: L -
vy i 2 3 4 s & 7 & 9 10 11 12 9 ll 15 16 W 1! 19 20 2\ 22 2) 24
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Summary for Subcatchment E7: (new Subcat)

Runoft = 274cfs @ 11.94 hrs, Volume= 0.116 af, Depth> 2.08"

Runolf by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type i 24-br 10-yr Rainfall=4.16"

Areafac) CN  Description
0.667 79 50-75% Grass cover, Fair, HSG C

0.667 100.00% Pervious Area

Tc Length Slops Velocity Capacity Description
(min)__{feet) _ (ftit} (fi/sec) {cfs)
34 83 0.2500 0.44 Sheet Flow,
Grass: Short n=0.150 P2=291"

Subcatchment E7: {(new Subcat)
Hydrograph

?Fv'pei il 24:h 10-yr
' | Rainfali=4.16"
Bunoﬂ Area..o 667 ac .
unoﬁ Volume_o 115 af
Flunoff Depth>2 09"
? ¢ Flow Length=89'
! Slope-0.2500 '/' .
Tc_3.4 mm

:o !

Fow {ets)

© 1 2 3 4 5 6 7 6 8 10 11 12 13 14 15 16 17 16 13 20 21 22 23 24
Time {hours)

071-644 SWMPONDD,E, G Type it 24-hr 10-yr Rainfall=4.16"
Prepared by Civil & Environmental Cansuitants, Inc. Printed 3/26/2010
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Summary for Subcatchment E8: (new Subcat)
Runoff = 493 ¢fs @ 11.84 hrs, Volume= 0.211 af, Depth> 2.09

Runoif by SCS TR-20 mathod, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.16"

Area{ac) CN_ Description

1.208 79 50-75% Grass cover, Fair, HSG C

1.208 100.00% Pervious Area

Tc Length Slops Velocity Capacity Description
{min) (leet)  (fift) (ft/sec) (cfs)

33 87 0.2500 0.43 Sheet Flow,
Grass; Short n=0.150 P2=291"

Subcatchment E8: (new Subcat)
Hydrograph

T Runoff Area=1.209 ac
Runoﬁ Volume-o 211 af
"} RURGT Depthb2;09"

i ' Flow Lehgih‘_87'
“’,“‘.“?“Slope-o 25007
P Tc—3 3 min
; l 'l.A...;_...‘..A, .: wd e CN_79

Fow (cls)

AL AU e

SN

R e RN

j

i
[
o
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Summary for Subcatchment E9: (new Subcat)

Runoff = 6.80¢ls @ 11.93 hrs, Volume= 0.278 af, Depth> 2.09"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-yr Rainfall=4.186"

Areafac) CN Description
1.595 79 50-75% Grass cover, Fair, HSG C

1.585 100.00% Pervious Area

Tc Length Slope Velocity Capacity Descriplion
(min) _ (feet) _ (i¥ft) (ft/sec) {cis}

24 56 0.2500 0.40 Sheet Flow,

Grass: Short n=0.150 P2=291"

Subcatchment E9: (new Subcat)
Hydrograph

I Type i 24-hr10-yr
e | Rainfali=4 16"

; Runoff Area=1.595 ac..
Runoﬁ Volume 0.278 af
AT Rtlnoff Depth>2 09" )
: Flow Length..SG‘

Flow (cfs)

0 1 2 3 4 5 & 7 8 9 10 11 52 13 14 15 36 17 18 19 20 21 22 23 24
Time (hours}
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Summary for Subcatchment EX-E: Existing Drainage Area

Runoft = 360cls @ 11.99 hrs, Volume= 0.177 af, Depth> 2.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.01 hrs
Type 1l 24-hr 10-yr Rainfall=4.186"

Arcafac) CN Description

1.015 79 50-75% Grass cover, Fair, HSG C

1.015 100.00% Pesvious Area

Te Length Slope Velocity Capacity Description
(min) _ (feef)  (fUit) (fVsec} {cfs)

74 100 0.0460 0.23 Sheet Flow, Sheet Flow

Grass: Shot n=0.150 P2=2.91"
Subcatchment EX-E: Existing Drainage Area

Hydlograph
e L

A B

. Typel Il 24:hi 10-yr
—-i--i---Rainfall=4.16!" -
: Runoif Area 1 015 ac

[

! Runioff Volume_0¢177 af

& dwe swEe wedl

@mmam

H ~ - --:Runpftf Depth?ziua'--
3 s Sg i | Flow Length=100"
A ¢ Co ;

] P Egﬁ : Slope..o 0460 I'

) -3-»:, : -;---Tc‘..74mm

I R . i | CN=T9
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Summary for Reach DB-E1: (new Reach)

Inflow Area = 1.354 ac, 0.00% Impervious, Inflow Depth> 2.09° for 10-yr event
Inflow = 4.20cls @ 12.03 hrs, Volumes= 0.236 af
Outflow = 413cfs @ 1205hrs, Volumes 0.235 af, Atten= 2%, Lag= 1.1 min

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.56 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 1.79 fps, Avg. Travel Time= 3.9 min

Peak Storage= 379 ¢f @ 12.05 hrs
Average Depth at Peak Storage= 0.51°
Bank-Full Depth= 2.00', Capacity at Bank-Full= 159.07 cfs

0.00" x 2.00' deap channei, n=0.022 Earth, clean & straight
Side Slope Z-value= 3.0 4.0/ Top Width= 14.00'

Length= 418.5' Slope= 0.0298

Intet Invert= 987.49', Qutlet invert= 975.00'

B
o

Reach DB-E1: (new Reach}
Hydrograph

N
i
.
v
'
P A

ahinmn vwe obiene e

Ry

R RS

Flow {cfa)

.1 $=0.0208 '7‘ ;
V“Capa0|_iy-1 59.07 ¢

RER DR RN

ANAN S W W8 . e e i

=

T
swwme sdisnsiaas Wk
'

'
i
)

"1 2 3 4 5 & 7 8 D 10 11 12 {3 14 15 16 17 18 18 20 21 22 23 24
Time (howa)

071-644_SWM POND D, E, G Type H 24-hr 10-yr Rainfali=4.16"

Prepared by Civil & Environmental Consultants, Inc. Printed 3/26/2010
HydroCAD® 3.10 s/n 05876 © 2009 HyckoCAD Softwara Solutions LLC Page 15

Summary for Reach DB-E2: (new Reach)

Inflow Area = 0.239 ac, 0.00% Impervious, Inflow Depth> 2.09" for 10-yr event
Inflow = 0.83¢is @ 12.00 hrs, Volumgm 0.042 af
Cutflow = 0.83cils @ 12.00 hrs, Volume= 0.042 af, Atten= 1%, Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.76 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.84 fps, Avg. Travel Time= 1.7 min

Peak Storage= 33 cf @ 12.00 hrs
Average Depth at Peak Storage= 0.22'
Bank-Fult Depth= 2.00', Capacity at Bank-Full= 287.15 cfs

000" x 2.00' deep channel, n=0.022

Side Slope Z-value= 4.0 3.0/ Top Widih= 14.00°
Length= 189.2' Slope=0.0873 7

Inlet invert= 993.40', Qutlet Invert= 975.00'

Reach DB-E2: (new Reach)
Hydragraph

Inflow

B 10 11 12 13 14 15 16 17 38 19 20 21 22 23 2¢
Time (hours) .
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Summary for Reach DB-E3: (new Reach)

Intiow Area = 0.777 ac, 0.00% impervious, Inflow Depth> 2.08" for 10-yrevent
Inflow = 3.20¢fs @ 11.94 hrs, Volumes 0.135 af
Qutitow = 3.03cis @ 11.96 hrs, Volume= 0.135 af, Atten= 5%, Lag= 1.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.47 fps, Min. Travel Time= 1.9 min
Avg. Velocity = 1.28 fps, Avg. Travel Time= 5.1 min

Peak Storage= 345 cf @ 11.96 hrs
Average Depth at Peak Storage= 0.50°
Bank-Full Depth= 2.00', Capacity at Bank-Full= 122.43 cls

0.00' x 200’ deep channel, n= 0.022

Side Slope Z-value=3.0 4.07 Top Widih= 14.00'
Length= 394.8' Slope=0.0177 7

Inlet Invert= 965.40°, Cutlet Invert= 958.42'

071-644_SWM POND D, E, G Type il 24-hr 10-yr Rainfall=4.16"
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Summary for Reach DB-E4: (new Reach)

Inflow Area = 1.751 ac, 0.00% Impervious, Inflow Depth> 2.09" for 10-yr evemt
Inflow = 7.36¢cis @ 11.94 hrs, Volumes 0.305 af
Outflow = 7.10cls@ 11.95hrs, Volume= 0.305 af, Aften=3%, Lag= 0.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.45 fps, Min. Travel Time= 1.4 min
Avg. Velocity = 1.62 fps, Avg. Travel Time= 3.7 min

Peak Storage= 578 ¢f @ 11.95 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 128.45 cfs

0.00' x 2.00' deep channel, n=0.022

. Side Slope Z-value= 4.0 3.0/ Top Width= 14.00'
Length= 362.8' Slope=0.0195"
Infet Invert= 965.48', Qutlet invert= 958.42'

Reach DB-E3: (new Reach)
Hydro grlp h

Outliow

A-- - Inﬂow Aréa_o 777 ac-
Avg..Flow Depth i0. 50'
P Max Vel-3 47 fps
et Tl 1
15 1=304.8'

| 820001777

Capacuty—122 43 cfs

.
T
'
!

Flow {(cts)

[
[
' P
1 Lo
' [ S A
' [
¢ P
E LRI

9 10 11 32 13 14 15 16 17 18 19 20 21 22 23 24
Time {hours}

Reach DB-E4: (new Reach)
Hydrograph

mgm = iy = gt = g

o i W WM S

Row (cfs)

1 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Sumwmary for Reach DB-E5: (new Reach)

Inflow Area = 0.754 ac, 0.00% Impervious, Inflow Depth> 2.09" for 10-yr event
Inflow = 3.10¢cls @ 11.94 hrs, Volume= 0.131 af
Qutflow = 297 cfs @ 11.96 hrs, Volume= 0.131 af, Atten=4%, Lag= 1.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dts 0.01 hrs
Max. Velocity= 3.58 fps, Min. Travel Time= 1.6 min
Avg. Velocily = 1.32 {ps, Avg. Travel Time= 4.5 min

Peak Storage= 204 ¢f @ 11.96 hrs
Average Depth at Peak Storage= 0.49"
Bank-Full Depth= 2.00°, Capacity at Bank-Full= 128,52 cfs

0.00" x 2.00° deep channel, n= 0,022

Side Slops Z-valus= 3.0 4.0 7 Top Widih= 14.00"
Length= 354.2' Slope=0.0195 "

Iniet Invert=943.32', Outlet Invert= 836.42'

w:xqm%m%w},m-”_

Reach DB-ES5: (new Reach)

Hydmgrlph i

i ; : : : . ; 5 b : i ' 0 inflow

Lo IR i | |5 oumon
Jo DT i) | Tnflow Arg _0,.754' ac
HEERERRERE grﬂ Avg.-Flow Depth=0.49'
L e vecasaes
P T R=00022
£ ;;;‘?igig:iigzl_as‘;z
¢ P B i §20,0195
-1 ‘gf;ié '§""'papac1ty_{28 52Cs
, IR - HEEEEE
I A 7 SRR
1 s T 3 v L] 1 i) ‘
S S T S e - M S SO M Nl T S

Time {howrs)
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Summary for Reach DB-E6: (new Reach)

Inflow Area = 1.051 ac, 0.00% Impervious, Inflow Depth> 2.0 for 10-yr event

Inflow = 434cfs @ 11.94 hrs, Volume= 0.183 af

Qutflow = 400cls @ 11.97 hrs, Volume= 0.183 ai, Atten= 8%, Lag= 1.4 min

Routing by Dyn-Stor-Ind method, Time Spans 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.86 fps, Min. Travel Time= 2.5 min
Avg. Velocity = 1.43 fps, Avg. Travel Time= 6.7 min

Peak Storage= 592 ¢f @ 11.97 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 128.90 cfs

0.00" x 2.00' deep channel, n=0.022

Side Slope Z-value= 4.0 3.0/ Top Widih= 14.00'
Length= 572.0' Slope=0.0196

Inlet invert= 847.63", Outiet Invert= 936.42'

Reach DB-E6: (new Reach)
Hydrograph

7

RN
: H 1]

lnﬂow Area..1,.051 ac-
Avg..FIow Depth-o 54‘

._,..._.
'
- AP

0. SO A—
'
' i
B
1

Row {cfs)

g e e A o o

>|° 11 12 13 14 15 16 17 18 IIZO 21 2 23 2¢
Time {(hours)
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Summary for Reach DB-E7: {(new Reach)

Inflow Area = 0.667 ac, 0.00% Impervious, Inflow Depth> 2.09° for 10—yr event
Inflow = 274cls @ 11.94 hrs, Volume= 0.116 af
Qutilow = 265cls @ 11.96 hrs, Volume= 0.116 af, Atten= 4%. Lag= 1.0 min

Routing by Dyn-Stor-Ind mathod, Time Span= 0.00-24.00 hrs, dt= 0.01 hws
Max. Velocity= 3.56 fps, Min. Travel Time= 1.5 min
Avg. Velocily = 1.31 fps, Avg. Travel Time= 4.0 min

Peak Storage= 233 ¢f @ 11.96 hrs
Average Depth at Peak Storage= 0.46'
Bank-Full Depth= 2.00°, Capacity at Bank-Full= 132.62 cfs

0.00' x 2.00' deep channel, n=0.022

Side Slope Z-value= 3.0 4.0 Top Width= 14.00°
Length=313.8' Slope=0.0207 '/

inlet Invert= 921.24°, Outlet Invert= 914.73'

Reach DB-E7: (new Reach)

Hydmgwph
: i ..E.l PR ,..l,..A.:.. ,I.,.. = e
5 ; R 0 Outow
i Inﬂov’v Aréa,‘:O 657iat'>
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Summary for Reach DB-E8: (new Reach)

Inflow Area = 1.209 ac, 0.00% Impervious, [nflow Depth> 2.09" for 10-yr event
Inflow = 499 cis @ 11.94 hrs, Volume= 0.211 af
Cutflow = 455cts @ 11.97 hes, Volumes 0.210 af, Atten= 9%, Lag= 1.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.00 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 1.48 fps, Avg. Travel Time= 7.3 min

Peak Storage=740¢f @ 11.97 hrs
Average Depth at Peak Storage= 0.57
Bank-Full Depthw= 2.00°, Capacity at Bank-Full= 128.41 cfs

0.00' x 2.00' deep channel, n=0.022

Side Slope Z-value= 4.0 3.07 Top Width= 14.00°
Length= 851.0' Slope=0.0198""

Inlet Invert= 927.59", Qullet Invert= 914.73"

Reach DB-E8: (new Reach)
Hydrograph

s . InﬂowArea..:299§a:c
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Summary for Reach DC-E1: (new Reach)

Inflow Area = 1.583 ac, 0.00% impervious, Inflow Depth> 2.08" for 10-yr event
inflow = 4.86cls @ 12.04 hrs, Volume= 0.277 af
QCutllow = 4.86cis @ 12.04 hrs, Volume= 0.277 af, Atten=0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, di= 0.01 hrs
Max. Velocity= 5.63 fps, Min. Travef Time= 0.2 min
Avg. Velocity = 1.62 fps, Avg. Travel Time= 0.7 min

Peak Storage= 57 cf @ 12.04 hrs
Average Depth at Peak Storage=0.19'
Bank-Full Depth= 2.00°, Capacity at Bank-Full= 420.83 cfs

4.00" x 2.00" deep channel, n=0.040 Earth, cobble bottom, clean sides
Side Siope Z-value=3.07 Top Width= 16.00'

Length= 66.0' Slope= 0.2512 7

Inlet Invert= 975.00', Outlet Invert= 958.42'

071-644_SWM POND D, E, G “Type li 24-br 10-yr Rainfali=4.16"
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Summary for Reach DC-E2: (new Reach)

Inflow Area = 4121 ac, 0.00% Impervious, Inflow Depth> 2.09" for 10-yr event
Inflow = 1380 cls @ 11.96 hrs, Volumea 0.717 af
Qufflow = 1359 cfs @ 11.97 hrs, Volume= 0.717 af, Atten=0%, Lag=0.1 min

Routing by Dyn-Stor-ind mathod, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.92 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.13 fps, Avg. Travel Time= 0.7 min

Peak Storage= 151 ¢f @ 11.97 hrs
Average Depth at Peak Storages 0.34'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 419.57 cfs

4.00' x 2.00' desp channal, n=0.040 Earth, cobble bottom, clean sides
Side Stope Z-value= 3.0 Top Width= 16.00"

Length=88.1° Slope= 0.2497 7

Intet Invert= 858.42', Qutlet invert= 936.42'

Reach DC-E1: {new Reach)
H ydrog raph
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Sumnmary for Reach DC-E3: (new Reach} Summary for Reach DC-E4: (new Reach)

Inflow Area = §.926 ac, 0.00% Impervious, Inflow Depth> 2.08" for 10-yr event a Inflow Area = 7.802ac, 0.00% Impervious, Inflow Depth> 2.09°. for 10-yr event
Inflow = 20.55¢cls @ 11.87 hrs, Volume= 1.031 af Inflow = 27.73c¢is @ 11.87 hrs, Volume= 1.357 af
Qutflow = 20.55ctls @ 11.97 hrs, Volume= 1.031 af, Aften=0%, Lag= 0.1 min Cutflow = 27.73cfs @ 11,97 hrs, Volumes 1.357 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, di= 0.01 hrs
Max. Velocity= 9.04 ips, Min. Travel Time= 0.2 min
Avg. Velocity = 2.42 fps, Avg. Travel Times 0.6 min

Routing by Dyn-Star-Ind methed, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.30 fps, Min. Trave! Time= 0.1 min
Avg. Velocity = 2.75 fps, Avg. Travel Time= 0.2 min

Peak Storage= 196 ¢f @ 11.97 frs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 420.68 cis

Peak Storage= 104 ¢f @ 11.97 rs
Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 444.90 cfs

4.00" x 2.00' deep channel, n=0.040

Side Siope Z-value= 3.0 Top Width= 16.00 Side Slope Z-value= 3.0/ Top Width= 16.00'
Length= 86.4' Slapes= 0.2510 7 Length= 38.5' Slope=0.2808 7
Inlet Invert= 936.42', Qutiet Invert= 914.73" Inlet Invert= 914.73", Outlet Invert= 903.92'

4.00° x 2.00' deep channel, n=0.040

R R P

Reach DC-E3: (new Reach) Reach DC-E4: (new Reach)
Hydrograph Hydrograph
H infaw o H hiow
0 Ouifiow 36, - 0 Cutlow
28]
% 26
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Summary for Reach IPC-E1: (new Reach}
Inflow Area = 1595 ac, 0.00% Impervious, Inflow Depth> 2.08" for 10-yr event
Inflow = 6.80cls @ 11.93 hrs, Volume= 0.278 af
Quiflow = 5.62¢is @ 11.97 hrs, Volume= 0.276 af, Atten= 17%, Lag=2.1 min
Routing by Dyn-Stor-Ind method, Time Spans= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.87 ips, Min. Travel Time= 4.8 min
Avg. Velocity = 0.73 fps, Avg. Travel Time= 18.9 min
Peak Storage= 1,630 cf @ 11.97 hrs
Average Depth at Peak Storage= 0.41"
Bank-Full Depth= 2.00°, Capacity at Bank-Full= 109.37 cfs
4.00" x 2.00° deep channel, n=0.022
Side Siope Z-value= 2.0 Top Width= 12.00'
Length=832.8' Slope= 0.0077 /'
Inlet invert= 910.35', Outlet Invert= 903.92"
Reach IPC-E1: (new Reach)
Hydrograph
freieied: it [

lnﬂow Areact. 95 ac_
Avg.{Fiow Depth=0.41
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Summary for Pond DC-E5: (new Reach)

Inflow Area = 9.397 ac, 0.00% Impervious, Inflow Depth> 2.09° for 10-yr event
Inflow = 3335cls @ 11.97 fws, Volume= 1.633 af

Cutflow = 3335cts @ 11.97 hrs, Volume= 1.633 af, Atten=0%, Lag= 0.0 min
Pdamary = 3335cts @ 11.97 hrs,. Volume= 1.633 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dl- 0.01 hrs
Peak Elev=902.55'@ 11.97 hrs

Flood Elev= 803.92'
Device Routing finvert Cutlet Devices
#1  Primary 899.92' 36.0" Round Culvert L=59.1" Ke= 0.500

Intet / Outist invert= 899.92'/ 8998.30' S=0.0105"/ Cc=0.900
n=0.012 Concrete pipe, finished

Primary QuiFlow Max=33.28 ¢fs @ 11.97 hrs HW=002.55' TW=899.16" {Dynamic Tailwater)
1=Culvert (Barrel Controls 33.28 cfs @ 6.76 fps)

Pond DC-ES: (new Reach)
Hydrogrlph

Fiow (cfs}
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Summary for Pond E: (new Pond) Pond E: (new Pond)

Hydrograph
Inflow Area = 10412 ac, 0.00% Impervious, Inflow Depth> 2.09" for 10-yr event T

Inflow = 36.82cls @ 11.97 hirs, Volume= 1.810 af g I S @ iiow
Outflow = 433cls @ 1242 hrs, Volume= 1.678 af, Alten=88%, Lag=27.0 min st . £ Primary
Primary = 4.33cls @ 1242 hrs, Volume= 1,678 af ::

Routing by Dyn-Stor-ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs o

Starting Elev=898.00' Surf.Area= 16,933 sf Storage= 74,175 cf 3:_'

Peak Elev= 899.84' @ 12.42 hwys Suif.Area= 21,174 s! Storage= 108,199 ¢t (35,024 cf above start) 3’

Plug-Flow detention time= {not calculated: initial storage excedes outfiow)

Center-of-Mass det. time= 89.8 min ( 920.8 - 831.0) f; :ﬁ
Volume Invert __Avail.Storage _Storage Description e B e - St
# 890.00' 288,950 ci Custom Stage Data (Prismatic) Listed below (Recalc) 1447 7
. 123,
Elevation Surf.Area Inc.Stare Cum.Stare 104 -
(fest) (sq-ft) {cubic-{eet} {cubic-feet) :} s
890.00 3,097 0 0 S
891.00 4,281 3,689 3,689 2 ;
892.00 5,638 4,960 8,649 04 o - L
893.00 7,186 6,402 15,051
894.00 8,863 8,015 23,065 Time el
895.00 10,719 8,781 32,856
896.00 12,718 11,719 44 575
897.00 14,775 13,747 58,321
898.60 16,933 15,854 74,175
898.00 19,192 18,063 92,238
900.00 21,551 20,372 112,609 P
901.00 24,010 22,781 135,390
3902.00 26,570 25,230 160,680
903.00 29,231 27,901 188,580
904.00 31,892 30,612 - 219,192
905.00 34,854 33,423 252,615
906.00 37816 36,335 288,850
Device Routing Invert _Qutiet Devices
#1  Primary 898.00° 12.0" Round Culvert

L= 89.6° RCP, square edge headwall, Ke= 0.500 B
Inlet/ Quilet invert= 838.00'/ 837.00' 8=0.0112"/ Cc¢=0.900
n=0.012 Concrete pipe, finished

#2  Primary 901.70° 10.0'long x 5.0° breadth Broad-Crested Rectangular Weir
Head {feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Coel. (English) 2.34 2,50 2.70 2.68 2.68 2.66 2.65

Primary OQuiFlow Max=4.33 cfs @ 12.42 hrs HW=899.84' (Free Discharge)
1=Culvert (Barre! Controls 4.33 cfs @ 5.51 fps)
2=Broad-Crested Rectangular Welr { Controls 0.00 cfs)




071-644_SWM POND D, E, G

Prepared by Civil & Environmental Consultants, Inc.

Type I 24-hr 25-yr Rainfall=4.97"
Printed - 3/26/2010

HydroCAD® 9.10 s/n 05876 @ 2008 HydroCAD Sottware Solutions LLC Page 30

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=8CS
Reach routing by Dyn-Stor-ind method - Pond routing by Dyn-Stor-ind method

Subcatchment E1: (new Subcat)

Runoff Area=1.354 ac 0.00% Impenious Runoff Depth>2.77"

Flow Langih=195"' Te=11.1 min CN=78 Runoif=5.55 clfs 0.312 af

Subcatchment E2: {new Subcat)
Subcatchment E3: (new Subcat)
Flow Lenglh=88'

Subcatchment E4: (new Subcat)
Flow Lengih=69"

Subcatchment E5: {(new Subcat)
Flow Lenglh=89"

Subcatchment E6: {new Subcat)
Flow Langih=87"

Subcatchment E7: {new Subcat)
Flow Length=89"

Subcatchment E8: {new Subcal}
Flow Length=87"

Subcatchment E9: {new Subcat)
Flow Lenglh=56"

Subcatchment EX-E: Existing Dralnage Area
Flow Length=100"

Reach DB-E1: {(new Reach)

Runoff Area=0.23% ac 0.00% Impenvious Runoff Depthe-2.77"
Flow Length=98" Tc=7.9 min CN=79 Runofi=1.10 cls 0.055 af

Runolf Area=0.777 ac  0.00% Impeivious Runoff Depthe2.77"
Slope=0.2500 7 Tc=3.4 min CN=79 FRunofi=~4.19 cfs 0.180 af

Runalf Area=1.751 ac 0.00% lmpenvious Runo!f Deplh>2.77"
Slope=0.2500 " Te=2.8 min CN=79 Runaff«3.85 cis 0.405 af

Runoff Area=0.754 ac 0.00% Impervious Runolf Depthe2.77"
Slope=0.25007 Tc=3.4 min CN=79 Runoff=4.07 cfs 0.174 af

Runaolf Area=1.051 ac  0.00% Impervious Runoft Depths2.77°
Slope=0.2500 7 Te=3.3 min CN=79 Runoff=5.69 cfs 0.243 af

Runoli Area<0.667 ac 0.00% Impervious Runol! Depth>2.77"
Slope=0.2500 ¥ Tc=3.4 min CN=79 Runoff=3.60 cfs 0.154 af

Aunolf Area=1.209 ac 0.00% Impenvicus Runolt Depth-2.77*
Slope=0.2500 7 Tc=3.3 min CN=79 Runoii=6.55 cls 0.279 af

Ruroll Area=1.595 ac 0.00% Impervious Runolt Depth>2.77"
Siope=0.25007 Te=2.4 min CN=79<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>