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1 INTRODUCTION  

This Preliminary Drainage, Erosion, and Sediment Control Plan (DESCP) has been prepared in 
anticipation of the California Energy Commission's (CEC) approval of the proposed Palmdale 
Energy Project (Project). The proposed Project consists of a natural gas-fired combined-cycle 
generating equipment to be developed on an approximately 50-acre site in the northern portions of 
the City of Palmdale. The combined-cycle equipment utilizes two Siemens SGT6-5000F natural 
gas-fired combustion turbine generators (CTG), two heat recovery steam generators (HRSG), and 
one steam turbine generator (STG). The Project will have a nominal electrical output of 645 MW at 
average annual conditions and will be fueled with natural gas delivered via a new natural gas 
pipeline. In order to determine the potential impacts to water and soil resources from the 
construction and operation of the Project, the CEC requires a preliminary and final DESCP. The 
DESCP will be updated and revised as the project moves from the preliminary to final design 
phases, and will be a separate document from the Construction Storm Water Pollution Prevention 
Plan (SWPPP). The DESCP submitted prior to site mobilization must be designed and sealed by a 
professional engineer/erosion control specialist. 

This DESCP is preliminary because it is prepared in advance of the final phase of construction 
planning and engineering design, during which the details regarding construction schedule and 
certain aspects of erosion control design will be finalized. This will take place after licensing and will 
be included in a future update of the DESCP. 

1.1 Drainage, Erosion, and Sediment Control Plan Elements 

This preliminary DESCP outlines site management activities during site mobilization, excavation 
and construction, and includes the following elements: 

Location Map – A general site location map showing the Project setting. See Drawing 630636-41DK-
1001. 

Vicinity Map – A map indicating the location of all project elements with depictions of all significant 
geographic features including swales, storm drains, and sensitive areas. See Drawing 630636-41DK-
1002. 

Site Delineation – All areas subject to soil disturbance for the Project (Project Site, laydown/demolition 
areas, all on-site linear facilities, landscaping areas, and any other project elements) are delineated 
showing boundary lines of all construction/demolition areas and the location of all existing and 
proposed structures, pipelines, roads, and drainage facilities. See Drawing 630636-41DK-1003. 



  
 
 

Preliminary Drainage, Erosion, and Sediment Control Plan August 27, 2015 

630636 Palmdale Energy, LLC Final Report / V-00 
 

© SNC-Lavalin Inc. 2015. All rights reserved Confidential. 2 

 

 

 

Watercourses and Critical Areas – The DESCP shows the location of all nearby watercourses 
including swales, as well as their proximity to the Palmdale Project Site. See Drawing 630636-41DK-
1004. 

Drainage – The DESCP provides a topographic site map at a scale of 1”=100’ showing all existing, 
and proposed drainage systems and drainage area boundaries. See Drawings 630636-41DK-1005 
and 1006. 

Clearing and Grading – The DESCP provides a delineation of all areas to be cleared of 
vegetation and areas to be preserved. The plan provides elevations, slopes, locations, and the 
extent of all proposed grading as shown by contours. Existing and proposed topography are tied 
together (See Drawing 630636-41DK-1007). 

Best Management Practices (BMPs) – The DESCP describes the location, timing, and maintenance 
schedule of BMPs to be used (Appendix D). Final design and placement of the BMPs will take place 
during the final phase of construction planning after licensing (see Drawing 630636-41DK-1007). 

1.2 Project Overview  

Palmdale Energy, LLC proposes to construct, own, and operate the Palmdale Energy Project. 
The Project will be a 645 MW facility (at average annual conditions) consisting of a natural gas-fired 
combined-cycle generating equipment to be developed on an approximately 50-acre site in the 
northern portions of the City of Palmdale. The combined-cycle equipment utilizes two Siemens 
SGT6-5000F natural gas-fired combustion turbine generators (CTG), two heat recovery steam 
generators (HRSG), and one steam turbine generator (STG). The Project will be fueled with natural 
gas delivered via a new natural gas pipeline. The Southern California Gas Company (SCG) will 
design and construct the approximately 8.7-mile pipeline in existing street rights-of-way (ROW) 
within the City of Palmdale. 

The Project plant site is located south of East Avenue M in the northernmost areas of the City of 
Palmdale. The 50-acre plant site was formerly part of an approximately 600-acre City-owned 
property that is bounded by Sierra Highway to the west, East Avenue M (Columbia Way) to the 
north, and U.S. Air Force Plant 42 on the south and east. The land cover consists of sandy soil, 
various small brush and Joshua trees. 

The proposed interconnection point for the Project with the Southern California Edison (SCE) 
electrical transmission system is at SCE’s existing Vincent Substation south of Palmdale.  
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Reclaimed water for the Project’s uses will be supplied from the City of Palmdale Water 
Reclamation Plant (PWRP) or the City of Lancaster Advanced Waste Water Treatment Plant 
(AWWTP) both of which are operated by the Sanitation Districts of Los Angeles County. 

In addition to the reserve volume of water provided by on-site tank storage, the Project will have a 
backup water source in the event of a more extended outage in the PWRP by having water 
supplied by the AWWTP. 

During Project operations, potable water for drinking, sanitary uses, safety showers, etc. will be 
obtained from the Los Angeles County Waterworks District No. 40. Portable sanitary facilities and 
bottled water will be used during Project construction. 

Process blowdowns and sanitary wastewater will be disposed by connecting to City of Palmdale 
sewer system. 

1.3 Watercourses and Critical Areas 

The project is located within the Antelope-Fremont Valley watershed. Characteristics of the site are 
that only natural swales and natural low ponding areas exist and there are no drainage ditches or 
storm drains on the existing site. The Amargosa Creek runs from south to north roughly one mile 
west of the Project Site (See Drawing 630636-41DK-1004). 

1.4 Project Ownership 

Palmdale Energy, LLC is the Project owner. 
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2 DRAINAGE 

2.1 Pre-Development Drainage 

The drainage study area is divided into eight sub-basins to analyze pre-development drainage 
condition at the Project Site. Existing topographic conditions and drainage areas are shown on 
Drawing 630636-41DK-1005 (Appendix A).  

The area available for the proposed improvement is surrounded by vacant land owned by the City 
of Palmdale on the north, south, and west and the Air Force Base on east. All these boundary 
elements work as a drainage barrier for the Project (within Drainage Area 7) and separate it from 
the surrounding drainage basins. Therefore, no runoff from the surrounding area enters the 
Project. A concrete channel, running between Sierra Highway and Southern Pacific Railroad, 
crosses Drainage Area 1 and continues towards north crossing East Avenue M. It appears that no 
water from the Project enters the channel.  

Roughly 50 acres will be developed for the power plant, and is referred as “Project Site” in this 
report. See Drawing 630636-41DK-1006. In addition, an adjacent 20 acre site may be developed for 
use as temporary laydown and parking during construction of the Project.   

The existing topographic conditions of the Project site (within Area 7) depict an average slope of 
one percent (-1%) towards north and northeast. The remaining water from Areas 1 to 6, and 
8 flows toward north and northeast. There is a shallow concrete box culvert, located west of the 
intersection of East Avenue M and Site 1 Road (entrance road for Air Force Base), crossing 
Avenue M at a skew angle. This culvert connects to a double grate inlet structure on the upstream 
side, located on the south edge of Avenue M, and discharges north of East Avenue M. 
Work completed previously for this Project suggested that silt accumulation had almost filled this 
inlet and the box, such that the existing culvert was considered non- functional. The silt 
accumulation may have been addressed since the previous study was completed; however, this 
should be validated by a site visit.  

Considering the topography of the area surrounding the existing site and the assumed condition of 
the existing culvert at the northeast corner, preliminary drainage calculations confirm that a few low 
spots on Avenue M close to the northeast corner and north of the Project Site are subject to 
flooding during the 25-year storm event and greater.  

The table found on Drawing 630636-41DK-1005 shows the discharges from each sub-basin for 
2-year and 100-year storms. Pre-development drainage calculations are attached in Appendix B. 
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2.2 Post Development Drainage 

The document TC-11 of the California Stormwater BMP Handbook – New Development and 
Redevelopment (California Stormwater BMP, 2003)1, serves as the basis for the drainage design 
concept. It should be noted that the current design approach is based on preliminary assumptions 
and findings, and may require modifications during final design. However, the design concept will 
remain the same. See Drawing 630636-41DK-1003. 

The intent of the proposed drainage design is that the post development discharge from the Project 
site shall not exceed the pre-development discharge for a 100-year storm event. The infiltration 
basin is designed to contain the differential run-on between the pre-development and post 
development conditions for a 100-year storm event. In this case, as there is no discharge from the 
Project site for the existing condition, no discharge will leave the Project site after the proposed 
improvement for a 100-year storm event.  

The proposed infiltration basin is designed to retain the run-on from the entire Project Site for a 
100-year storm event. This will also help to capture any sediment flowing along with storm run-on 
during construction. The infiltration basin shall be protected from erosion by stabilizing the side slopes. 

Based on conceptual layout of the proposed development, the Project is located on the drainage 
catchment areas 7-2 and 7-3, composed of a total catchment area of 52.5 acres. See Drawing 
630636-41DK-1006 (Appendix A) for the Project Site catchment boundary. The Project Site drains 
toward the north by means of sheet flow, swales, inlets, and/or storm sewer pipes. The run-on from 
the Project Site drains into a proposed infiltration basin located at the northwest corner of the 
Project Site to retain the post-development storm water up to the 100-year storm event without 
discharge. 

The rest of the Project drainage area consisting of drainage Areas 1 to 6, and 8 is undeveloped 
(roughly 600 acres) and is considered as a separate watershed. The run-on from this watershed 
generally flows north. Drainage catchment areas 7-1 and 7-4 are also undeveloped. Area 7-4 is 
located downstream of the Project Site which will be partially used as a laydown area, whereas 
Area 7-1 is located upstream of the Project Site.  

The proposed infiltration basin, in the Project Site is designed to contain the run-on for the 
100-year storm event without discharge to downstream. Contributing area to the infiltration basin 
include post-development areas 7-2 and 7-3, as well as upstream catchment area 7-1 at its 
pre-development state.  

                                                 

1  California Stormwater BMP Handbook – New Development and Redevelopment., California, 2003. 



  
 
 

Preliminary Drainage, Erosion, and Sediment Control Plan August 27, 2015 

630636 Palmdale Energy, LLC Final Report / V-00 
 

© SNC-Lavalin Inc. 2015. All rights reserved Confidential. 6 

 

 

 

Table 2.1 shows precipitation and discharge data for 2-year and 100-year storm events for 
predevelopment and post development conditions for the Project Site. These data provide the 
basis for sizing the infiltration basin shown on Drawing 630636-41DK-1006. 

The peak flow rates shown on Table 2.1 and in Appendix A were determined using a computer 
aided, watershed modeling software called Hydraflow Hydrographs 2007 by Intelisolve. 
This program utilizes the Natural Resources Conservation Service’s TR-55 methods. Soil group 
information was obtained from the United States Department of Agriculture Natural Resources 
Conservation Service. Rainfall data from NOAA is shown on Table 2.2. See Appendix A for 
Pre-Development drainage and Post-Development drainage areas, respectively. 

Table 2-1: Hydrologic Analysis for Pre-Development and Post Development Conditions 

 Post-Development 
Post- Development 

Total 
Pre- Development 

Total 
Upstream 

Area 

Areas 
Included 

7-2 7-3 7-2, 7-3 7-2, 7-3 7-1 

Acres 15.47 acres 37.07 acres 52.5 acres 52.5 acres 94.92 acres 

Curve 
Number 98 85 

89 
Weighted average 

63 63 

Discharge 
from 
Project, 
2-Year 
Storm 

0 cfs 
(cubic 

feet/sec) 
0 cfs 0 cfs 0 cfs 0 cfs 

Discharge 
from 
Project, 
100-Year 
Storm 

0 cfs 0 cfs 0  cfs 0 cfs 0  cfs 

 

Table 2-2: Rainfall Data 

Precipitation Inches 

2-Year, 24-hour storm 1.39 

100-Year, 24-hour storm- 3.75 
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2.3 Erosion and Sediment Control 

During Project construction, silt fence shall be installed to prevent sediments in storm water runoff 
from leaving the site. The silt fence depicted in Drawing 630636-41DK-1007 shall be in place prior 
to any clearing or grading operations. Since the grading of the site will take place in phases, 
temporary silt fence shall be added around the perimeter of the phase area on the sides not 
bounded by the Project Site silt fence. After silt fence is installed, the infiltration basin(s) will be 
constructed during grading. The largest amount of sediments will be produced during construction. 
Therefore, sediments, which have accumulated in the infiltration basin(s) during construction, may 
need to be removed during and at the end of construction to ensure that the facility functions 
properly. Temporary and permanent ditches that carry runoff to the infiltration basin(s) will be 
protected against erosion, during construction, using flow check dams constructed of straw bales. 
As permanent storm sewer pipes and culverts are added during construction, they will be protected 
from receiving sediments using silt fence that will enclose the inlets. 

Areas disturbed during construction will be stabilized with straw or other suitable material until the final 
surface is established. All construction entrances will have a granular area to remove soil from vehicle 
tires prior to leaving the site. Dust will be controlled during construction by watering the ground and 
using Soil-Sement® or a similar product to stabilize bare ground. All erosion control measures will be in 
accordance to Section 3 of the California Stormwater BMP Handbook – Construction 
(California Stormwater BMP, 2015).2  

                                                 

2 California Stormwater BMP, 2015. 
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3 CLEARING AND GRADING 

3.1 Areas to be Cleared and Graded 

The Project Site is located entirely within an undeveloped area. Brush and Joshua trees will need 
to be cleared before grading is performed. 

3.2 Location of Disposal Areas, Fills, or Other Special Areas 

It is anticipated that all excavated soil will be used on site for grading and leveling purposes. In the 
event that some of the excavated soil will not be reused on site, classification of the soil for disposal 
will be made on the basis of sampling. Sampling will be completed once the soil is excavated and 
stockpiled. Soil that is determined to be nonhazardous may be suitable for reuse at a construction 
site or may be disposed at a regional disposal facility, depending on the chemical quality. 

3.3 Existing and Proposed Topography 

The existing site depicts an average slope of 1% toward the north and northeast. Multiple low 
areas throughout the site allow for ponding. At completion of the Palmdale Energy Project, surface 
grading will direct storm water runoff off the site via overland flow at a typical slope of 0.6 percent 
and will be contained in infiltration pond. The main plant area will be graded with moderate 
slopes for effective drainage. 

3.4 Volumes of Cut and Fill 

As per Palmdale Energy’s guidance to SNC-Lavalin, the site grading strategy recommended by 
Siemens will implement a two tier elevation approach at the Project. The first tier would be where 
the Power Plant will be located at an elevation of 2,502.5 feet. The second tier would be where the 
Switchyard will be located at elevation of 2,507 feet. 

Based on the above grading strategy, the conceptual grading of the Project Site, including the 
proposed natural gas-fired combined-cycle generating equipment Power Plant, yielded the following 
earthwork volumes: 
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Area 
Stripping 
Volume 

(cubic yard) 

Cut (Excavation)
Volume 

(cubic yard) 

Embankment 
(fill) 

Volume 
(cubic yard) 

Gravel 
(6” depth) 

(cubic yard) 

Power Plant 16,703 9,647 21,342  

Switchyard 5,449 10,419 439  

Laydown Area 30,970 9,330 21,885 15,485 

Infiltration 
Basin 

5,654 51,900 -  

Total 58,776 81,296 43,266 15,485 

 

The excess cut material of 38,030 cubic yards will remain on the 50 acre Project site. It is 
anticipated that it will not be necessary to haul dirt onto or off of the owner’s property and onto 
public roads. It is anticipated that stripped topsoil (58,776 cubic yard) will be spread within the site, 
there will be no topsoil removed from the site. 

3.4.1 Gas Pipeline 

The trench excavated for the short pipeline tie-in will be entirely refilled. No surplus soil is 
expected for such work.  

3.4.2 Water Pipeline 

The power plant will be connected to the existing reclaimed water pipeline located near the 
intersection of Sierra Highway and East Avenue M. 
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4 BEST MANAGEMENT PRACTICES 

The project has been designed to impact as small an area as possible at any given time, 
thereby limiting the amount of exposed, untreated soil. Construction is expected to proceed as 
expediently and efficiently as possible, thereby ensuring that as little soil is exposed for as short a 
time as possible. The following sections present standard construction BMPs, which are described 
in the California Storm Water Best Management Practice Handbook (2015) and the Caltrans Storm 
Water Quality Handbook (2003) found in Appendix D. 

These resource handbooks provide comprehensive details on BMP implementation and will be 
obtained and reviewed by managers for all construction contractors that may have an impact on 
implementation of the DESCP. 

The following sections present the recommended construction BMPs for storm water pollution 
prevention at the construction laydown areas, plant site and linear facilities. Each section provides 
information on BMP implementation as it relates to the activity being performed. BMPs that may 
have an impact on implementation of the DESCP will be reviewed by managers and construction 
contractors. While performing the work, the contractors may implement additional control measures, 
if necessary. 

4.1 General Erosion Control Measures 

The project has been designed to impact as small an area as possible at any given time, 
thereby limiting the amount of exposed, untreated soil. BMPs will be used to help maintain water 
quality, protect property from erosion damage, and prevent accelerated soil erosion or dust 
generation. Temporary erosion control measures will be implemented before construction begins 
and they will be evaluated and maintained during construction. These measures typically include 
re-vegetation, mulching, physical stabilization, dust suppression, berms, ditches, and sediment 
barriers. These measures will be removed from the site after the completion of construction. 

A mitigation monitoring plan will be developed in conjunction with CEC Staff to set performance 
standards and monitor the effectiveness of BMPs. This plan will address the timing and methods 
of such measures, as well as reporting and response requirements. Personnel will receive training 
to conduct their jobs properly and recognize and report abnormal/adverse situations so that they 
can be quickly corrected. 
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The following general control measures may be used during various phases of the project: 

 Scheduling (EC-1), (SS-1); 

 Preservation of Existing Vegetation (EC-2); 

 Silt Fence and Fiber Rolls (SE-1 and SE-5); 

 Soil Binders (EC-5); 

 Earth Dykes and Drainage Swales (EC-9); 

 Straw Mulch (EC-6), (SS-6); 

 Geotextiles and Mats (EC-7), (SS-7); 

 Hydroseeding (EC-4); 

 Gravel Bag Berm (SE-6); 

 Street Sweeping and Vacuuming (SE-7); 

 Sandbag Barrier (SE-8); 

 Storm Drain Inlet Protection (SE-10); 

 Stockpile Management (WM-3); 

 Wind Erosion Control (WE-1); 

 Solid and Hazardous Waste Management (WM-5 and WM-6); 

 Sanitary and Septic Waste Management (WM-9); 

 Vehicle and Equipment Maintenance (NS-10); 

 Vehicle and Equipment Fueling (NS-9); 

 Spill Prevention and Control (WM-4); 

 Infiltration Basins (TC-11); and 

 Employee and contractor training. 

4.1.1 Access Road, Entrance and Parking, and Laydown Areas 

During construction, primary access to the Project Site is assumed to be from an entrance on 
Avenue M (Columbia Way). The entrance will be maintained to limit sediment tracking and 
creation of dust. The parking and laydown areas will be stabilized with coarse gravel. All surfaces 
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will be regularly watered to reduce generation of dust, but will not be excessively watered so as to 
generate runoff. Silt fencing will be used at edges of these areas, as necessary to minimize 
sediment discharging into swales or ditches. 

All construction equipment will be maintained to control leaks and spills, and fueling will only be 
conducted within contained areas. Any contaminated soils resulting from spills will be dug up as 
quickly as possible, and then removed from the site for proper disposal. 

The following BMPs are recommended for construction access areas: 

 Silt Fence (SE-1); 

 Stabilized Construction Entrance/Exit (TC-1); 

 Stabilized Construction Roadway (TC-2); 

 Scheduling (EC-1), (SS-1); 

 Street Sweeping and Vacuuming (SE-7); 

 Hydroseeding (EC-4), (SS-4); 

 Straw Mulch (EC-6), (SS-6); 

 Geotextiles and Mats (EC-7), (SS-7); 

 Wind Erosion Control (WE-1); 

 Earth Dykes and Drainage Swales (EC-9), (SS-9); 

 Straw Bale Barriers (SE-9); 

 Vehicle and Equipment Cleaning (NS-8); 

 Vehicle and Equipment Fueling (NS-9); and 

 Vehicle and Equipment Maintenance (NS-10). 

4.1.2 Project Site and Linear Facilities 

The Project Site is currently somewhat rolling, dusty ground with sand cover. During construction 
the site will be surrounded by silt fences. These sediment barriers will be used to control 
sediments transported by runoff, and will remain after construction till all the permanent 
erosion control measures are installed and the soil is stabilized. 
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The project linear facilities (such as drainage, utilities and/or access roads) are assumed to be 
constructed within the rights-of-way of Avenue M (Columbia Way) and Site 1 Road. Temporary 
erosion control might include asphalt patching in the streets until permanent paving can be 
completed. 

During construction, temporary erosion control may include outlet protection and straw bale 
barriers. The following BMPs will be considered during site and linear facilities constructions: 

 Preservation of Existing Vegetation (EC-2), (SS-2); 

 Earth Dykes and Drainage Swales (EC-9), (SS-9); 

 Spill Prevention and Control (WM-4); 

 Check Dam (SE-4); 

 Fiber Rolls (SE-5); 

 Straw Bale Barrier (SE-9); 

 Sediment Basin (SE-2); and 

 Velocity Dissipation Devices (EC-10), (SS-10). 

4.1.3 Foundations 

During construction of the foundations, a concrete washout area will be required. Dumping of 
excess concrete and washing out of delivery vehicles shall be prohibited at other locations on site. 
Notices shall be posted to inform all drivers. 

The following BMPs will be considered during the construction of foundations: 

 Solid Waste Management (WM-5); and  

 Concrete Waste Management (WM-8). 

4.1.4 Site Stabilization and Demobilization 

As construction nears completion, areas used for parking, storage and laydown will be 
cleared and stabilized. Project Site areas that will continue to be used for parking or storage will 
have permanent storm water collection and conveyance structures provided. The 20 acre temporary 
parking and laydown area adjacent to the Project Site will be stabilized but will not drain to the 
Project’s infiltration basin; the general drainage direction will be to the north of the laydown area.   
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4.2 Other Controls 

4.2.1 Material Handling and Storage 

There will be a variety of chemicals stored and used during the construction and operation of the 
Project. Chemicals will be stored in appropriate chemical storage facilities. Bulk chemicals will be 
stored in storage tanks and other chemicals will be stored in returnable delivery containers. 
Chemical storage and chemical feed areas will be designed to contain leaks and spills. Berm and 
drain piping design will allow a full-tank capacity spill without overflowing the berms. For multiple 
tanks located within the same bermed area, the capacity of the largest single tank will determine the 
volume of the bermed area and drain piping. Secondary containment will hold 100% for a single 
tank, 100% of the largest tank if multiple tanks are contained with the same secondary containment 
structure, 150% of the largest tank if an underground storage tank, or 10% of total volume if greater, 
plus the volume from 25- year, 24-hour storm if exposed to rainfall. 

Drain piping for volatile chemicals shall be trapped and isolated from other drains to eliminate 
noxious or toxic vapors. After neutralization, if required, water collected from the chemical storage 
areas will be directed to the cooling tower basin. The aqueous ammonia storage area will have spill 
containment and ammonia vapor detection equipment. 

Safety showers and eyewashes will be provided in the vicinity of all chemical storage and use 
areas. Hose connections will be provided near the chemical storage and feed areas to flush spills 
and leaks to the plant wastewater collection system. Approved personal protective equipment will 
be used by plant personnel during chemical spill containment and cleanup activities. In case of a 
chemical spill or accidental release, personnel will be properly trained in the handling of these 
chemicals and instructed in the procedures to follow. Adequate supplies of absorbent material will 
be stored on site for spill cleanup. 

The following BMPs will be considered for material handling and storage: 

 Solid Waste Management (WM-5); 

 Vehicle and Equipment Fueling (NS-9); 

 Vehicle and Equipment Maintenance (NS-10); 

 Material Delivery and Storage (WM-1); 

 Material Use (WM-2); 

 Stockpile Management (WM-3); and 

 Concrete Waste Management (WM-8). 
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4.2.2 Solid and Hazardous Waste Management 

Wastewater: Wastewater generated during construction will include sanitary waste, storm water 
runoff, equipment washdown water, and water from excavation dewatering during construction 
(if dewatering is required). Depending on the chemical quality of these wastewaters, they will be 
classified as hazardous or nonhazardous. Sanitary waste will be collected in portable, self-contained 
toilets. Storm water runoff will be managed in accordance with a storm water management permit, 
which will be obtained prior to the start of construction. Equipment washdown water will be contained 
at designated wash areas and will be disposed of off site. Excavation dewatering water will be 
contained in portable tanks and sampled prior to disposal off site. Water used for dust control and soil 
compaction during construction will not result in discharge. 

Hazardous Waste: Most of the hazardous waste generated during construction will consist of liquid 
waste, such as water from excavation dewatering, flushing and cleaning fluids, passivating fluid 
(to prepare pipes for use), and solvents. Some hazardous solid waste, such as welding materials 
and dried paint, may also be generated. 

Flushing and cleaning waste liquid will be generated as pipes are cleaned and flushed. The volume 
of flushing and cleaning liquid waste generated is estimated to be one to two times the internal 
volume of the pipes cleaned. The quantity of welding, solvent, and paint waste is expected to be 
minimal. Wastewaters generated during construction could be considered hazardous. 

The construction contractor will be considered the generator of hazardous construction waste and 
will be responsible for proper handling of hazardous waste in compliance with all applicable federal, 
state, and local laws and regulations. This responsibility includes licensing, personnel training, 
accumulation limits and times, and reporting and recordkeeping. 

The hazardous waste will be collected in satellite accumulation containers near the points of 
generation. It will be moved daily to the contractor’s 90-day hazardous waste storage area located 
at the site construction laydown area. The waste will be removed from the site by a certified 
hazardous waste collection company and delivered to an authorized hazardous waste 
management facility, before expiration of the 90-day storage limit. 

The following BMPs will be considered at the designated storage locations: 

 Material Delivery and Storage (WM-1); 

 Material Use (WM-2); 

 Spill Prevention and Control (WM-4); 

 Solid Waste Management (WM-5); and 

 Hazardous Waste Management (WM-6). 
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4.2.2.1 Potential Contaminated Soil 

It is unlikely that contaminated soil will be encountered during construction. However, operators and 
construction personnel will be asked to report unusual conditions to the appropriate personnel and 
the area and/or material will be properly contained during investigative actions. If soils require 
temporary stockpiling, piles will be covered with plastic sheeting or tarps that are secured safely 
with sand bags and bermed with hay bales or silt fencing to prevent runoff from leaving the area. 
If required, samples will be collected and sent to a certified analytical laboratory for 
characterization. If contamination is detected, the waste will be handled and properly disposed of in 
an authorized waste management facility. 

4.2.3 Groundwater/Dewatering Controls 

Based on a preliminary geotechnical report, it is anticipated the construction phase of the Project 
will not require groundwater removal. Storm water is expected to result in only several days of 
dewatering during construction, and this will be in accordance with BMPs. With an unusual storm 
year, this could be as many as 5 to 10 days. 

If any contamination is detected via odors or visible sheens, the collected storm water will be handled 
and properly disposed in a manner consistent with federal, state, and local regulations. The following 
control methods will be considered for groundwater/dewatering controls, as necessary: 

 Dewatering Operations (NS-2); and 

 Hazardous Waste Management (WM-6). 

4.2.4 Off-site Vehicle Tracking 

Because sediment reaching public roads generally has a clear path to wetlands and water bodies, 
controls will be in place to minimize or eliminate soils from being tracked off the Project Site 
from vehicles. The site will have paved access roads and entrances/exits made of coarse 
aggregate to limit the amount of material adhering to tires. These areas will be inspected daily 
and cleaned as necessary using manual or mechanical street sweepers. The following control 
methods will be considered for off-site vehicle tracking, as necessary: 

 Stabilized Construction Entrance/Exit (TC-1); 

 Stabilized Construction Roadway (TC-2); and 

 Entrance/Outlet Tire Wash (TC-3). 
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4.2.5 Dust Suppression and Control 

During construction of the Project Site and the related linear facilities, dust erosion control 
measures will be implemented to minimize the wind-blown loss of soil. Reclaimed water of a quality 
equal to or better than existing surface runoff will be sprayed on the soil in construction areas to 
control dust during revegetation. 

The following control method will be considered for dust suppression, as necessary: 

 Wind Erosion Control (WE-1). 
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5 NOTICE TO READER 

This report has been prepared and the work referred to in this report have been undertaken by 
SNC-Lavalin Inc. (SNC-Lavalin) for the exclusive use of Palmdale Energy, LLC, who has been party 
to the development of the scope of work and understands its limitations. The methodology, findings, 
conclusions and recommendations in this report are based solely upon the scope of work and 
subject to the time and budgetary considerations described in the proposal and/or contract pursuant 
to which this report was issued. Any use, reliance on, or decision made by a third party based on 
this report is the sole responsibility of such third party. SNC-Lavalin accepts no liability or 
responsibility for any damages that may be suffered or incurred by any third party as a result of the 
use of, reliance on, or any decision made based on this report.  

The findings, conclusions and recommendations in this report (i) have been developed in a manner 
consistent with the level of skill normally exercised by professionals currently practicing under 
similar conditions in the area, and (ii) reflect SNC-Lavalin’s best judgment based on information 
available at the time of preparation of this report. No other warranties, either expressed or implied, 
are made as to the professional services provided under the terms of our original contract and 
included in this report. The findings and conclusions contained in this report are valid only as of the 
date of this report and may be based, in part, upon information provided by others. If any of the 
information is inaccurate, new information is discovered, site conditions change or applicable 
standards are amended, modifications to this report may be necessary. The results of this 
assessment should in no way be construed as a warranty that the subject site is free from any and 
all contamination. 

Any soil and rock descriptions in this report and associated logs have been made with the intent of 
providing general information on the subsurface conditions of the site. This information should not 
be used as geotechnical data for any purpose unless specifically addressed in the text of this 
report. Groundwater conditions described in this report refer only to those observed at the location 
and time of observation noted in the report. 

This report must be read as a whole, as sections taken out of context may be misleading. 
If discrepancies occur between the preliminary and final version of this report, it is the final version 
that takes precedence. Nothing in this report is intended to constitute or provide a legal opinion. 

The contents of this report are confidential and proprietary. Other than by Palmdale Energy, LLC, 
copying or distribution of this report or use of or reliance on the information contained herein, in 
whole or in part, is not permitted without the express written permission of Palmdale Energy, LLC 
and SNC-Lavalin. 



 

 

FIGURES 

1: Location Map: Drawing 630636-41DK-1001 
2: Vicinity Key Map: Drawing 630636-41DK-1002 
3: Site Delineation: Drawing 630636-41DK-1003 
4: Watercourses and Critical Areas: Drawing 630636-41DK-1004 
5: Limit for Clearing and Grading and Measures for Erosion and Sediment Control: 

Drawing 630636-41DK-1007  













 

 

APPENDIX A 

Pre- and Post-Development Drainage Plans (Drawings 630636-41DK-1005 and 1006) 

  







 

 

APPENDIX B 

Pre-Development Drainage Calculations 

  



Hydrograph Summary Report

1

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.041 1 1363 845 ------ ------ ------ Pre Area 1

2 SCS Runoff 0.191 1 1385 3,922 ------ ------ ------ Pre Area 2

3 SCS Runoff 0.104 1 1369 2,131 ------ ------ ------ Pre Area 3

4 SCS Runoff 0.074 1 1354 1,518 ------ ------ ------ Pre Area 4

5 SCS Runoff 0.100 1 1362 2,041 ------ ------ ------ Pre Area 5

6 SCS Runoff 0.132 1 1355 2,703 ------ ------ ------ Pre Area 6

7 SCS Runoff 0.241 1 1368 4,943 ------ ------ ------ Pre Area 7

8 SCS Runoff 0.008 1 1360 166 ------ ------ ------ Pre Area 8

Pre-development.gpw Return Period: 2 Year Friday, 08 / 7 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 1

Pre Area 1

Hydrograph type =  SCS Runoff Peak discharge =  0.041 cfs
Storm frequency =  2 yrs Time to peak =  1363 min
Time interval =  1 min Hyd. volume =  845 cuft
Drainage area =  30.380 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  36.70 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
3

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 1

Pre Area 1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.60 0.00 0.00

Travel Time (min) = 5.92 + 0.00 + 0.00 = 5.92

Shallow Concentrated Flow
Flow length (ft) =  1670.00 0.00 0.00
Watercourse slope (%) =  0.60 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.25 0.00 0.00

Travel Time (min) = 22.27 + 0.00 + 0.00 = 22.27

Channel Flow
X sectional flow area (sqft) =  130.00 10.00 0.00
Wetted perimeter (ft) =  130.00 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =4.44

0.00
0.00

Flow length (ft) ({0})2279.0 250.0 0.0

Travel Time (min) = 8.56 + 0.00 + 0.00 = 8.56

Total Travel Time, Tc .............................................................................. 36.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 2

Pre Area 2

Hydrograph type =  SCS Runoff Peak discharge =  0.191 cfs
Storm frequency =  2 yrs Time to peak =  1385 min
Time interval =  1 min Hyd. volume =  3,922 cuft
Drainage area =  141.340 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  67.10 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 2

Pre Area 2

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.90 0.00 0.00

Travel Time (min) = 5.04 + 0.00 + 0.00 = 5.04

Shallow Concentrated Flow
Flow length (ft) =  4730.00 200.00 0.00
Watercourse slope (%) =  0.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.53 0.00 0.00

Travel Time (min) = 51.50 + 0.00 + 0.00 = 51.50

Channel Flow
X sectional flow area (sqft) =  130.00 200.00 0.00
Wetted perimeter (ft) =  130.00 200.00 0.00
Channel slope (%) =  0.90 0.90 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =5.44

5.44
0.00

Flow length (ft) ({0})2000.0 1444.0 0.0

Travel Time (min) = 6.13 + 4.43 + 0.00 = 10.56

Total Travel Time, Tc .............................................................................. 67.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 3

Pre Area 3

Hydrograph type =  SCS Runoff Peak discharge =  0.104 cfs
Storm frequency =  2 yrs Time to peak =  1369 min
Time interval =  1 min Hyd. volume =  2,131 cuft
Drainage area =  77.020 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  44.50 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 3

Pre Area 3

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.80 0.00 0.00

Travel Time (min) = 5.28 + 0.00 + 0.00 = 5.28

Shallow Concentrated Flow
Flow length (ft) =  3140.00 0.00 0.00
Watercourse slope (%) =  0.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.44 0.00 0.00

Travel Time (min) = 36.26 + 0.00 + 0.00 = 36.26

Channel Flow
X sectional flow area (sqft) =  130.00 0.00 0.00
Wetted perimeter (ft) =  130.00 0.00 0.00
Channel slope (%) =  0.80 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =5.13

0.00
0.00

Flow length (ft) ({0})913.0 0.0 0.0

Travel Time (min) = 2.97 + 0.00 + 0.00 = 2.97

Total Travel Time, Tc .............................................................................. 44.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 4

Pre Area 4

Hydrograph type =  SCS Runoff Peak discharge =  0.074 cfs
Storm frequency =  2 yrs Time to peak =  1354 min
Time interval =  1 min Hyd. volume =  1,518 cuft
Drainage area =  54.880 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 4

Pre Area 4

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  1.10 0.00 0.00

Travel Time (min) = 4.65 + 0.00 + 0.00 = 4.65

Shallow Concentrated Flow
Flow length (ft) =  1601.00 0.00 0.00
Watercourse slope (%) =  1.10 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.69 0.00 0.00

Travel Time (min) = 15.77 + 0.00 + 0.00 = 15.77

Channel Flow
X sectional flow area (sqft) =  70.00 0.00 0.00
Wetted perimeter (ft) =  70.00 0.00 0.00
Channel slope (%) =  1.10 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =6.01

0.00
0.00

Flow length (ft) ({0})1220.0 0.0 0.0

Travel Time (min) = 3.38 + 0.00 + 0.00 = 3.38

Total Travel Time, Tc .............................................................................. 23.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 5

Pre Area 5

Hydrograph type =  SCS Runoff Peak discharge =  0.100 cfs
Storm frequency =  2 yrs Time to peak =  1362 min
Time interval =  1 min Hyd. volume =  2,041 cuft
Drainage area =  73.770 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  34.40 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 5

Pre Area 5

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.90 0.00 0.00

Travel Time (min) = 5.04 + 0.00 + 0.00 = 5.04

Shallow Concentrated Flow
Flow length (ft) =  2404.00 0.00 0.00
Watercourse slope (%) =  0.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.53 0.00 0.00

Travel Time (min) = 26.18 + 0.00 + 0.00 = 26.18

Channel Flow
X sectional flow area (sqft) =  25.00 0.00 0.00
Wetted perimeter (ft) =  25.00 0.00 0.00
Channel slope (%) =  1.70 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =7.47

0.00
0.00

Flow length (ft) ({0})1413.0 0.0 0.0

Travel Time (min) = 3.15 + 0.00 + 0.00 = 3.15

Total Travel Time, Tc .............................................................................. 34.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 6

Pre Area 6

Hydrograph type =  SCS Runoff Peak discharge =  0.132 cfs
Storm frequency =  2 yrs Time to peak =  1355 min
Time interval =  1 min Hyd. volume =  2,703 cuft
Drainage area =  96.960 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  25.70 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 6

Pre Area 6

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.70 0.00 0.00

Travel Time (min) = 5.57 + 0.00 + 0.00 = 5.57

Shallow Concentrated Flow
Flow length (ft) =  1210.00 0.00 0.00
Watercourse slope (%) =  0.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.35 0.00 0.00

Travel Time (min) = 14.94 + 0.00 + 0.00 = 14.94

Channel Flow
X sectional flow area (sqft) =  70.00 0.00 0.00
Wetted perimeter (ft) =  70.00 0.00 0.00
Channel slope (%) =  0.70 0.00 0.00
Manning's n-value =  0.013 0.026 0.015
Velocity (ft/s) =9.59

0.00
0.00

Flow length (ft) ({0})2996.0 0.0 0.0

Travel Time (min) = 5.21 + 0.00 + 0.00 = 5.21

Total Travel Time, Tc .............................................................................. 25.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 7

Pre Area 7

Hydrograph type =  SCS Runoff Peak discharge =  0.241 cfs
Storm frequency =  2 yrs Time to peak =  1368 min
Time interval =  1 min Hyd. volume =  4,943 cuft
Drainage area =  179.550 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  43.00 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 7

Pre Area 7

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 6.37 + 0.00 + 0.00 = 6.37

Shallow Concentrated Flow
Flow length (ft) =  1727.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.14 0.00 0.00

Travel Time (min) = 25.23 + 0.00 + 0.00 = 25.23

Channel Flow
X sectional flow area (sqft) =  60.00 0.00 0.00
Wetted perimeter (ft) =  65.00 0.00 0.00
Channel slope (%) =  1.10 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =5.70

0.00
0.00

Flow length (ft) ({0})3883.0 0.0 0.0

Travel Time (min) = 11.36 + 0.00 + 0.00 = 11.36

Total Travel Time, Tc .............................................................................. 43.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 8

Pre Area 8

Hydrograph type =  SCS Runoff Peak discharge =  0.008 cfs
Storm frequency =  2 yrs Time to peak =  1360 min
Time interval =  1 min Hyd. volume =  166 cuft
Drainage area =  6.030 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  33.70 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 8

Pre Area 8

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.70 0.00 0.00

Travel Time (min) = 5.57 + 0.00 + 0.00 = 5.57

Shallow Concentrated Flow
Flow length (ft) =  2221.00 0.00 0.00
Watercourse slope (%) =  0.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.35 0.00 0.00

Travel Time (min) = 27.42 + 0.00 + 0.00 = 27.42

Channel Flow
X sectional flow area (sqft) =  70.00 0.00 0.00
Wetted perimeter (ft) =  70.00 0.00 0.00
Channel slope (%) =  0.70 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =4.79

0.00
0.00

Flow length (ft) ({0})200.0 0.0 0.0

Travel Time (min) = 0.70 + 0.00 + 0.00 = 0.70

Total Travel Time, Tc .............................................................................. 33.70 min



Hydrograph Summary Report

18

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 5.913 1 620 87,070 ------ ------ ------ Pre Area 1

2 SCS Runoff 19.70 1 651 404,055 ------ ------ ------ Pre Area 2

3 SCS Runoff 13.31 1 629 219,494 ------ ------ ------ Pre Area 3

4 SCS Runoff 13.40 1 611 156,399 ------ ------ ------ Pre Area 4

5 SCS Runoff 14.74 1 619 210,232 ------ ------ ------ Pre Area 5

6 SCS Runoff 22.84 1 613 278,478 ------ ------ ------ Pre Area 6

7 SCS Runoff 31.64 1 627 509,228 ------ ------ ------ Pre Area 7

8 SCS Runoff 1.238 1 617 17,077 ------ ------ ------ Pre Area 8

Pre-development.gpw Return Period: 100 Year Friday, 08 / 7 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 1

Pre Area 1

Hydrograph type =  SCS Runoff Peak discharge =  5.913 cfs
Storm frequency =  100 yrs Time to peak =  620 min
Time interval =  1 min Hyd. volume =  87,070 cuft
Drainage area =  30.380 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  36.70 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 2

Pre Area 2

Hydrograph type =  SCS Runoff Peak discharge =  19.70 cfs
Storm frequency =  100 yrs Time to peak =  651 min
Time interval =  1 min Hyd. volume =  404,055 cuft
Drainage area =  141.340 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  67.10 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 3

Pre Area 3

Hydrograph type =  SCS Runoff Peak discharge =  13.31 cfs
Storm frequency =  100 yrs Time to peak =  629 min
Time interval =  1 min Hyd. volume =  219,494 cuft
Drainage area =  77.020 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  44.50 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 4

Pre Area 4

Hydrograph type =  SCS Runoff Peak discharge =  13.40 cfs
Storm frequency =  100 yrs Time to peak =  611 min
Time interval =  1 min Hyd. volume =  156,399 cuft
Drainage area =  54.880 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 5

Pre Area 5

Hydrograph type =  SCS Runoff Peak discharge =  14.74 cfs
Storm frequency =  100 yrs Time to peak =  619 min
Time interval =  1 min Hyd. volume =  210,232 cuft
Drainage area =  73.770 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  34.40 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 6

Pre Area 6

Hydrograph type =  SCS Runoff Peak discharge =  22.84 cfs
Storm frequency =  100 yrs Time to peak =  613 min
Time interval =  1 min Hyd. volume =  278,478 cuft
Drainage area =  96.960 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  25.70 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 7

Pre Area 7

Hydrograph type =  SCS Runoff Peak discharge =  31.64 cfs
Storm frequency =  100 yrs Time to peak =  627 min
Time interval =  1 min Hyd. volume =  509,228 cuft
Drainage area =  179.550 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  43.00 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 8

Pre Area 8

Hydrograph type =  SCS Runoff Peak discharge =  1.238 cfs
Storm frequency =  100 yrs Time to peak =  617 min
Time interval =  1 min Hyd. volume =  17,077 cuft
Drainage area =  6.030 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  33.70 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Summary Report

1

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.041 1 1363 845 ------ ------ ------ Post Area 1 - Unchanged

2 SCS Runoff 0.191 1 1385 3,922 ------ ------ ------ Post  Area 2- Unchanged

3 SCS Runoff 0.104 1 1369 2,131 ------ ------ ------ Post Area 3 - Unchanged

4 SCS Runoff 0.074 1 1354 1,518 ------ ------ ------ Post Area 4 - Unchanged

5 SCS Runoff 0.100 1 1362 2,041 ------ ------ ------ Post  Area 5 - Unchanged

6 SCS Runoff 0.132 1 1355 2,703 ------ ------ ------ Post Area 6 - Unchanged

7 SCS Runoff 0.008 1 1360 166 ------ ------ ------ Post Area 8 - Unchanged

8 SCS Runoff 0.129 1 1363 2,641 ------ ------ ------ Post Area 7-1

9 SCS Runoff 15.26 1 596 67,867 ------ ------ ------ Post Area 7-2

10 SCS Runoff 9.688 1 598 51,654 ------ ------ ------ Post Area 7-3

11 SCS Runoff 0.045 1 1344 926 ------ ------ ------ Post Area 7-4

12 Combine 24.83 1 597 122,161 8, 9, 10, ------ ------ Post Combine to Pond

13 Reservoir 0.000 1 n/a 0 12 2490.95 122,161 Infiltration Basin 1

Post-development.gpw Return Period: 2 Year Friday, 08 / 7 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 1

Post Area 1 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  0.041 cfs
Storm frequency =  2 yrs Time to peak =  22.72 hrs
Time interval =  1 min Hyd. volume =  845 cuft
Drainage area =  30.380 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  36.70 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
3

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 1

Post Area 1 - Unchanged

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.60 0.00 0.00

Travel Time (min) = 5.92 + 0.00 + 0.00 = 5.92

Shallow Concentrated Flow
Flow length (ft) =  1670.00 0.00 0.00
Watercourse slope (%) =  0.60 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.25 0.00 0.00

Travel Time (min) = 22.27 + 0.00 + 0.00 = 22.27

Channel Flow
X sectional flow area (sqft) =  130.00 10.00 0.00
Wetted perimeter (ft) =  130.00 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =4.44

0.00
0.00

Flow length (ft) ({0})2279.0 250.0 0.0

Travel Time (min) = 8.56 + 0.00 + 0.00 = 8.56

Total Travel Time, Tc .............................................................................. 36.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 2

Post  Area 2- Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  0.191 cfs
Storm frequency =  2 yrs Time to peak =  23.08 hrs
Time interval =  1 min Hyd. volume =  3,922 cuft
Drainage area =  141.340 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  67.10 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 2

Post  Area 2- Unchanged

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.90 0.00 0.00

Travel Time (min) = 5.04 + 0.00 + 0.00 = 5.04

Shallow Concentrated Flow
Flow length (ft) =  4730.00 200.00 0.00
Watercourse slope (%) =  0.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.53 0.00 0.00

Travel Time (min) = 51.50 + 0.00 + 0.00 = 51.50

Channel Flow
X sectional flow area (sqft) =  130.00 200.00 0.00
Wetted perimeter (ft) =  130.00 200.00 0.00
Channel slope (%) =  0.90 0.90 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =5.44

5.44
0.00

Flow length (ft) ({0})2000.0 1444.0 0.0

Travel Time (min) = 6.13 + 4.43 + 0.00 = 10.56

Total Travel Time, Tc .............................................................................. 67.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 3

Post Area 3 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  0.104 cfs
Storm frequency =  2 yrs Time to peak =  22.82 hrs
Time interval =  1 min Hyd. volume =  2,131 cuft
Drainage area =  77.020 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  44.50 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 3

Post Area 3 - Unchanged

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.80 0.00 0.00

Travel Time (min) = 5.28 + 0.00 + 0.00 = 5.28

Shallow Concentrated Flow
Flow length (ft) =  3140.00 0.00 0.00
Watercourse slope (%) =  0.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.44 0.00 0.00

Travel Time (min) = 36.26 + 0.00 + 0.00 = 36.26

Channel Flow
X sectional flow area (sqft) =  130.00 0.00 0.00
Wetted perimeter (ft) =  130.00 0.00 0.00
Channel slope (%) =  0.80 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =5.13

0.00
0.00

Flow length (ft) ({0})913.0 0.0 0.0

Travel Time (min) = 2.97 + 0.00 + 0.00 = 2.97

Total Travel Time, Tc .............................................................................. 44.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 4

Post Area 4 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  0.074 cfs
Storm frequency =  2 yrs Time to peak =  22.57 hrs
Time interval =  1 min Hyd. volume =  1,518 cuft
Drainage area =  54.880 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 4

Post Area 4 - Unchanged

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  1.10 0.00 0.00

Travel Time (min) = 4.65 + 0.00 + 0.00 = 4.65

Shallow Concentrated Flow
Flow length (ft) =  1601.00 0.00 0.00
Watercourse slope (%) =  1.10 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.69 0.00 0.00

Travel Time (min) = 15.77 + 0.00 + 0.00 = 15.77

Channel Flow
X sectional flow area (sqft) =  70.00 0.00 0.00
Wetted perimeter (ft) =  70.00 0.00 0.00
Channel slope (%) =  1.10 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =6.01

0.00
0.00

Flow length (ft) ({0})1220.0 0.0 0.0

Travel Time (min) = 3.38 + 0.00 + 0.00 = 3.38

Total Travel Time, Tc .............................................................................. 23.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 5

Post  Area 5 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  0.100 cfs
Storm frequency =  2 yrs Time to peak =  22.70 hrs
Time interval =  1 min Hyd. volume =  2,041 cuft
Drainage area =  73.770 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  34.40 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 5

Post  Area 5 - Unchanged

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.90 0.00 0.00

Travel Time (min) = 5.04 + 0.00 + 0.00 = 5.04

Shallow Concentrated Flow
Flow length (ft) =  2404.00 0.00 0.00
Watercourse slope (%) =  0.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.53 0.00 0.00

Travel Time (min) = 26.18 + 0.00 + 0.00 = 26.18

Channel Flow
X sectional flow area (sqft) =  25.00 0.00 0.00
Wetted perimeter (ft) =  25.00 0.00 0.00
Channel slope (%) =  1.70 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =7.47

0.00
0.00

Flow length (ft) ({0})1413.0 0.0 0.0

Travel Time (min) = 3.15 + 0.00 + 0.00 = 3.15

Total Travel Time, Tc .............................................................................. 34.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 6

Post Area 6 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  0.132 cfs
Storm frequency =  2 yrs Time to peak =  22.58 hrs
Time interval =  1 min Hyd. volume =  2,703 cuft
Drainage area =  96.960 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  25.70 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 6

Post Area 6 - Unchanged

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.70 0.00 0.00

Travel Time (min) = 5.57 + 0.00 + 0.00 = 5.57

Shallow Concentrated Flow
Flow length (ft) =  1210.00 0.00 0.00
Watercourse slope (%) =  0.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.35 0.00 0.00

Travel Time (min) = 14.94 + 0.00 + 0.00 = 14.94

Channel Flow
X sectional flow area (sqft) =  70.00 0.00 0.00
Wetted perimeter (ft) =  70.00 0.00 0.00
Channel slope (%) =  0.70 0.00 0.00
Manning's n-value =  0.013 0.026 0.015
Velocity (ft/s) =9.59

0.00
0.00

Flow length (ft) ({0})2996.0 0.0 0.0

Travel Time (min) = 5.21 + 0.00 + 0.00 = 5.21

Total Travel Time, Tc .............................................................................. 25.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 7

Post Area 8 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  0.008 cfs
Storm frequency =  2 yrs Time to peak =  22.67 hrs
Time interval =  1 min Hyd. volume =  166 cuft
Drainage area =  6.030 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  33.70 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 7

Post Area 8 - Unchanged

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 1.39 1.39
Land slope (%) =  0.70 0.00 0.00

Travel Time (min) = 5.57 + 0.00 + 0.00 = 5.57

Shallow Concentrated Flow
Flow length (ft) =  2221.00 0.00 0.00
Watercourse slope (%) =  0.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.35 0.00 0.00

Travel Time (min) = 27.42 + 0.00 + 0.00 = 27.42

Channel Flow
X sectional flow area (sqft) =  70.00 0.00 0.00
Wetted perimeter (ft) =  70.00 0.00 0.00
Channel slope (%) =  0.70 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =4.79

0.00
0.00

Flow length (ft) ({0})200.0 0.0 0.0

Travel Time (min) = 0.70 + 0.00 + 0.00 = 0.70

Total Travel Time, Tc .............................................................................. 33.70 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 8

Post Area 7-1

Hydrograph type =  SCS Runoff Peak discharge =  0.129 cfs
Storm frequency =  2 yrs Time to peak =  22.72 hrs
Time interval =  1 min Hyd. volume =  2,641 cuft
Drainage area =  94.920 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  37.10 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 8

Post Area 7-1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  300.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 15.34 + 0.00 + 0.00 = 15.34

Shallow Concentrated Flow
Flow length (ft) =  1100.00 0.00 0.00
Watercourse slope (%) =  0.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.14 0.00 0.00

Travel Time (min) = 16.07 + 0.00 + 0.00 = 16.07

Channel Flow
X sectional flow area (sqft) =  60.00 0.00 0.00
Wetted perimeter (ft) =  65.00 0.00 0.00
Channel slope (%) =  1.10 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =5.70

0.00
0.00

Flow length (ft) ({0})1941.0 0.0 0.0

Travel Time (min) = 5.68 + 0.00 + 0.00 = 5.68

Total Travel Time, Tc .............................................................................. 37.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 9

Post Area 7-2

Hydrograph type =  SCS Runoff Peak discharge =  15.26 cfs
Storm frequency =  2 yrs Time to peak =  9.93 hrs
Time interval =  1 min Hyd. volume =  67,867 cuft
Drainage area =  15.470 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.20 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 9

Post Area 7-2

Description A B C Totals

Sheet Flow
Manning's n-value =  0.025 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 0.00 0.00
Land slope (%) =  0.50 0.00 0.00

Travel Time (min) = 6.17 + 0.00 + 0.00 = 6.17

Shallow Concentrated Flow
Flow length (ft) =  1250.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 6.20 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 10

Post Area 7-3

Hydrograph type =  SCS Runoff Peak discharge =  9.688 cfs
Storm frequency =  2 yrs Time to peak =  9.97 hrs
Time interval =  1 min Hyd. volume =  51,654 cuft
Drainage area =  37.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.80 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 10

Post Area 7-3

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 4.83 + 0.00 + 0.00 = 4.83

Shallow Concentrated Flow
Flow length (ft) =  1500.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 4.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 11

Post Area 7-4

Hydrograph type =  SCS Runoff Peak discharge =  0.045 cfs
Storm frequency =  2 yrs Time to peak =  22.40 hrs
Time interval =  1 min Hyd. volume =  926 cuft
Drainage area =  32.900 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.30 min
Total precip. =  1.39 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 11

Post Area 7-4

Description A B C Totals

Sheet Flow
Manning's n-value =  0.026 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  1.39 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 4.83 + 0.00 + 0.00 = 4.83

Shallow Concentrated Flow
Flow length (ft) =  1090.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  60.00 0.00 0.00
Wetted perimeter (ft) =  65.00 0.00 0.00
Channel slope (%) =  1.00 0.00 0.00
Manning's n-value =  0.026 0.026 0.015
Velocity (ft/s) =5.43

0.00
0.00

Flow length (ft) ({0})2100.0 0.0 0.0

Travel Time (min) = 6.44 + 0.00 + 0.00 = 6.44

Total Travel Time, Tc .............................................................................. 11.30 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 12

Post Combine to Pond

Hydrograph type =  Combine Peak discharge =  24.83 cfs
Storm frequency =  2 yrs Time to peak =  9.95 hrs
Time interval =  1 min Hyd. volume =  122,161 cuft
Inflow hyds. =  8, 9, 10 Contrib. drain. area =  147.460 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 13

Infiltration Basin 1

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  n/a
Time interval =  1 min Hyd. volume =  0 cuft
Inflow hyd. No. =  12 - Post Combine to Pond Max. Elevation =  2490.95 ft
Reservoir name =  <Infiltraion Basin 1> Max. Storage =  122,161 cuft

Storage Indication method used.
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Pond Report 26

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Pond No. 1 -  <Infiltraion Basin 1>

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 2485.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 2485.00 322 0 0
1.00 2486.00 10,089 4,070 4,070
2.00 2487.00 15,428 12,663 16,733
3.00 2488.00 20,967 18,125 34,858
4.00 2489.00 26,708 23,777 58,636
5.00 2490.00 32,648 29,626 88,261
6.00 2491.00 38,799 35,676 123,937
7.00 2492.00 45,140 41,925 165,862
8.00 2493.00 51,696 48,376 214,238
9.00 2494.00 58,446 55,031 269,269

10.00 2495.00 65,386 61,878 331,147
11.00 2496.00 72,526 68,918 400,065
12.00 2497.00 79,850 76,151 476,216
13.00 2498.00 87,341 83,559 559,776
14.00 2499.00 94,967 91,118 650,893
15.00 2500.00 102,758 98,827 749,720
16.00 2501.00 110,707 106,697 856,417
17.00 2502.00 118,814 114,725 971,143
18.00 2503.00 120,694 119,741 1,090,884

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .000 .000 .000 n/a

Orifice Coeff. =  0.00 0.00 0.00 0.00

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  0.00 0.00 0.00 0.00

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 2485.00 --- --- --- --- --- --- --- --- --- --- 0.000
1.00 4,070 2486.00 --- --- --- --- --- --- --- --- --- --- 0.000
2.00 16,733 2487.00 --- --- --- --- --- --- --- --- --- --- 0.000
3.00 34,858 2488.00 --- --- --- --- --- --- --- --- --- --- 0.000
4.00 58,636 2489.00 --- --- --- --- --- --- --- --- --- --- 0.000
5.00 88,261 2490.00 --- --- --- --- --- --- --- --- --- --- 0.000
6.00 123,937 2491.00 --- --- --- --- --- --- --- --- --- --- 0.000
7.00 165,862 2492.00 --- --- --- --- --- --- --- --- --- --- 0.000
8.00 214,238 2493.00 --- --- --- --- --- --- --- --- --- --- 0.000
9.00 269,269 2494.00 --- --- --- --- --- --- --- --- --- --- 0.000

10.00 331,147 2495.00 --- --- --- --- --- --- --- --- --- --- 0.000
11.00 400,065 2496.00 --- --- --- --- --- --- --- --- --- --- 0.000
12.00 476,216 2497.00 --- --- --- --- --- --- --- --- --- --- 0.000
13.00 559,776 2498.00 --- --- --- --- --- --- --- --- --- --- 0.000
14.00 650,893 2499.00 --- --- --- --- --- --- --- --- --- --- 0.000
15.00 749,720 2500.00 --- --- --- --- --- --- --- --- --- --- 0.000
16.00 856,417 2501.00 --- --- --- --- --- --- --- --- --- --- 0.000
17.00 971,143 2502.00 --- --- --- --- --- --- --- --- --- --- 0.000
18.00 1,090,884 2503.00 --- --- --- --- --- --- --- --- --- --- 0.000



Hydrograph Summary Report

27

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 5.913 1 620 87,070 ------ ------ ------ Post Area 1 - Unchanged

2 SCS Runoff 19.70 1 651 404,055 ------ ------ ------ Post  Area 2- Unchanged

3 SCS Runoff 13.31 1 629 219,494 ------ ------ ------ Post Area 3 - Unchanged

4 SCS Runoff 13.40 1 611 156,399 ------ ------ ------ Post Area 4 - Unchanged

5 SCS Runoff 14.74 1 619 210,232 ------ ------ ------ Post  Area 5 - Unchanged

6 SCS Runoff 22.84 1 613 278,478 ------ ------ ------ Post Area 6 - Unchanged

7 SCS Runoff 1.238 1 617 17,077 ------ ------ ------ Post Area 8 - Unchanged

8 SCS Runoff 18.48 1 620 272,043 ------ ------ ------ Post Area 7-1

9 SCS Runoff 43.78 1 596 203,600 ------ ------ ------ Post Area 7-2

10 SCS Runoff 71.09 1 595 300,841 ------ ------ ------ Post Area 7-3

11 SCS Runoff 12.12 1 602 95,434 ------ ------ ------ Post Area 7-4

12 Combine 116.89 1 595 776,484 8, 9, 10, ------ ------ Post Combine to Pond

13 Reservoir 0.000 1 n/a 0 12 2500.25 776,484 Infiltration Basin 1

Post-development.gpw Return Period: 100 Year Friday, 08 / 7 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 1

Post Area 1 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  5.913 cfs
Storm frequency =  100 yrs Time to peak =  10.33 hrs
Time interval =  1 min Hyd. volume =  87,070 cuft
Drainage area =  30.380 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  36.70 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 2

Post  Area 2- Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  19.70 cfs
Storm frequency =  100 yrs Time to peak =  10.85 hrs
Time interval =  1 min Hyd. volume =  404,055 cuft
Drainage area =  141.340 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  67.10 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 3

Post Area 3 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  13.31 cfs
Storm frequency =  100 yrs Time to peak =  10.48 hrs
Time interval =  1 min Hyd. volume =  219,494 cuft
Drainage area =  77.020 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  44.50 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 4

Post Area 4 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  13.40 cfs
Storm frequency =  100 yrs Time to peak =  10.18 hrs
Time interval =  1 min Hyd. volume =  156,399 cuft
Drainage area =  54.880 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 5

Post  Area 5 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  14.74 cfs
Storm frequency =  100 yrs Time to peak =  10.32 hrs
Time interval =  1 min Hyd. volume =  210,232 cuft
Drainage area =  73.770 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  34.40 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484

32

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

Q (cfs)

Time (hrs)

Post  Area 5 - Unchanged

Hyd. No. 5 -- 100 Year

Hyd No. 5
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 6

Post Area 6 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  22.84 cfs
Storm frequency =  100 yrs Time to peak =  10.22 hrs
Time interval =  1 min Hyd. volume =  278,478 cuft
Drainage area =  96.960 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  25.70 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484

33

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

Q (cfs)

Time (hrs)

Post Area 6 - Unchanged

Hyd. No. 6 -- 100 Year

Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 7

Post Area 8 - Unchanged

Hydrograph type =  SCS Runoff Peak discharge =  1.238 cfs
Storm frequency =  100 yrs Time to peak =  10.28 hrs
Time interval =  1 min Hyd. volume =  17,077 cuft
Drainage area =  6.030 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  33.70 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 8

Post Area 7-1

Hydrograph type =  SCS Runoff Peak discharge =  18.48 cfs
Storm frequency =  100 yrs Time to peak =  10.33 hrs
Time interval =  1 min Hyd. volume =  272,043 cuft
Drainage area =  94.920 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  37.10 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 9

Post Area 7-2

Hydrograph type =  SCS Runoff Peak discharge =  43.78 cfs
Storm frequency =  100 yrs Time to peak =  9.93 hrs
Time interval =  1 min Hyd. volume =  203,600 cuft
Drainage area =  15.470 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  6.20 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 10

Post Area 7-3

Hydrograph type =  SCS Runoff Peak discharge =  71.09 cfs
Storm frequency =  100 yrs Time to peak =  9.92 hrs
Time interval =  1 min Hyd. volume =  300,841 cuft
Drainage area =  37.070 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  4.80 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 11

Post Area 7-4

Hydrograph type =  SCS Runoff Peak discharge =  12.12 cfs
Storm frequency =  100 yrs Time to peak =  10.03 hrs
Time interval =  1 min Hyd. volume =  95,434 cuft
Drainage area =  32.900 ac Curve number =  63
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  11.30 min
Total precip. =  3.75 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Friday, 08 / 7 / 2015

Hyd. No. 12

Post Combine to Pond

Hydrograph type =  Combine Peak discharge =  116.89 cfs
Storm frequency =  100 yrs Time to peak =  9.92 hrs
Time interval =  1 min Hyd. volume =  776,484 cuft
Inflow hyds. =  8, 9, 10 Contrib. drain. area =  147.460 ac
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Hyd. No. 13

Infiltration Basin 1

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  100 yrs Time to peak =  n/a
Time interval =  1 min Hyd. volume =  0 cuft
Inflow hyd. No. =  12 - Post Combine to Pond Max. Elevation =  2500.25 ft
Reservoir name =  <Infiltraion Basin 1> Max. Storage =  776,484 cuft

Storage Indication method used.

40

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

Q (cfs)

Time (hrs)

Infiltration Basin 1

Hyd. No. 13 -- 100 Year

Hyd No. 13 Hyd No. 12 Total storage used = 776,484 cuft



 

 

APPENDIX D 

Best Management Practices 
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