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1 General Information 

The purpose of this report is to document the engineering approach for the design 
of a soil cover for the Dearcop Landfill in Gates, New York. The Dearcop Farm 
site is an inactive 6-acre landfill located off the north end of Dearcop Drive and 
Varian Lane in the Town of Gates, Monroe County, New York.  
 
The site functioned as a disposal area from 1919 to 1970. The site received 
industrial waste between 1930 and 1970 from General Railway Signal Company, 
E.I. DuPont DeNemours and Company, Inc. (DuPont), the Pfaudler Company, 
and American Brakeshoe Company. The waste disposed of at the site included 
rubbish, office paper, wood, debris, scrap iron, foundry dirt, sandblasting sand, 
and sand castings. Waste disposed of by DuPont also included acids, heavy 
metals, waste oil and oil sludges, halogenated organics, and other compounds. 
These wastes were disposed of through open burning and the I-490 highway 
median is currently located over the former solvent burning area.  
 
A record of decision (ROD) was signed in 1995 calling for capping of the landfill. 
E & E and its subcontractor, Lu Engineers, conducted a soil vapor pilot extraction 
test at the site in May 1998. Based on the results of these tests, E & E evaluated 
the feasibility of implementing soil vapor extraction (SVE) and recommended that 
SVE not be implemented at this site.  
 
E & E then completed a design for the NYSDEC in 2003. This design was for a 
landfill cover system for the south cap area and the area in the highway median. 
Main project activities included designing a landfill cover, designing proper site 
grading, and using models to evaluate the performance of the landfill cover under 
certain rainfall conditions. Because of complications with performing the work in 
the New York State Department of Transportation (NYSDOT) right-of-way, the 
construction was never completed.  
 
E & E completed a redesign for the NYSDEC in 2018 and again in 2023. These 
redesigns updated various aspects of the cover system, re-evaluated the modeling 
of rainfall runoff on the cover, and added additional features including the 
installation of a gravel turnaround at the end of Varian Lane. 
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2 Existing Conditions 

 
The site is approximately 6 acres in size and is bordered by residential areas to the 
south. The site is bordered on the east by a small man-made embankment 
approximately 70 feet west of the New York State Barge Canal.  The eastbound 
lanes and an exit ramp from Interstate Route 490 (I-490) border the site to the 
north and Interstate Route 390 (I-390) borders the site on the west.  
 
The site is open in the west and central portion, with evidence of past grading. 
The site is well-vegetated with weeds, brush, and trees. Foundry sand, slag, scrap 
metal, wood glass, and other debris can be seen at the surface. The terrain is 
uneven, but the slope and drainage trend principally north and east to the canal. 
Access to the site is available from the south off of Dearcop Drive and Varian 
Lane. 
 
Sediment with contaminants above site cleanup goals have been identified in 
existing site drainage ditches. The existing drainage ditch flows east to west and is 
located adjacent to the south side of the eastbound lane of I-490. The ditch enters 
a 42-inch corrugated metal pipe (CMP) near the east side of the site where the 
drainage flows north across the eastbound lane of I-490. The pipe daylights 
approximately 50 feet south of the westbound lane of I-490 where surface runoff 
from the median cap area enters the drainage. The drainage enters a 42-inch CMP 
culvert under the west-bound lane of I-490. Site surface runoff water ultimately 
discharges to the barge canal 100 feet north of the highway.  
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3 Project Justification 

A ROD (Appendix A) was completed for this project in March 1995 that 
presented the selected remedy for the Dearcop Farm Landfill site. Based on the 
results of the Remedial Investigation/Feasibility Study (Appendix B) for the 
Dearcop Farm Landfill site and the criteria identified for the evaluation of 
alternatives the NYSDEC has selected consolidation, capping and vacuum 
extraction of soil/fill material and institutional controls for groundwater as the 
remedy for this site.  
 
The ROD is provided in Appendix A.  
 
As outlined in the ROD, the main components of the remedy are as follows: 
 
1. SVE pilot study; 
2. On-site material removal; 
3. Landfill capping; 
4. Institutional controls; 
5. Soil consolidation; and 
6. Beneficial use. 
 
The SVE pilot study was completed by E & E and its subcontractor, Lu 
Engineers, in May 1998. To conduct the study, one well was installed along the 
western portion of the south cap area. The volatile organic compound (VOC) data 
from the soils collected from the extraction well borehole indicated that the well 
was located in an area of VOC contamination. Based on the results, however, it 
was determined that SVE was not feasible because of the low amount of volatiles 
projected to be recovered. 
 
E & E has been tasked with assembling a draft design package that will include 
the drawings, supplemental conditions, bid form, measurement for payment 
section, technical specifications, construction cost estimate, and the Basis of 
Design Report (BODR) for NYSDEC review comment. The final design 
submittal will respond to any NYSDEC comments and will include the BODR, 
drawings, project manual, limited site data, and construction cost estimate. E & E 
will also provide bid phase support to the NYSDEC and a final report, which will 
include the “for construction” set of documents after the final design is approved. 
E & E will provide construction oversight for NYSDEC. 
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4 Design Basis 

4.1 Proposed Consolidation and Cover system 
The proposed remedy in the ROD required the completion of an analysis to 
evaluate five alternatives for addressing the issues at the site.    
 
1.  Alternative 1:  No Action 
2.  Alternative 2:  Institutional Controls 
3. Alternative 3: Consolidation and Capping of Soil/Fill Material; Institutional 

Controls for Groundwater 
4. Alternative 4: Consolidation, Capping, and Vacuum Extraction of Soil/Fill 

Material; Institutional Controls for Groundwater 
5. Alternative 5: Excavation and Off-Site Disposal of Soil/Fill Material; 

Extraction Treatment and Disposal of Groundwater 
 
An analysis of each alternative was completed as part of the ROD (Appendix A). 
Each alternative was first evaluated against two criteria that were termed 
threshold criteria. They both had to be satisfied in order for an alternative to be 
considered for selection. Those two criteria were compliance with New York 
State Standards, Criteria, and Guidance (SCGs) and protection of human health 
and the environment. The following five criteria were used to compare the 
positive and negative aspects of each of the remedial strategies: short-term 
effectiveness, long-term effectiveness and permanence, reduction of toxicity, 
mobility, and volume, implementability, and cost.  Based on the analysis, it was 
determined that Alternative 4 would be the recommended alternative for the site 
based on the following reasons: 
 
■ It meets all criteria used in evaluating this alternative; 
■ It is protective of human health and the environment as long as proper 

operations and maintenance are maintained at the site;  
■ Capping is a well-established technique that is easily implemented;  
■ It is similar to Alternative 3 except that the long-term effectiveness of this 

alternative is enhanced by removing VOCs at the source through the use of 
vacuum extraction; 
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■ Vacuum extraction will reduce potential long-term threats and will accelerate 
natural groundwater remediation through partial removal of VOCs from 
groundwater;  

■ This alternative reduces the mobility and toxicity of contaminants at the site; 
and 

■ It has an acceptable present worth.  
 
After Alternative 4 was selected, a SVE pilot study was conducted, as discussed 
in Section 3. Since the pilot study showed that SVE would not be feasible at this 
site, it was removed from the recommended design. This resulted in the 
recommended design becoming Alternative 3, which was used as the basis of the 
design discussed in this section. 
 
The proposed consolidation and soil cover for the Dearcop Farm Landfill site will 
minimize exposure to contamination and promote runoff of surface water to 
reduce leachate.  Material will be cut and filled from various locations onsite to 
produce the intermediate grading shown in Appendix D. For final grading, shown 
in Appendix E, two feet of clean material will be placed over the landfill material 
and the remainder of the site will be graded to ensure proper drainage into a pond 
in the southeast corner of the site or a corrugated metal pipe (CMP) in the 
northeast corner of the site. Planting with native seed mix will create habitat for 
local species and minimize erosion of the soil cover.  
 
4.2 Cover Construction Methodology 
4.2.1 Consolidation of Contaminated Sediment 
Prior to the construction of the cover, the site will be cleared and grubbed. The 
cleared and grubbed material will be stockpiled onsite to either be incorporated 
into final site restoration or to be disposed of properly offsite. Soil will also be 
excavated from areas outside of the landfill cover. This excavation is required to 
achieve proper grades and drainage. Excavated soils and sediment will be placed 
on the cover area to achieve proper intermediate grades. Excess excavated soil 
will be stockpiled onsite for use in the final cover. Debris, including construction 
and demolition material and slag, found during the work will be integrated into 
the intermediate grading surface prior to placement of the landfill cover. 
 
4.2.2 Site Grading 
Final landfill cover soils will be graded to the slopes specified in the Contract 
Documents. The existing stockpile of contaminated soils generated during the 
intermediate grading will be distributed and graded as part of the intermediate 
cover. Any excess contaminated soils will be disposed of offsite at a regulated and 
permitted facility. 
 
The site will be sloped to ensure positive drainage, maintain integrity of the cover, 
and provide for future development and site use. The entire landfill cover will be 
sloped between 5% and 33% slopes, with steeper slopes along the northern part of 
the cover. The steeper slopes in these locations were designed to achieve proper 
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grades throughout the remainder of the site, without requiring grading to be 
completed in the NYSDOT Right-of-Way. The steeper slopes were also designed 
to achieve proper grading into the CMP on the northeast part of the site.  
 
Runoff from the south part of the landfill will flow off the landfill into a trench 
that will direct the flow towards a pond located in the southeast corner of the site. 
Runoff from the north portion of the landfill will flow off the landfill into a trench 
that directs the flow towards a catch basin in the northeast corner of the site. The 
catch basin will channel flow into the existing 42” CMP, which flows underneath 
the I-490 before discharging into the canal.   
 
Site grading criteria per New York Codes, Rules, and Regulations (NYCRR) Part 
360-2.13(s)(1)(i)(b) specifies slopes no less than 4% and no greater than 33%. 
Additionally, all drainage control structures were designed, graded, and 
maintained to prevent ponding and erosion to the cover. The surface drainage 
system was designed to withstand the peak discharge of a 24-hour, 25-year storm 
per NYCRR Part 360-2.15(k)(2).  
 
The cut and fill activity onsite will be conducted using conventional construction 
equipment primarily limited to excavators, backhoes, and off-road dump trucks.  
 
4.2.3 Cover Construction 
Based on the requirements of the site, a final cover system consisting of the 
following was selected: 
 
■ Intermediate cover layer consisting of waste and landfill material; 
■ Demarcation layer; 
■ 18-inch barrier protection layer; and 
■ 6-inches of topsoil with vegetative cover.  
 
Contaminated soils and sediments will be consolidated and placed under clean 
cover soils to produce the intermediate soil layer. Excess excavated soils from 
outside the landfill cover area will be stockpiled onsite for use in the final cover. 
The final cover shall be free of any debris and protrusions and shall be rolled prior 
to placement of the demarcation layer.  
 
A demarcation layer will be placed on top of the waste material to provide a 
visual separation between the waste material and the barrier protection layer.  
This demarcation layer will also provide protection against unintended 
penetration or excavation into the underlying waste material.  The demarcation 
layer shall be installed in accordance with the requirements in the project 
specifications and at locations shown on the construction drawings.  
 
Following the placement of the demarcation layer, the landfill area will be 
restored to the proposed grading surface with stockpiled soil from outside the 
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landfill cover area, and imported common fill and topsoil.   The project 
specifications establish requirements for the installation and compaction of 
chemically clean soil and restoration at the site.  Excavated soil from outside the 
landfill cover area, imported common fill, and topsoil will be analyzed and tested 
in accordance with the criteria established in the project specifications.  Imported 
material will meet the requirements of DER-10 for unrestricted use. The backfill 
will be placed to achieve the contours per the grading plan included as part of the 
construction drawings package, provided separately.   
 
The vegetative cover planned for the site is intended to protect the final cover 
surface from wind and water erosion as well as to reduce runoff and enhance 
evapotranspiration.  Hydroseeding will be completed following the placement of 
topsoil at the appropriate time for successful germination and growth.  The 
vegetative cover will consist of a wide variety of grasses that will protect the soil 
surface against erosion, not interfere with the integrity of the soil cover, enhance 
evapotranspiration, provide stormwater management, and improve the appearance 
of the final land surface.  
 
4.3 Additional Project Activities 
4.3.1 Monitoring Well Decommissioning 
The project also includes the decommissioning and abandonment of the 
monitoring wells located throughout the site. Six monitoring wells are currently 
active at the site and fall within the landfill cover area or final grading area. These 
wells will be decommissioned and abandoned in accordance with the Contract 
Documents and following NYSDEC groundwater monitoring well 
decommissioning procedures (CP-43). 
 
4.3.2 Culvert Cleaning 
As discussed in Section 2 of this report, contaminated sediments have been 
identified to exist in site drainage ditches and inside the culvert running under the 
I-490. The culvert will be flushed and cleaned of sediment; sediment and 
wastewater will be collected and disposed of off-site at a facility permitted to 
accept the waste. 
 
4.3.3 Gravel Turnaround 
In coordination with the Town of Gates, a 90-foot diameter gravel turnaround will 
be installed at the end of Varian Lane where it ends at the edge of the project site. 
This turnaround will allow for town plows and other larger vehicles to turn 
around when traveling down the road. The gravel will be 12 inches thick after 
compaction to allow for future asphalt paving by the Town. Removal of 3-4 
inches of gravel for asphalt base and wearing course will still provide a minimum 
of eight inches of stone subbase. 
 
4.4 Modeling 
4.4.1 Hydrologic Analysis 
The hydrologic analysis is the initial and most important step to assessing the 
culvert capacity. This analysis determines the rate of flow and runoff volume 
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from the drainage tributary from the site. The hydrologic analysis for the Dearcop 
drainage area was conducted to identify the peak discharge rate estimates and 
volumes that are anticipated to runoff from the landfill cap including the 2-year, 
10-year, 25-year, 50-year and 100-year storm events.  Per Exhibit 8-3 of the 
NYSDOT Highway Drainage manual (NYSDOT, 2022), interstate/freeway 
culverts should have a design conveyance capacity for at least the 50-year flood 
frequency event and drainage ditches or swales should have the conveyance 
capacity for the 25-year flood frequency event, at minimum.  The 100-year storm 
event is recommended to be used as a check flow to assess the performance of 
drainage structures and channels under extreme conditions. 
 
The NYDOT Hydraulic Manual recommends using the Natural Resources 
Conservation Service (NRCS) TR-55 method to calculate the peak discharge 
hydrographs for drainage areas up to 1 square mile (640 acres). This is well 
within the threshold for the Dearcop Site total drainage area (9.13 acres) as 
delineated on Appendix C-1. HydroCAD was used to conduct the hydrologic 
analysis for the Dearcop Farm Landfill as it integrates TR-55 methodology while 
allowing for more advanced analysis such as retention storage and outlet 
hydraulic analysis for the culvert.  A summary of the resulting flow and volume is 
provided below.  
 
TR-55 methodology uses the Soil Conservation Service (SCS) curve number 
method to determine runoff. The curve number is estimated based on basic 
drainage area characteristics which are based on soil types and land cover.  
Additional inputs into the HydroCAD software include time of concentration 
(hours), the drainage area (acres), regional rainfall distribution (intensity-duration 
curves), and unit runoff (inches) which is a combination of precipitation, initial 
abstraction and drainage area storage to develop the hydrograph for particular 
flood frequency events.  The hydrograph is a graphical representation of the total 
volume of rainfall runoff that is anticipated to occur at a given point within a 
watershed and its apex represents the peak flow rate. 
 
The initial step for conducting the hydrologic analysis using the TR-55 method 
was delineating the contributing watershed from the proposed topography from 
site grading plan, Appendix C-1.  Five subbasin drainage areas were selected 
based on site topographic conditions and anticipated points of collection within 
the site. The drainage areas were assessed for soil type, land cover/use, slope, and 
drainage pathway lengths which were then used to predict the time of 
concentration for each subbasin. Routing of the flow from the various drainage 
areas through the perimeter drainage ditches was represented in the HydroCAD 
model using open channels; this routing was simplified and represented by a 
single typical cross section which was formulated using bottom widths, side 
slope, and profile slopes measured from the grading plan. It was assumed that the 
landfill cover and the drainage ditches/swales themselves would be grassed. 
Friction coefficients were selected accordingly.  
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In addition to the drainage ditches, part of the site grading conveyance includes a 
retention pond at the southeast corner which retains runoff from the southern 
portion of the landfill up to an elevation of 534 feet, then overflows into a 
drainage ditch along the east side of the landfill which collects water from the 
northeast drainage subbasin and ultimately discharges directly to the 42" culvert 
at I-490. HydroCAD incorporates the storage and outlet hydraulics in its 
hydrologic calculations. The stage-storage curve of the pond was developed using 
direct measurements of the footprint of the retention pond at each elevation. The 
connection between the pond and the outflow ditch was represented as a broad-
crested weir to maintain some storage in the pond at lower elevations. 
 
The inputs and outputs for the analysis are presented in Appendix C-2.  Table C-1 
summarizes the peak flow rates for each subbasin within the model at the various 
flood frequency intervals.  
 
Table C-2 shows the flow rates and average flow depths within the existing 
drainage ditches, the 42" culvert, as well as the inflow rate and the storage 
capacity of the pond at various design storms. 
 
4.4.2 Assumptions 
Assumptions for the channel design: 
 
■ No outlet invert elevation was provided for the 42" culvert. It was assumed 

that the culvert had a 1% slope based on standard practices to be conservative. 
■ The soil type of the landfill was assumed to be Udorthent, refuse substratum 

based on the United States Department of Agriculture soil survey which 
consist of alternating layers, several inches to several feet thick of refuse and 
soil material.  The soil is assumed to be loamy and sandy loam which are 
typically used as daily cover in most landfills. In the hydrologic analysis this 
soil type was characterized as hydrologic soil group C.   

■ There may be additional drainage area from the residential land south of the 
landfill that is tributary to the site which is not accounted for in this analysis 
due to lack of topographic information. This area is assumed to be minimal 
but could potentially result in additional inflows to the southeast pond. 

 
4.4.3 Modeling Conclusions 
From the results presented in Appendix C-2 it appears that the pond retains flow 
from the south portion of the landfill cap before overtopping and discharging to 
the 42" culvert for storm events through the 100-year. It should be noted however, 
that the drainage from the residential area to the south may result an overflow at 
the 100-year but is anticipated to be retained during the 2-year, 10-year, and 50-
year events.  
 
The 42" culvert at I-490 has the capacity to convey the flow from the 50-yr peak 
event (design event based on the NYDOT manual) and is not even half full during 
the 500-year peak event based on the drainage analysis. 



 
 

4 Design Basis 
 

 
02:EE1705007.0020.3-B6044 4-7 
BODR_Dearcop.docx-06/05/23 

 
The grading areas used in the modeling and shown in Appendix C-1 vary slightly 
from the final grading shown in the contract documents. The addition of the 
gravel turnaround at the end of Varian Lane resulted in a steeper slope to the 
southern drainage swale. No significant variation in the drainage and runoff 
conditions at the site are anticipated from this grading modification. 
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5 Post-Construction Plans 

A Site Management Plan (SMP) will be prepared by E & E and submitted for 
approval by NYSDEC.  The SMP will provide for the continual and proper 
operation, maintenance, and monitoring of any engineering controls employed at 
the Dearcop Farm Landfill site and will identify any land use restrictions. 
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Division of Hazardous Waste Remediation 

Record of Decision 
Dearcop Farm Site 

Town of Gates, Monroe County 
Site Number 8-28-016 

March 1995 

New York State Department of Environmental Conservation 
GEORGE E. PATAKI, Governor MICHAEL D. ZAGATA, Commissioner 



DECLARATION STATEMENT - RECORD OF DECISION 

Dearcop Farm 
Inactive Hazardous Waste Site 

Gates, Monroe County, New York 
Site No. 8-28-016 

of Pur~ose and Barn 

The Record of Decision (ROD) presents the selected remedial action for the Dearcop Farm 
Inactive Hazardous Waste Disposal Site which was chosen in accordance with the New York State 
Environmental Conservation Law (ECL). The remedial program selected is not inconsistent with 
the National Oil and Hazardous Substance Pollution Contingency Plan of March 8, 1990 
(40CFR300). 

This decision is based upon the Administrative Record of the New York State Department 
of Environmental Conservation (NYSDEC) for the Dearcop Farm Inactive Hazardous Waste 
Disposal Site and upon input to the Proposed Remedial Action Plan (PRAP) presented by the 
NYSDEC. A bibliography of the documents included as part of the Administrative Record is 
included in the Appendix B of the ROD. 

Assesswnt of the Si& 

Actual or threatened release of hazardous waste constituents from this site, if not addressed 
by implementing the response action selected in this ROD, may present potential threat to public 
health and the environment. 

Based upon the results of the Remedial InvestigationFeasibility Study ( W S )  for the 
Dearcou Farm Inactive Hazardous Waste Disposal Site and the criteria identified for the evaluation 
of alterhives the NYSDEC has selected consolidation, capping and vacuum extraction of soiYfill 
material and institutional controls for groundwater as the remedy for this site. The components of 
the remedy are as follows: 

. Soil V-: A pilot test will be conducted to determine the feasibility of a soil 
vapor extraction system to remove contaminants from the soillfill material. Based on the 
results of that study a soil vapor extraction (SVE) system will be installed in the area of deep 
contamination at the site. A series of horizontal trenches will be installed in the area of deep 
soiYfil1 contamination. Passive vents may also be installed at the site since the site will be 
capped. As part of the final design it will be determined whether the SVE system off-gas 



will require treatment. 

. O n - s i t e :  If any grossly contaminated material (e.g. buried drums or free 
~roduct liauid) is encountered during the installation of the SVE trenches this material will - ,  - 
be packaged and transported off-site for treatment andlor disposal at a RCRA permitted 
treatment, storage and disposal facility. 

. : A final cover system which will comply with the appropriate NYS 
regulations (6 NYCRR part 360-2.15) will be installed at the site. 

. . . v: Recommendations regarding the type and extent of institutional 
controls (which could include local regulatory restrictions on construction, land use and the 
use of private water wells) will be made to appropriate local agencies and boards (i.e., local 
planning or zoning boards). 

. Soil Consolidation: Contaminated soil from three residential lots will be removed (the 
owners of these lots have already been contacted by the NYSDEC). All excavated soiYfill 
will be hauled to the on-site area and stored in a staging area until the landfill is capped. The 
excavated area will be backfilled with clean fill regraded and reseeded. This portion of the 
remedial action will be evaluated during the remedial design and may be separated from the 
total remedial action and performed as a interim remedial measure (IRM). 

. &&lcial Use: During the design any proposed beneficial use of the capped landfill will 
be evaluated and modifications to the cap design may be made to facilitate that beneficial 
use. The Town of Gates Supervisor will be contacted for his input into the design as well 
as the input fiom neighborhood meetings held by the Town Supervisor. 

The New York State Department of Health concurs with the remedy selected for this site as 
being protective of human health. 



The selected remedy, consolidation, capping and vacuum extraction of soiYfill material; 
institutional controls for groundwater, is protective of human health and the environment, complies 
with state and federal requirements that are legally applicable and appropriate to the remedial action 
to the extent practicable, and is cost effective. This remedy utilizes permanent solutions and 
alternative treatment or resource recovery technologies, to the maximum extent practicable, and 
satisfies the preference for remedies that reduce toxicity, mobility, or volume as a principal element. 

Division of Hazardous Waste Remediation 
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RECORD OF DECISION 

DEARCOP FARM 
Gates, Monroe County, New York 

Site No. 8-28-016 
March 1995 

SECTION 1: 
DESCRIPTlON 

The Dearcop Farm site is an approximately 16- 
acre inactive landfill located at the north end of 
Dearcop Drive and Varian Lane in the Town of 
Gates, M o ~ o e  County, New York (see Figure 
1). The southern 6 acres of the site are owned 
commonly by Mr. William L. Dearcop and Mr. 
Charles R. Dearcop, Jr. The northern 10 acres 
of the site are owned by the New York State 
Department of Transportation (NYSDOT). 

The site is situated in an urban area just west of 
the New York State Barge Canal (Barge Canal) 
and the City of Rochester. Presently, the 
interchange for Interstate Routes 390 and 490 is 
situated on the northern 10 acres of the original 
16-acre landtill. The remaining 6 acres of the 
site are open in the west and central portion with 
evidence of past grading. The eastern portion is 
wooded with some low-lying, seasonally wet 
areas. The site is bordered to the south and 
southwest by a residential area consisting of 81 
Residential lots along Dearcop Drive and Varian 
Lane. The nearest homes are located 
immediately adjacent to the site. The nearest 
business is approximately 0.5 mile south of the 
site along Buffalo Road (Route 33). Along the 
east side of the site an embankment of soil and 
rock from canal construction trends north-south, 
about 50 to 75 feet west of the canal. A 
bikingljogging path is located adjacent to the 
canal. The barge canal is commonly used for 
navigation and fishing in the vicinity of the site. 

North of Interstate Route 490 is undeveloped 
wooded land. During the RI trespassers were 
observed on-site and this area has traditionally 
been used as a recreation area by nearby 
residents. 

A Class 2 inactive hazardous waste site, Olin 
Chemicals Corporation (Site No. 8-28-018A) is 
situated southeast of the site on the eastern side 
of the Barge Canal, and one Class 2A site, 
Chevron USA Tank Farm (Site No. 8-28-060) is 
located approximately 0.5 mile south of the site. 

The portion of the site south of Interstate 490 (the 
vacant lot area) is well vegetated with weeds, 
brush, and trees. Foundry sand, slag, scrap 
metal, wood, glass, and other debris can be seen 
at the surface in this area. The terrain is uneven 
but basically the slope and drainage trend north 
and east to the canal. Access to the site is from 
the south off Dearcop Drive and Varian Lane. In 
1990, NYSDEC installed chain-lii fencing in 
some areas (i.e., at the end of Dearcop Drive and 
Varian Lane, and along the bike path) in an 
attempt to control site access. In January 1993, 
NYSDOT installed a chain-lii fence along the 
west side of the bike path adjacent to the site, 
which further restricted access by trespassers. 
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SECTION 2: 

The site was used as a disposal area in 1919, 
shortly after the property was purchased by 
Charles L. Dearcop, and operated until 1970. 

A detailed aerial photograph analysis and 
maximum boundary map indicates the site was 
active from 1930 through 1970. Reportedly, the 
site received industrial wastes from General 
Railway Signal Company, E.I. DuPont 
DeNemours and Company, Inc. (DuPont), 
American Brakeshoe Company, and Pfaudler 
Company during its operation. A 1961 aerial 
photograph showed the highway interchange was 
under construction by the NYSDOT. A 
NYSDOT drilling log for a boring completed at 
the site dated November 26, 1958 suggests the 
property was purchased by the NYSDOT from 
the Dearcops around that time and dumping in 
the northern section had ceased. 

DuPont fust used the Dearcop site to dispose of 
waste beginning in 1945, and the practice 
continued for an unknown period of time. Waste 
disposed of at the site by DuPont included acids, 
heavy metals, waste oil and oil sludges, 
halogenated organics, and other compounds. 
The method of disposal was through open 
burning. The solvent burning area was located 
beneath the current location of the Interstate 
Route 490 (1-490) e a s t b o d  westbound highway 
median. Recent reconstruction of 1-490 
necessitated the placement of a geotextile liner 
over the former bum pit area. When 
construction was completed, the liner was left in 
place, and an additional 1 to 2 feet of fdl material 
was regraded over the area. 

A Phase I1 investigation report for the Dearcop 
Farm site was completed by EA Engineering, 
Science, and Technology, Inc. The investigation 
consisted of the installation and sampling of three 
groundwater monitoring wells, an 
electromagnetic (EM) conductivity survey and a 
magnetometer survey, surface water sampling, 
sediment sampling, drum sampling, and records 
research. Analytical results of samples collected 
from the three monitoring wells indicated that the 
groundwater beneath of the site was contaminated 
with halogenated and aromatic volatile organic 
compounds (VOCs). The highest concentrations 
were detected in samples from wells DR-2 and 
DR-3. Surface water and sediments were not 
found to be contaminated. The magnetometer 
survey detected several acres with high magnetic 
readings in the landfill north of the residential 
area, and in the 1-490 median. 

Sampling activities conducted by NYSDEC 
included the analysis of groundwater, surface 
water, and soillsedient. In June, NYSDEC 
collected soillsediment samples from six locations 
at the Dearcop Farm site. Polychlorinated 
biphenyls (PCBs) were detected in samples 2 and 
3 at 0.34 milligrams per kilogram (mglkg) and 
0.24 mglkg, respectively. Sample 2 also 
exhibited the highest concentration of cobalt (504 
mglkg). The highest concentrations of zinc 
(1,270 mglkg) and copper (137 mglkg) were 
detected in samples 4 and 5, respectively. 
Radioactive isotopes were detected in a soil 
sample collected on July 18, from a blue-stained 
surface soil deposit located on the northwest 
section of the vacant lot area. Radium-226 and 
Radium228 were detected at 5.1 picocuries per 
gram (pCi/g) and 3.4 pCi/g, respectively. These 
results indicated that additional soillsedient 
sampling was required to determine the extent of 
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this type of contamination at or adjacent to the 
site. 

In September, at the request of the Monroe 
County Health Department (MCHD), the New 
York State Department of Health (NYSDOH) 
collected eight soil samples from residential 
yards. The levels of metals, pesticides, and 
polynuclear aromatic hydrocarbons (PAHs) in 
soil samples were at concentrations normally 
expected in a suburban residential neighborhood. 
PCBs were also found in some yards, but at 
levels far below those considered to be a health 
concern. 

In October, groundwater samples were collected 
from the three existing site wells (DR-1, DR-2, 
and DR-3). surface water and sediment were 
collected upgradient and downgradient (DR-Sl 
and DR-S2) of the site from a stream which runs 
parallel and north of 1-490, and a sediment 
sample was collected from a seasonally dried up 
pond located to the northeast of the north end of 
Varian Lane. The results of these analyses 
confirmed VOC contamination of the 
groundwater at levels exceeding New York State 
Class GA groundwater standards in all three 
wells. Numerous chlorinated organics were 
detected at concentrations above Class GA 
groundwater standards in well DR-2, which was 
originally thought to be an upgradient well. 
These findimgs indicated that groundwater flow 
direction needed further investigation to 
determine true upgradient conditions, and that 
deeper bedrock investigations for chemical 
contamination were necessary. Furthermore, 
analytical results from surface soillsediment 
samples indicated levels of PCBs, heavy metals 
(cobalt, copper, zinc), and radioactive isotopes 
(Radium-226 and Radium-228) above 
background concentrations. No contaminants 
were detected in the sediment from the dried-up 
pond above background. 

In May, representatives of NYSDEC and MCHD 
collected samples from basement sumps at three 
residences along Dearcop Drive and three along 
Varian Lane and analyzed them for VOCs. Five 
of the six samples did not contain VOCs; 
however, one sample from Dearcop Drive 
contained 1,000 ppb acetone and 14 ppb toluene. 
The source of these VOCs was believed to be 
common household paint and paint and varnish 
remover present in the basement of that home. 
When the sump was resampled in September, 
results indicated a lower concentration of acetone 
(15 ppb). Once again, the source of acetone was 
believed to be household products. 

In July, an additional vegetable and soiI sample 
was collected. The lead concentration in the 
1991 soil sample (134 ppm) was similar to the 
lead concentration in the 1990 soil sample (174 
ppm). The levels of lead in the vegetable 
samples were also similar (i.e., 0.44 ppm in 1991 
and 0.48 ppm in 1990). The NYSDOH 
determined that these levels are within the 
common range of lead found in vegetable studies 
in New York State and other locations. 

SECTION 3: 

In response to a determination that the presence 
of hazardous waste at the site presents a 
significant threat to human health andlor the 
environment the NYSDEC has recently 
completed a Remedial Investigation1 Feasibility 
Study (RIMS). 

3.1: of the 

The purpose of the RI was to defme the nature 
and extent of any contamination resulting from 
previous activities at the site. 

The RI was conducted in 3 phases. The first 
phase was conducted between October 1991 and 
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April 1993 the second phase between August 
1993 and February 1994 and the third phase was 
conducted between March 1994 and December 
1994. Four (4) reports: 

Report Name Dated 

January 1994 

December 1994 9 

- 
have been prepared describing the field activities 
and findings of the RI in detail. 

July 1994 

The RI activities consisted of the following: 

. Soil gas survey to screen the entire site 
for the presence of VOCs in the 
subsurface soils; 

. Two (2) geophysical surveys to 
determine the presence of unnatural 
conditions such as buried waste; 

. Installation of soil borings and 
monitoring wells for chemical analysis of 
soils and groundwater as well as physical 
properties of soil and hydrogeologic 
conditions; 

. Excavation of test pits to determine the 
composition of the subsurface fill; 

. Indoor air monitoring to determine if 
contamination from the site was 
migrating into homes adjacent to the 
landfill; and 

. Collection of soil samples from lots 
along Dearcop Drive and Varian Lane to 
determine whether fill material from the 
site was present. 

To determine which media (soil, groundwater, 
etc.) contain contamination at levels of concern, 
the analytical data obtained from the RI was 
compared to environmental Standards, Criteria, 
and Guidance (SCGs). Groundwater, drinking 
water and surface water SCGs identified for the 
Dearcop Farm site were based on NYSDEC 
Ambient Water Quality Standards and Guidance 
Values and Part V of the NYS Sanitary Code. 
For the evaluation and interpretation of soil 
NYSDEC soil cleanup guidelines for the 
protection of groundwater, background 
conditions, and risk-based remediation criteria 
were used to develop site-specific remediation 
objectives for soil. 

Based upon the results of the remedial 
investigation in comparison to the SCGs and 
potential public health and environmental 
exposure rates, certain areas and media of the 
site require remediation. These are summarized 
below. More complete information can be found 
in the RI report. 

Chemical concentrations are reported in parts per 
biion @pb) and parts per million (ppm) for soil 
sediment and water samples and micrograms per 
meter cubed (ug/m3) for air samples. 
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Groundwater 

See Tables 1 and 2 for a summary of the 
contaminants that were detected in groundwater 
and how many groundwater samples analyzed 
were above NYSDEC Class GA groundwater 
standards. 

Thirty four (34) of thirty nine (39) groundwater 
samples had volatile organic compound (VOCs) 
concentrations which exceeded site specific 
groundwater cleanup objectives. The most 
commonly found contaminants were 1,l 
dichloroethane (1,l-DCA), 1,2-dichloroethene 
(total) (1,2-DCE total), trichloroethene (TCE) 
and vinyl chloride. 1.1 dichloroethane was 
detected in thirty (30) of the thirty nine (39) 
samples at concentrations that ranged from seven 
(7) ppb to 4,300 ppb and at an average 
concentration of 820 ppb. 

168 soil-gas samples were collected using Tedlar 
bags. Of these samples, seventy one (71) 
contained one or more VOCs. The compounds 
detected in the soil-gas results can be broken 
down into categories; 1. purgeable halocarbons 
(chlorinated solvents) and 2. purgeable aromatics 
(benzene, ethylbenzene, toluene and xylene). 

The most commonly detected purgeable 
halocarbons were TCE, 1,l-DCA and 1,l.l 
trichloroethane (1,1,1-TCA). These compounds 
were mainly found in the northwest portion of the 
vacant lot and in the 1-490 median, with the 
highest concentration (total purgeable 
halocarbons above 1000 pg/m3) found in two 
major plumes. The first and largest plume is 300 
ft.(east/west) by 150 ft. (northlsouth) and 
centered near sample point SG-8 (see figure 3). 
SG-8 was the most contaminated of all soil-gas 
points (176,000 vg/m3 total purgeable 
halocarbons). The second plume is smaller and 
located in the 1-490 median. This plume is 

approximately 200 ti. (eastlwest) and 100 ft. 
(north/south). 

The presence of purgeable aromatics (benzene, 
ethylbenzene, toluene and xylene) was also found 
in the same relative locations as the purgeable 
halocarbons; however total concentrations were 
of a lesser magnitude. The highest 
concentrations of total purgeable aromatic 
compounds were mainly detected in the I490 
median. 

See Tables 3 and 4 for a summary of the 
contaminants detected in on-site soils and how 
many of the on-site soil samples analyzed 
exceeded NYSDEC Technical and 
Administrative Guidance Memoranda (TAGM) 
4046 cleanup goals. These numbers are included 
as a reference and are not intended to be cleanup 
goals for waste material. 

On-site sub-surface soil at the site is 
contaminated with a number of different 
compounds. Seven (7) test-pits (see figure 2) 
were excavated on-site to determine the presence 
of subsurface soil contamination. Three (3) of 
the seven (7) test pits that were excavated at the 
site hcountered rusty intact drums. Free 
flowing liquid and saturated soils were observed 
in these test pits. PCBs were detected in 4 of 33 
subsurface soils samples above the site cleanup 
objective 1 ppm total PCBs, the highest detected 
concentration of sub-surface PCBs was 200 ppm. 
This sample was of amber liquid stained fill and 
was collected from test pit TP-5 (see figure 2). 
Test pit TP-5 contained demolition debris, cloth, 
brick, wood, blue fmes and drums, one of which 
was a breached drum of amber colored oily 
liquid. Two (2) pesticides were also detected in 
on-site sub-surface soils marginally above TAGM 
4046 cleanup goals. Specifically heptachlor was 
detected in three of thirty three samples at a 
maximum concentration of 180 ppb and 
heptachlor epoxide was detected in one of thirty 
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three (33) samples at a concentration of 870 ppb. 
In addition four (4) metals (cadmium, chromium, 
lead and nickel) were detected in on-site sub- 
surface soil samples at concentrations which were 
above TAGM 4046 cleanup goals. 

On-site surface soil at the site is also 
contaminated with a number of different 
compounds. Fifteen surface soil samples were 
collected to determine the presence of on-site 
surface soil contamination. PCBs were found in 
2 of 15 surface soil samples above the site 
cleanup goal of 1 ppm total PCBs, the highest 
detected surface soil concentration was 3.3 ppm. 

Radiological analyses were performed on soil 
samples taken during the Phase I RI and the 
Phase I1 RI: Four background soil samples were 
analyzed during the Phase I1 RI to provide a 
measure of background radiation. The results 
obtained from the four samples were averaged to 
provide a background result which could be 
compared to the Phase I RI soil radiological 
results. Only four (three (3) from test pits and 
one (1) surface soil sample) of thirty four (34) 
sample results were slightly above three times the 
average background radiation. Three times the 
site specific background is within the variability 
of background radiation across the state. The 
radiation is believed to be naturally occurring 
radioactive material (NORM) and is associated 
with blue-colored, sandy material which has been 
identified as glass f ies .  

Specific on-site soil sources of groundwater 
contamination have not been exactly identified; 
however based on groundwater and soil gas 
results and test pit visual observations of free 
product and d m ,  the northwest portion of the 
vacant lot south of 1-490 exhibits the highest 
degree of contamination. The areas of deep 
contamination (see figure 2) represent the areas 
were the landfill material comprised greater 
amounts of hazardous material including spent 
solvents and other VOCs. 

This section describes the types of human 
exposures that may present added health risks to 
persons at or around the site. A more detailed 
discussion of the health risks can be found in the 
Human Health Risk Assessment. 

An exposure pathway is the process by which an 
individual comes in contact with a contaminant. 
The five elements of an exposure pathway are 1) 
the source of contamination; 2) the environmental 
media and transpon mechanism; 3) the point of 
exposure; 4) the route of exposure; and 5)the 
receptor population. These elements may be 
present based on a past, present or future events. 
The following exposure scenarios were evaluated 
based on current site conditions: 

. direct contact (including incidental 
ingestion) with contaminated soils by site 
trespassers; 

. inhalation of resuspended soil particles 
by site trespassers; 

. direct contact with (icludig incidental 
ingestion) with fdl material in residential 
yards by nearby residents; 

. consumption of vegetables grown in 
yards with fill material present; and 

. Inhalation of vapors which enter 
residences through the migration of soil 
vapor gases. 

A baseline human health risk assessment was 
prepared as part of the RIlFS process at the 
Dearcop Farm Site. The goal was to provide an 
analysis of baseline risks in the absence of any 
action to control or mitigate site contamination 
and. to assist in determining the need for 
remediation. 
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Metals (cadmium, chromium, lead and nickel), 
and PCBs were detected in on-site surface soils at 
concentrations which marginally exceeded 
applicable criteria (i.e., NYSDEC-recommended 
soil cleanup goals and/or benchmark health risk 
values). The results of thii risk assessment 
indicate that exposure to site related 
contamination poses an increased excess potential 
cancer risk for both adolescent trespassers and 
nearby residents. Results of the risk assessment 
indicate that the greatest excess potential cancer 
risk associated with exposure to contaminated on- 
site surface soil is due to dermal contact with 
PCB contaminated soil on the landfill. 

The NYSDOH recommended cleanup levels for 
cadmium (10 ppm) and lead (400 ppm) were 
exceeded in two residential lots adjacent to the 
Dearcop Farm Site. Although some PAH results 
obtained from the residential lots located near the 
site during the RI were elevated these results 
cannot be directly linked to the Dearcop Farm 
hazardous waste site. During the Phase I RI the 
on-site soils were analyzed for full PAH analysis. 
The highest total PAH concentration reported 
from the on-site sampling was only 6.1 ppm. 
Therefore, it can be assumed that the elevated 
concentrations found in some residential lots may 
be caused by homeowner activities such as 
sealing driveways, bum barrels, disposal of ash 
from charcoal grills and wood stoves and the 
disposal of used motor oil. While the 
concentrations of PAHs are elevated in the 
residential area the contamination cannot be 
directly linked to the Dearcop Farm site and 
PAH concentrations present are not at levels 
which present a health concern. 

This section summarizes the types of 
environmental exposures which may be presented 
by 'the site. The habitat based assessment 
included in the RI presents a more detailed 

discussion of the potential impacts from the site 
to fish and wildlife resources. 

The objective of the environmental exposure 
pathway analysis was to determine whether there 
are actual or potential threats to fish and wildlife 
at the site posed by site related contaminants. 
The analysis concluded that the terrestrial 
resources at the site are typical for the Great 
Plains ecozone. No endangered, threatened or 
special concern species are known to exist withii 
the vicinity of the site. Relatively few aquatic 
ecosystems are present withii a 0.5 mile radius 
of the site. The Barge canal is located on the 
eastem edge of the site. One drainage ditch and 
a drainage area flowing to a ponded water 
wetland are also withii the study area. 

Three major exposure scenarios exist for 
environmental receptors: 

. direct contact with contaminated media: 

. bioconcentration of contaminants from 
water and sediment and subsequent 
bioaccummulation in the food chaii; and 

. plants growing next to the site may be 
exposed through uptake by the roots. 

The habitat based assessment concluded that the 
concentrations of contaminants present at the site 
pose a moderate to high risk to potential non- 
human receptors. 

SECTION 4: 

Potential Responsible Parties (PRPs) are those 
who may be legally liable for contamination at 
the site. This may include past or present owners 
and operators, waste generators and haulers. 

The PRPs for the site, documented to date, 
include: Charles R. Dearcop, lr. ,  William L. 
Dearcop, General Raidway Signal Company, E.I. 
DuPont DeNemours and Company, Inc. 
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(DuPont), American Brakeshoe Company, the 
NYSDOT and Pfaudler Company 

The PRPs were offered the oppottunity to 
implement the RIIFS at the site when requested 
by the NYSDEC, however, they did not wish to 
do so. With the issuance of this ROD, the PRPs 
will again be contacted to assume responsibility 
for the remedial program. If an agreement 
cannot be reached with the PRPs, the NYSDEC 
will evaluate the site for further action under the 
New York State Superfund. The PRPs are 
subject to legal actions by the State for recovery 
of all response costs the State has incurred. 

SECTION 5: NMMARY OF THE - 
Goals for the remedial program have been 
established through the remedy selection process 
stated in 6 NYCRR part 375-1.10. These goals 
are established under the overall goal of meeting 
all standards, criteria, and guidance (SCGs) and 
protecting human health and the environment. 

At a minimum, the remedy selected should 
eliminate or mitigate all significant threats to the 
public health and to the environment presented 
by the hazardous waste disposed at the site 
through the proper application of scientific and 
engineering principles. 

The goals selected for this site are: 

. E l i m i e  the potential for direct human 
or animal contact with the contaminated 
soilslfill material. 

. Reduce, control, or eliminate the 
contamination. present within the 
soilslwaste on site (generation of leachate 
within the fill mass). . 

. Eliminate the threat to surface waters by 
eliminating any future contaminated 

surface run-off from the contaminated 
soils on site. 

. Mitigate the impacts of contaminated 
groundwater to the environment. 

. Prevent, to the extent possible, migration 
of contaminants in the landfill to 
groundwater. 

SECTION 6: SUMMARY OF THE 

Potential remedial alternatives for the Dearcop 
Farm site were identified, screened and evaluated 
in a Feasibility Study. This evaluation is . .. 
presented in the report entitled &&ghQ&Q 
far the De-. A summary of the 
detailed analysis follows. 

The potential remedies are intended to address 
the contaminated soillfill and groundwater at the 
site. 

The no 'action alternative is evaluated as a 
procedural requirement and as a basis for 
comparison. It requires continued monitoring 
only, allowing the site to remain in an 
unremediated state. 

Under this alternative as the site would remain in 
its present condition, and human health and the 
environment would not be provided any 
additional protection. 

Present Worth: 
Capital Cost: 
Annual O&M: 
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To implement this alternative, recommendations 
regarding local regulatory restrictions on 
construction, land use and ground water use 
would be made to appropriate agencies or boards 
(i.e., local planning boards or zoning boards) as 
the f d  project plans are developed. A fence 
would be constructed around the site and 
groundwater monitoring would be implemented. 

Present Worth: 
Capital Cost: 
Annual O&M: 

Groundwater 
This alternative includes removing contaminated 
material from two (2) or more residential lots and 
consolidating this material on the landfill. After 
the material is consolidated, a final cover system 
which meets the requirements of 6 NYCRR pan 
360-2.15 would be constructed on the site and in 
the highway median. These final cover systems 
would cover on-site areas exceeding cleanup 
objectives andlor exhibiting high soil gas 
measurements (see figure 2). A groundwater 
monitoring program would be implemented at the 
site, four new monitoring wells would need to be 
installed to replace monitoring wells which would 
be abandoned to allow construction of the cap. 
Land use restrictions similar to those described in 
Alternative 2 would be implemented to address 
groundwater contamination. 

Present Worth. 
Capital Cost: 
Annual O&M: 

This alternative is similar to Alternative 3. 
However, this alternative would be augmented 
with the addition of vacuum extraction of soillfill 
material, in the areas.of deep contamination (see 
figure 3), to remove volatile organic 
contamination. Vacuum extraction trenches 
would need to be installed beneath the 
impermeable cap in the areas of deep 
contamination outlined on figure 2. Grossly 
contaminated material (e.g. buried drums or free 
product liquid) that is encountered during the 
installation of the SVE trenches would be 
packaged and transported off-site for treatment 
andlor disposal at a RCRA permitted treatment, 
storage and disposal facility. Because of the 
presence of the cap, vent wells would be added 
to allow air flow. The extracted vapors would be 
treated and discharged. It is assumed that five 
years of operation would be required to achieve 
removal of accessible VOCs. 

Present Worth: $2,840,000 
Capital Cost: $2,130,000 
Annual O&M (0-1 yr.): $163,000' 

(2-5 yr.): $92,000 
(next 25 Years): $27,400 

and D i i  

This alternative includes the excavation and 
disposal of approximately 15,550 y d b f  soillfill 
material from the highway m e d i i  area and about 
10,000 yd3 from the area south of the highway. 
Most of this material would be classified as a 
non-hazardous waste and taken to a traditional 
non-hazardous landfill. However, several areas 
of PCBs contaminated soil, chromium 
contaminated soil and any drums encountered 
would be classified as a hazardous waste and 
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would have to be sent to a RCRA-permitted 
landfill for treatment and/or disposal. 

It is likely that contaminated soillfill material 
extends beneath 1-490. It is impractical to 
remove the fill material beneath the highway. 
Thus, even if all 25,550 cubic yards of the 
presumed highly contaminated material were 
removed, additional contaminated soil/fill 
material would remain under the roadway. 
However, the roadway itself acts as a cap over 
the area and it provides good drainage for surface 
waters and prevents infiltration. 

Three (3) to four (4) groundwater extraction 
wells screened at the bedrock overburden 
interface would be installed at the site. The 
water that is extracted from these wells would be 
treated. The treatment would include 
precipitation of metals followed by carbon 
adsorption to remove organic contamination: 
The treated water would then be discharged to a 
publicly owned treatment works (POTW). 

Present Worth: 
Capital Cost: 
Annual O&M: 

The criteria used to compare the potential 
remedial alternatives are defined in the regulation 
that directs the remediation of inanive hazardous 
waste sites in New York State (6 NYCRR part 
375). For each of the criteria, a brief description 
is provided followed by an evaluation of the 
alternatives against that criterion. A detailed 
discussion of the evaluation criteria and 
comparative analysis is contained in the 
Feasibility Study. 

The fm two evaluation criteria are termed 
threshold criteria and must be satisfied in 
order for an alternative to be considered for 
selection. 

1. QJI@UGC with New York 
ce (SCQ). Compliance 

with SCGs addresses whether or not a remedy 
would meet applicable environmental laws, 
regulations, standards, and guidance. 

Alternatives 1 and 2 do not meet this criteria. 
The site would remain in an unremediated state 
and neither the groundwater nor the soil 
concentrations would meet SCGs. Alternative 3 
meets thii criteria somewhat. The concentration 
of contaminants would continue to exceed SCGs 
for both groundwater and soil, however the soil 
exposure pathway would be eliminated. 
Alternative 4 meets this criteria somewhat. This 
alternative would eliminate the soil exposure 
pathway whiie also addressing the source of 
groundwater contamination. The concentration 
of contaminants in groundwater would remain the 
same initially but should eventually meet SCGs 
by removing the source of the contamination and 
nahnal attenuation. Alternative 5 does meet this 
criteria. The attainment of groundwater SCGs 
may take a long time and may never be met for 
all contaminants. Low permeability and a 
constantly changing water table make effective 
extraction difficult. 

2. and thr: 
E-. This criterion is an overall 
evaluation of the health and environmental 
impacts to assess whether each alternative is 
protective. 

Alternative 1 does not meet this criteria. By 
leaving the site in its present condition there is 
the possibility that human or environmental 
receptors may come in contact with 
contamination. Alternative 2 meets thii criteria 
somewhat. The institutional controls would 
reduce the potential exposure routes however, 
they may not be fully effective in providing 
overall protection to human health. Alternative 
3 does meet this criteria. This alternative would 
effectively remove all possible routes of exposure 
thus providing significant protection to human 
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health and the environment. Alternative 4 does 
meet this criteria. This alternative would remove 
all possible exposure routes at the site. In 
addition, vacuum extraction would provide 
additional permanent removal and destruction of 
the source of groundwater VOCs contamination. 
Alternative 5 does meet this criteria. The 
removal of contaminants from the site would 
provide a significant level of protection of human 
health and the environment. 

The next five "primary balancing criteria" are 
used to compare the positive and negative 
aspects of each of the remedial strategies. 

3. Short-termEffectiveness. The potential short- 
term adverse impacts of the remedial action upon 
the comrhunity, the workers, and the 
environment during the construction and 
implementation are evaluated. The length of 
time needed to achieve the remedial objectives is 
also estimated and compared with the other 
alternatives. 

Alternatives 1 and 2 meet this criteria. Since no 
site work would be conducted, this alternative 
would not result in any additional risk to the 
community, the workers nor the environment. 
Alternatives 3 and 4 would require heavy 
construhion resulting in temporary increases in 
dust production, noise disturbance, and truck 
traffic while the cap is b e i i  placed. Most of the 
contaminated soil would remain un-disturbed 
significantly reducing short-term exposure. Site 
workers would be required to wear appropriate 
personal protective equipment. Alternative 5 
would require heavy construction resulting in 
temporary increases in dust production, noise 
dishlrbance, and truck traffic while the cap is 
being placed. Contaminated soil, fill and 
sediment wouId be. excavated and transported off 
site increasing the possibility of short term 
exposure. Off-site transport of contaminated 
media poses the possibility of potential releases 
of hazardous waste while the material is being 
loaded, transported and unloaded. Site workers 

would be required to wear appropriate personal 
protective equipment. 

4. and P e m .  
This criterion evaluates the long-term 
effectiveness of alternatives after implementation 
of the response actions. If wastes or treated 
residuals remain on site after the selected remedy 
has been implemented, the following items are 
evaluated: 1) the magnitude of the remaining 
risks, 2) the adequacy of the controls intended to 
limit the risk, and 3) the reliability of these 
controls. 

Alternative 1 does not meet this criteria. As no 
action would be taken at the site this alternative 
provides long-term protection of human health or 
the environment. Alternative 2 does not meet 
this criteria. Institutional controls l i t  exposure 
to contaminants, however, these controls may not 
be maintained over the long-term. Potential 
breakdown in control limits the long-term 
effectiveness of this alternative. Alternative 3 
does meet this criteria somewhat. A long-term 
pro-active maintenance plan would be required to 
assure the long term effectiveness of this 
alternative. By capping the site, groundwater 
migration would be retarded through the lack of 
direct recharge. This would allow groundwater 
contamination to naturally attenuate over the 
long-term. Natural attenuation may or may not 
achieve groundwater cleanup objectives over the 
long-term. Alternative 4 does meet this criteria 
somewhat. The long-term effects of this 
alternative are similar to the long term 
effectiveness of Alternative 3, except the long 
term effectiveness would be enhanced through 
the use of vacuum extraction. Vacuum 
extraction would reduce the potential long-term 
threat and would accelerate groundwater natural 
attenuation through the removal of volatile 
organics from groundwater as vapors. 
Alternative 5 does meet this criteria. Off-site 
disposal of contaminated media would eliminate 
on-site exposure and the groundwater 
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7. m. Capital and operation and maintenance 
costs are estimated for each alternative and 
compared on a present worth basis. Although 
cost is the last balancing criterion evaluated, 
where two or more alternatives have met the 
requirements of the remaining criteria, cost 
effectiveness can be used as the basis for the f m l  
decision. 

Alternatives 1 and 2 would not meet either 
threshold criteria. These alternatives would not 
meet the protection of human health and the 
environment criteria nor the compliance with 
SCGs criteria. These alternatives also would 
not meet the long-term effectiveness and 
permanence criteria nor the reduction in 
toxicity, mobility or volume criteria. 

Alternative Present Worth 

Alternative 1 $374,000 
- 

Alternative 2 $568,500 
- -  - 

( Alternative 3 1 $1,950,000 ( 
1 ~lternative 4 1 $2.840.000 1 
I Alternative 5 1 $6,440,000 1 

8. - Concerns of the 
community regarding the RIIFS reports and the 
Proposed Remedial Action Plan (PRAP) were 
evaluated. A "Responsiveness Summary" was 
prepared (see Appendix A) describes public 
comments received and how the Department 
addressed the concerns raised. The f m l  
remedy selected has not been changed from 
that proposed in the PRAP. 

SECTION 7: 
v 
Based upon the results of the RIIFS, and the 
evaluation presented in Section 6, the 
NYSDEC has selected Alternative 4 
Consolidation, Capping and Vacuum Extraction 
of SoilIFill Material; Institutional Controls for 
Groundwater as the remedy for this site. 

This selection is based upon the following 
reasons: 

Alternative 3 meets all the criteria used in 
evaluating this alternative somewhat. This 
alternative provides a barrier between the waste 
at the site and potential wildlife and human 
receptors. This alternative is protective of 
human health and the environment as long as 
proper operations and maintenance are 
maintained at the site. The concentration of 
contaminants in both soil and groundwater 
would continue to exceed SCGs however the 
direct contact exposure pathways would be 
eliminated. Capping is a well established 
technique which is easily implemented and is 
considered an appropriate remedy as long as 
proper operations and maintenance are 
maintained at the site. This alternative reduces 
the mobility of contaminants at the site but does 
not address either the toxicity nor volume of 
contaminants. 

Alternative 4 meets all the criteria used in 
evaluating this alternative. This alternative is 
protective of human health and the environment 
as long as proper operations and maintenance 
are maintained at the site. Capping is a well 
established technique which is easily 
implemented and is considered an appropriate 
remedy as long as proper operations and 
maintenance are maintained at the site. Thii 
alternative is similar to Alternative 3 except 
that the long-term effectiveness of thii 
alternative will be enhanced by removing 
VOCs at the source through the use of vacuum 
extraction. Vacuum extraction will not only 
reduce potential long-term threats but will 
accelerate natural groundwater remediation 
through partial removal of VOCs from 
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groundwater. This alternative reduces the 
mobility and toxicity of contaminants at the 
site. 

Alternative 5 does meet all of the criteria used 
in evaluating this alternative. This alternative 
does comply with applicable SCGs, is 
protective of human health and the environment 
and is a permanent solution to the 
environmental problems at the site. This 
alternative has the greatest short-term impacts 
to the community. Excavated material would 
be off-site increasing the possibility of short- 
term exposure. This alternative also allows for 
the potential release of hazardous waste while 
the material is being transported. This 
alternative also has the highest present worth 
cost associated with it. 

The estimated present worth cost to implement 
the selected remedy (Alternative 4) is 
$2,840,000. The cost to construct the remedy 
is estimated to be $2,130,000 and the 
estimated operation and maintenance (0 & M) 
cost for the first year of the systems operation 
(assuming treatment for the vapor discharge) is 
$163,000. the estimated annual 0 & M cost for 
the next 4 years of operation (while the vacuum 
extraction system is operating) is $92,000 and 
for the following 25 years is $27,400. 

The elements of the selected remedy are as 
follows: 

1. A remedial design program will verify 
the components of the conceptual 
design and provide the details 
necessary for the construction, 
operation and maintenance, and 
monitoring of the remedial program. 
Uncertainties identified during the 
RVFS will be resolved. The remedial 
design program will include a soil 
vapor extraction (SVE) pilot study. 

The pilot study will be used to 
determine final design parameters such 
as; radii of influence, gas throughput 
and volatile concentration. The pilot 
study will determine the feasibility of 
the system to achieve the desired 
remedial results. 

2. Remedial Action: the selected plan is 
as follows: 

. 
Additional sampling will be performed 
in the select residential lots to further 
delineate the areas of soil 
contamination. Soil contaminated with 
lead or cadmium above the NYSDOH 
recommended cleanup levels of 400 
ppm and 10 ppm, respectively, in the 
residential area will be excavated and 
consolidated onto the landfill site. It is 
anticipated that localized soil areas 
from two or three residential lots will 
have to be excavated. Verification 
sampling will be conducted to 
determine whether sufficient soil has 
been excavated to meet the cleanup 
objectives. Excavated soillfill will be 
hauled to the on-site area and stored 
on-site in a staging area for use in the 
landfill cap. This portion of the 
remedial action will be evaluated 
during the remedial design and may be 
separated from the total remedial action 
and performed as a Interim Remedial 
Measure (IRM). 

. Sail: If the pilot 
study determines that it is feasible, a 
soil vapor extraction (SVE) system will 
be installed in the areas of deep soillfill 
contamination (see figure 2) of the site. 
Horizontal vapor extraction limes will 

be installed by placing perforated pipe 
in the trenches and surrounding the . 
pipe by clean sand. The trench will 
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then be backfilled with excavated 
material. The actual number and 
location of extraction trenches will be 
determined during the final design 
based on the results of the pilot study. 
Passive vents may also be installed at 
the site since the site will be capped. 
Due to the presence of a major 
highway which intersects the site two 
separate SVE systems may be required 
at the site depending on cost and final 
design issues. As part of the f m l  
design it will be determined whether 
the SVE system off-gas will require 
treatment. After one year, a 
determination will be made if the 
system has reached asymptotic 
conditions with respect to contaminated 
vapor extraction rates. Once 
asymptotic conditions have been 
reached the system will be reevaluated 
for possible enhancements and 
modifications. After possible 
modifications are made to the system 
an engineering evaluation (cost vs. 
additional contaminant removal) will be 
performed to determine when the 
system will be shut down. 

. -: Grossly 
con&inated material (e.g. buried 
drums or free product liquid) 
encountered during the installation of 
the SVE trenches this material will be 
packaged and transported off-site for 
treatment andlor disposal at a RCRA 
permitted treatment, storage and 
disposal facility. 

. m: A final cover system 
which will comply with the appropriate 
sections of 6 NYCRR Pan 360-2.15 
will be installed at the site. The cover 
system will include approximately five 
(5) acres south of the highway and 

approximately 1.5 acres in the median 
(see figure 2). 

. 
Recommendations regarding the type 
and extent of institutional controls 
(which could include local regulatory 
restrictions on construction, land use 
and the use of private water wells) will 
be made to appropriate local agencies 
and boards (i.e., local planning or 
zoning boards). 

. Beneficiat: During the design any 
proposed beneficial use of the capped 
landfill will be evaluated and 
modifications to the cap design may be 
made to facilitate that beneficial use. 
The Town of Gates Supervisor will be 
contacted for his input into the design 
as well as the input from neighborhood 
meetings held by the Town Supervisor. 

A long term monitoring program will be 
instituted. This program will allow the 
effectiveness of the selected remedy to be 
monitored. This long term monitoring program 
will be a component of the operations and 
maintenance for the site. Additional 
Moniioring wells will be installed southeast of 
monitoring well cluster nine (9) to further 
defme and monitor the plume. 

A more detailed conceptual design can be 
found in the Feasibility Study for the Dearcop 
F a m  Site dated January 1995. 
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Table 1 
Shallow Aauifer Groundwater Contaminants 

Minimum 1 Maximum I NYSDEC I on-site sakPb 11 Downgradient Downgradient Average Results Exceedlna 

'For calculation purposes, half of the detection limit was assumed for all nondetect results 

Table 2 
Deep Aquifer Groundwater Contaminants 

Results Exceeding 

'For calculation purposes, half of the detection limit was assumed for all nondetect results 



Table 3 
Subsurface Soil Contaminants 

Results Exceeding 

'For calculation purposes, half of the detection limit was assumed for all non-detect results 

"NYSDOH recommended cleanup goal 
"^Site specific background concentration 
""USEPA health-based recommended cleanup value 

Table 4 
Surface Soil Contaminants 

Contaminants Concentration* 

"For calculation purposes, half of the detection limit was assumed for all non-detect results 

"NYSDOH recommended cleanup goal 
"'Site specific background concentration 
""USEPA health-based recommended cleanup value 



Appendix A 
Responsiveness Summary 

The comment period for the proposed remedial action plan (PRAP) began on February 15, 
1995 with the issuance of a fact sheet to the public announcing the availability of the PRAP at the 
document repositories.. A public meeting was held on March 8, 1995 at which the NYSDEC 
described the fmdings of the remedial investigationlfeasibility study and the proposed remedy for the 
site. Comments from the public meeting are shown below with the Departments responses. No other 
comments were received during the comment period, which closed on March 17, 1995. 

The following comments (1-33) were received at the March 8, 1995 public meeting: 

1. Question: 

1. Answer: 

2. Question: 

2. Answer: 

3. Question: 

3. Answer: 

At the last meeting you said that you would do further testing in the residential yards; 
when will that take place? 

Additional soil sampling will be done in late April 1995. This sampling will further 
delineate the limits of the soil that needs to be removed from three residential lots. 
Additional sampling will also be conducted in the three lots where residents at the 
puplic meeting indicated that they believe that additional sampling is necessary. 

Have all applicable test been performed? Are you satisfied with the results? 

~ll'residential lots, where permission to sample was not denied, were sampled for 
PAHs. Additional samples for metals analysis were taken from areas that were 
suspected to have high metals results. The sampling that was done in spring 1994 was 
biased to find areas of concern (samples were taken in gardens, under swing sets and 
around barbecue pits). Before samples were taken from any yard the field crew 
looked around the yard for obvious areas of contamination (foundry sand, bare spots 
or distressed vegetation) and those areas were sampled. There maybe additional areas 
in the neighborhood that have not been sampled but all areas that the Department 
identified or were pointed out by residents were sampled. 

I bought my property in 1990. In the summer of 1991, I put in a pool and deck. The 
material that I excavated to install the pool contained barrel tops and parts. I made a 
call to the Department's 1-800 number, I got no response. The Depamnent said that 
they were going to come out in Sept, but they never came. I left the material in my 
yard for a year and a half, I fmlly had a backhoe come and bury it. I got a letter, no 
other reports, I never got any correspondence, just one letter, a scare letter. We're 
sitting on back burner to see what else is going to happen. 

Additional sampling will be conducted on this person's property in spring 1995. 
Correspondence from the previous sampling round will also be sent to this resident. 

Althought the Department's initial access letter, to the residents of Dearcop Drive and 
Varian Lane, may have caused some undo stress to these residents it was never the 
Department's intention to do anything at this site except what was needed to help the 
residents resolve this matter. 



4. Question: 

4. Answer: 

5. Question: 

5. Answer: 

6. Question: 

6. Answer: 

7. Question: 

7. Answer: 

8. Question: 

8. Answer: 

9. Question: 

9. Answer: 

Are you randomly testing yards to make sure you didn't miss something? 

No. The Department has tested all known or suspected areas of concern. If any 
additional areas of concern are brought to the Department's, the NYSDOH's or the 
MCHD's attention these areas will be sampled during the next sampling period in the 
spring of 1995. 

Will you check sump pumps here and there? 

No. At this time there is no reason to randomly check sumps. However, if in the 
future operations and maintenance sampling suggests that contamination may be 
migrating to basements sump, sampling may be conducted. 

When testing, do you group soil samples or test individual samples? 

Most samples taken during the Phase 111 RI were composite samples which give the 
Department an overview of the concentrations of contaminants found over the entire 
lot. Discrete samples were also taken during this sampling event from areas which the 
Department, NYSDOH or MCHD thought were a concern. 

Is it still considered a class 2? 

The Dearcop F a m  Inactive Hazardous Waste Disposal Site is still a class 2 site. A 
class 2 site is a site at which hazardous waste constitutes a significant threat to human 
health andlor the environment. Once the selected remedy is implemented, this site will 
probably be reclassified as a class 4 site. A class 4 site is a site that has been properly 
closed but that requires continued operations, and maintenance, andlor monitoring. 

When the site becomes a class 4, will the hazardous waste site signs be taken down? 

The hazardous waste site signs were put up after the first public meeting, to address 
some citizen's concerns regarding site access. After the selected remedy has been 
implemented and the direct exposure pathway has been eliinated the Department will 
evaluate the continued need for the signs and will take into consideration the desires of 
the residents near the site. 

Have you ever run across a landfill in a residential area? What about breaks on our 
property taxes? Who's going to be responsible when nobody buys my house? 

The Department has investigated and remediated numerous land disposal sites, many of 
which were located in residential settings. 

AU Questions regarding property taxes were answered by the Town Supervisor 
Ralph Esposito. He said that the houses in the area have been selling over the past 
four years and that the average price has been consistent with other areas in the Town 
of Gates. He also stated that the average assessment for a home in the town of Gates 
was $6,000 and that 90% of the homes on Dearcop Drive and Varian Lane were 
assessed below this average value while the houses have been selling in the $60,000 - 
$80,000 range. 



The NYSDEC has no official jurisdiction with regard to property taxes. Those issues 
are a local matter. We can, however, provide results from the investigation to 
interested local officials or citizens. 

10. Question: How many years has the dump been there? 

10. Answer: The area was used as a disposal area from 1919 until 1970. 

11. Question: There's no public notice, to adjacent property, owners when a site is initially listed on 
the NYS Registry of Inactive Hazardous Waste Sites?. 

11. Answer: This question has been brought up on many sites through out the state. However, when 
this site was originally classified there was no legal requirement that adjacent property 
owners be notified that they own a piece of property adjacent to an inactive hazardous 
waste site. Due to citizens concerns and their desire for this information, the May 
1992 version of 6 NYCRR Part 375-1.8(d) was amended so that "When f m l  decisions 
concerning a site's classification are made, the Department shall announce by mail or 
telephone the decision to the clerks of the county; the town or city (as the case may be); 
and (where located in one) the village, within which the site is located, the site owner 
and a d l a c e n t e m  ownen." 

NYS Real Property Law Section 316-b requires that "on or after July first, nineteen 
hundred ninety-three, each recording officer must provide, at the expense of his 
county, proper books for making an index of present owners of inactive hazardous 
waste disposal sites contained in the annual report required by section 27-1305 of the 
environmental conservation law. The index shall contain an alphabetical listing of all 
owners listed in such annual report completed by the department of environmental 
conservation. together with a reference, for each present owner, to the page and year 
of the report where information regarding the inactive hazardous waste site may be 
located. The index shall also contain the tax map parcel number or the section, block 
and lot number of the site." 

12. Comment: I just bought my house a year ago. There was a big yellow sign at end of road, I 
asked my anorney and they did a very good research. I knew what we were gening 
into. The Department sent me two and a half feet of documents. It was my decision to 
buy the house. I have all information at my disposal. 

13. Question: What about the yards, when will they be done? 

13. Answer: The residential lot removal will be done as soon as possible. However, by law, we 
have to contact the potentially responsible parties (PRPs) and give them the opportunity 
to do the work. Notice letters to all PRPS were sent out on March 17, 1995. If we 
receive notice that none of the PRPs are willing to perform the work the Department 
will either design the removal or get one of our consultants to design it then the job will 
have to go out for bids. This will all take time. At the earliest this will be done in the 
summer of 1995 but more likely the fall or spring 1996. 



14. Question: Fall, next year, August, do I have to sit there? 

14. Answer: The Department will be sampling the residential lot areas this spring in order to better 
define the removal areas. But the actual removal action will take time to plan and 
implement. 

15. Question: How are you going to do it? A couple of scrapers, dig it out? 

15. Answer: The actual removal method will be determined during the design of the removal, but 
the contaminated soil in the residential lots will be removed from the yards and stored 
on the landfill. 

16. Question: I live next door. What happens to my yard? 

16. Answer: Pan of the design of this portion of the removal will be the development of a 
community health and safety plan. This plan will include methods of dust suppression 
and monitoring for dust lev& so as to contaminant migration during the 
removal. The Department will work with the residents of the area, to address each 
effected individuais concerns. 

17. Question: What happens if you screw up? Accidents happen. Are you going to monitor? 

17. Answer: Monitoring will be conducted where the actual removal is taking place (ie. near the 
bucket or scraper blade) and also at the property boundaries. If dust is being produced 
the job may be shut down while additional ways to control dust generation are 
evaluated. 

18. Question: So when you're done with their yard, will you test our yard? 

18. Answer: The contamination that we are removing is not very mobile. However, when the 
contaminated material is removed from the yards, confirmatory samples will be taken 
to make sure that all contaminated material has been removed. If these confirmatory 
samples indicate that additional sampling is warranted in adjacent yards then the 
additional sampling will be done. 

19. Question: Will you use water to keep the dust down. I don't know any other way to keep dust 
down. My lot is downhill from one of the lots where the removals will take place. I 
don't h o w  any other way water m. Water will run in my yard. 

19. Answer: Part of the community health and safety plan that is developed for this portion of the 
remediition will deal with the suppression of dust during the excavation. Most 
probably this excavation will be done while the soil is moist. This does not mean, 
however, that water will be running out of the yard. Part of the workplan developed 
for this removal will deal with the prevention of dust suppression water running into 
uncontaminated yards. 



20. Question: Wasn't one of the concentrations from my yard twice the lead standard? 

20. Answer: The lead concentration of concern is 400 ppm. The highest detected concentration in 
your yard was 1470 ppm. However, only 3 of the 13 samples taken from your yard 
were above 400 ppm. 

21 Question: What about trees, bushes, deck? 

21. Answer: Any material that is removed during the excavation of contaminated material will be 
replaced or repaired. Trees will be dealt with on a case by case basis. 

22. Question: Where was the third area of concern located? 

22. Answer: The third area of concern is located behind a house on Dearcop Drive near Buffalo Rd. 
possibly in the I-390 right of way. This area is not frequented by people. 

23. Cornmint: I commend you that you're trying to clean up. 

24. Question: We've waited patiently, several years, you've given us 8 days for a response. I don't 
get it. 

24. Answer: The comment period for the proposed remedial action plan (PRAP) began on February 
15, 1995 and runs until March 17, 1995 (31 days). The PRAP was in the Document 
Repository on February 15 and a fact sheet announcing the availability of the PRAP 
was mailed to d l  people on the Departments Mailing list on February 14, 1995. 

25. Question: I don't remember seeing this date on it. 

25. Answer: These dates were contained in the PRAP. , 

26. Question: DEC didn't make the mess. Everyone's happy. What happens 10 years frrm now, 
when contamination from the landfill is leaking back in to the neighborhood? 

26. Answer: Part of the selected remedy calls for continued operations and maintenance (0 & M). 
As part of the design for the remedy, an 0 & M plan will be developed. The 0 & M 
plan will outliie future sampling needed to monitor the effectiveness of the selected 
remedy over the next thirty years. If problems are encountered in the future the 
NYSDEC will act to take additional corrective measures. 

27. Question: Right now, you can gain very easy access into the dump. A cheap snow fence was put 
up to keep kids out. Kids knocked it down. People still walk around. It was never 
sealed up. 

27. Answer: The fences that were constructed at the beginning of this project were never meant to 
"seal up" the landfill. These fences were constructed to control vehicular access and as 
a warning to trespassers. 



28. Question: Why put on this membrane? What does it take to break this membrane? There are two 
sites, 490 runs through; NYS comes through , renovation will expand 490 at some 
time in the future. 

28. Answer: The final cover system will eliminate the major exposure pathway (direct contact with 
contaminated material) at this site. The geotextile liner ("membrane") will be covered 
by a minimum of two feet of soil to protect the liner. The Town Supervisor, Ralph 
Esposito, has indicated that the municipality is interested in turning this site into 
something useful for the community. If it is determined that this site can be used as an 
asset to the community the barrier protection layer of the cap will be increased to 
protect the liner even more. 

The NYSDOT has been involved in this project from the start. They know the remedy 
that has been selected and have made no comments. This site will still remain on the 
NYS Registry of Inactive Hazardous Waste Sites. Because of this, any change in use 
of the property will require notifying the Department. The Department will not allow 
any uses which will comprimise the effectiveness of the selected remedy. 

29. Question: What about the landowner you're talking about? Have you talked to him lately? 

29. Answer: The northern 10 acres of the site is owned by the NYSDOT, the southern 6 acres are 
owned jointly by Charles R. Dearcop and William L. Dearcop. The Dearcops and the 
NYSDOT were notified at the beginning of this project and given the opportunity to 
implement the remedial investigation and feasibility study (RI/FS) at this site. Both the 
NYSDOT and the Dearcops declined to perform the work. On March 17, 1995, the 
Department sent out notice letters to the potentially responsible parties asking them to 
do the hot spot removal at the 3 residential lots. 

30. Question: Can you turn it into something without connecting it to Dearcop and Varian Lanes. I 
wouldn't want a lot of traftic. 

30. Answer: The Department is not going to build anything on top of the landfill cap, we may 
design the cap so that it is possible to use the area on top of the cap for something 
useful. 

The Town Supervisor, Ralph Esposito, indicated that he would hold a neighborhood 
meeting during the design of the cap to explore beneficial uses of the capped landfill. 

3 1. Question: Describe the soil vapor extraction (SVE) system. 

31. Answer: If the pilot study determines that it is feasible, a SVE system will be installed in the 
areas of deep soil/fill contamination (see figure 2) of the site. Horizontal vapor 
extraction lines will be installed by placing perforated pipe in the trenches and 
surrounding the pipe by clean sand. The trench will then be backfilled with excavated 
material. The actual number and location of extraction trenches will be determined 
during the final design based on the results of the pilot study. Passive vents may also 
be installed at the site since the site will be capped. Due to the presence of a major 
highway which intersects the site two separate SVE systems may be required at the site 
depending on cost and final design issues. As part of the final design it will be 



determined whether the SVE system off-gas will require treatment. After one year, a 
determination will be made if the system has reached asymptotic conditions (the slope 
of the contaminant reduction curve~approaches zero) with respect to contaminated - 
vapor extraction rates. Once asymptotic conditions have been reached the system will 
be reevaluated for possible enhancements and modifications. After possible 
modifications are made to the system an engineering evaluation (cost vs. additional 
contaminant removal) will be performed to determine when the system will be shut 
down. 

32. Question: What about truck traffic during the construction of the remedy? 

32. Answer: Truck traffic will be a consideration during the design of the remediation. Every effort 
will be made so that the construction of the selected remedy will have as little impact as 
possible on the neighborhood. 

The following comments were recieved in a letter dated March 9,1995, from Ralph J. Esposito, 
Supervisor, Town of Gates to J. Andrew Fleck, NYSDEC: 

33. Comment: The Town of Gates strongly supports the selected remedy and asked that the 
Department act as quickly as possible "so that the residents of Dearcop Drive and 
Varian Lane can finally have the peace of mind that they deserve." 

34. Comment: "The Town of Gates is ready to stand by it's commitment to help the restored area 
become a benefit to the community. And has promised that, while the cleanup is 
progressing, they will have a neighborhood meeting to determine what use can be made 
of the restored property. " 

34. Answer: The ROD has been modified to include the following statement: "The Town of Gates 
Supervisor will be contacted for his input into the design as well as the input from 
neighborhood meetings held by the Town Supervisor." 

The following comment was recieved m a letter dated March 10,1995, from Richard S. Elliott, 
MCHD to J. Andrew Fleck, NYSDEC: 

35. Comment: The Monroe County Health Department stated that they had reviewed the February 
1995 PRAP and attended the public meeting on March 8, 1995 and that they supported 
the proposed remedy. 

The following comment was recieved m a letter dated February 28,1995: 

36. Comment: One resident of Dearcop Drive, a member of the Community Advisory Panel (CAP) of 
the Olii Manufacturing Company, wrote a lener which stated: "I have reviewed the 
PRAP and think that the steps of SVE, On-Site Material Removal, Soil Capping. 
Institutional Controls and Soil Consolidation are the right way to go to remedy the 
situation. I sincerely hope that some of the "rumors" I have heard of nothing being 
done at this site are just that -- "rumors"." 



Appendix B 
Administrative Record 

Record of Decision, Dearcop Farm Site, Gates, Monroe County, New York, Site #8-28-016, 
dated March 1995. 

Lener to Michael J. O'Toole, NYSDEC from G. Andres Carlson, NYSDOH, subject - 
Record of Decision, Dearcop Farm Site, Gates, Monroe County, Site ID #8-28-016, dated 
March dated March 27, 1995. 

Letter to J. Andrew Fleck, NYSDEC from Richard S. Ellion, MCHD, subject - Proposed 
Remedial Action Plan, Dearcop Farm Waste Site, Gates (T), NYS ID # 828016, dated March 
10, 1995. 

Letter to J. Andrew Fleck, NYSDEC from Ralph J. Esposito, Supervisor, Town of Gates, 
dated March 9. 1995. 

Proposed Remedial Action Plan, Dearcop Farm Site, Gates, Monroe County, New York, Site 
#8-28-016, dated February 1995. 

Lener to Linda Vera, NYSDEC from Mrs. C. L. Dunne, dated February 28, 1995 

Lener to Michael J. O'Toole, NYSDEC, from G. Anders Carlson, NYSDOH, subject - PRAP, 
Dearcop Farm Site, Site #8-28-016, dated February 15, 1995. 

Report, Feasibility Study, Dearcop Farm Site, Gates, Monroe County, New York, Site #8-28- 
016, dated January 1995. 

Report, Phase III Remedial Investigation Volumes I & 11, Residential Lot Soil Sampling, 
Dearcop Farm Inactive Hazardous Waste Site, Monroe County, New York, Site #08-28-016, 
dated December 1994. 

Report, Human Health Risk Assessment, Dearcop Farm Site, Gates, Monroe County, New 
York. Site #8-028-016. dated November 1994. 

Memo, to Michael J. O'Toole, Director, Division of Hazardous Waste Remediation from 
Edward R. Belmore, Director, Bureau of Western Remedial Action through A. Joseph White, 
Chief, Section C, subject - Dearcop Farm Work Plan Amendment Justification Memo, Site #8- 
28-016, W.A. 002625-10, dated November 14, 1994. 

Report, Indoor Air Quality Sampling, Dearcop Farm Site, Gates, Monroe County, New York, 
Site #8-28-016, dated August 1994. 

Report, Phase I1 RI Report, Addendum to Phase I Report, Dearcop Farm Site, Gates, Monroe 
County, New York, Site #a-28-016, dated July 1994. 

Memo to J. Andrew Fleck, NYSDEC from Mike Hughes, NYSDOH, subject - Indoor Air, 
dated July 7, 1994. 



Work Plan, Residential Surface Soil Sampling, Dearcop Farm, Inactive Hazardous Waste Site, 
Gates, Monroe County, New York, Site #8-28-016, dated May 1994. 

Data, Quality Assurance Protocol Review, Dearcop Farm Site, Site #8-28-016, dated 5/6/94 

Data, Quality Assurance Protocol Review, Dearcop Farm Site, Site #8-28-016, dated 5/5/94. 

Data, Quality Assurance Protocol Review, Dearcop Farm Site, Site #8-28-016, dated 5/3/94. 

Data, Quality Assurance Protocol Review, Dearcop Farm Site, Site #8-28-016, dated 5/3/94. 

Data, Quality Assurance Protocol Review, Dearcop Farm Site, Site #8-28-016, dated 5/2/94. 

Data, Quality Assurance Protocol Review, Dearcop Farm Site, Site #8-28-016, dated 4/27/94. 

Data, Quality Assurance Protocol Review, Dearcop Farm Site, Site #8-28-016, dated 4/27/94. 

Data, Quality Assurance Protocol Review, Dearcop Farm Site, Site #8-28-016, dated 4/26/94. 

Letter to Paul Brodzick, E&E from A. Joseph White, NYSDEC, subject - NYS Standby 
Contract, W.A. D002625-10, Request for revised W.A. Budget Indoor Air Quality and L i t e d  
Soil GadGroundwater sampling Dearcop Farm Site. Site #8-28-016, dated March 25, 1994. 

Letter to David J. Chiusano, NYSDEC, from Paul Brodzick, E&E, subject - Request for 
Revised Work Assignment Budget Modification D002625-10.1, Indoor Air Quality and L i t e d  
Spoil Gas/Groundwater Sampling, Dearcop Farm Site, Site #8-28-016 dated March 18, 1994. 

Letter to David Napier, NYSDOH from David J. Chiusano, NYSDEC subject - Dearcop Farm 
Draft Phase I1 RI  Addendum, Site #8-28-016, (T) Gates, Monroe County, dated March 16, 
1994. 

Memo to Michael J. O'Toole, Director DHWR from Edward R. Belmore, Director BWRA, 
subject - Dearcop Farm Work Plan Amendment Justification Memo, Site #8-28-016, W.A. 
D002625-10, dated February 1, 1994. 

Letter to David J. Chiusano, NYSDEC from Richard S. Elliott, MCHD and David L. Napier, 
NYSDOH, subject - Dearcop Farms, ID #8-28-016, Indoor Air Sampling, Gates, Monroe 
County, dated January 19, 1994. 

Report, Phase I Remedial Investigation, Volume I & 11,. Dearcop Farm Site, Gates, New 
York, Site #8-28-016, dated January 1994. 

Letter to Cathy Geraci, E&E, from George Harris, NYSDEC subject - Work Assignment 
D002625-10, Dearcop Farm Site - Gates, New York, Proposal for Phase II RI, dated August . 
27. 1993. 



Letter to David Chiusano, NYSDEC from M. Cathy Geraci, E&E, subject - Proposal for Phase 
II RI, Dearcop Farm Site, Site # 8-28-016 Work Assignment No. D002625-10, dated August 
18, 1993. 

Letter to David J. Chiusano, NYSDEC from M. Cathy Geraci, E&E, subject - Dearcop Farm 
Site, Site #8-28-016, Work Assignment No. D002625-10, dated April 15, 1993. 

Letter to David Chiusano, NYSDEC from M. Cathy Geraci, E&E, subject - Gas Producing 
Monitoring Wells Dearcop Farm Site, Site #8-28-016, Work Assignment No. D002625-10 
dated February 22, 1993. 

Letter to David Chiusano, NYSDEC from M. Cathy Geraci, E&E, subject - Preliminary Data, 
Dearcop Farm Site, Site #8-28-016, Work Assignment No. D002625-10, dated February 17, 
1993. 

Letter to George Harris, NYSDEC from M. Cathy Geraci, E&E subject - Monitoring Well 
MW-4D, Dearcop Farm Site, Site #8-28-016, Work Assignment No. D002625-10, dated 
February 5, 1993. 

Letter to David Chiusano, NYSDEC from M. Cathy Geraci, E&E subject - Drilling Activities 
at Monitoring Well MW-4D, Dearcop Farm Site, Site #8-28-016, Work Assignment No. 
D002625-10, dated Febmary 5, 1993. 

Letter Ralph Esposito, Supervisor Town of Gates from Michael I. O'Toole, NYSDEC, subject 
- Dearcop Farm, New York State Inactive Hazardous Waste Disposal, Site #8-28-016, Town of 
Gates, New York, Remedial InvestigatiodFeasibility Study, dated November 30, 1992. 

Letter to David Chiusano, NYSDEC from M. Cathy Geraci, E&E, subject - Preliminary Soil 
Gas and Geophysical Survey Results, Dearcop Farm Site, Site #8-28-016, Work Assignment 
No. D002625-10, dated October 13, 1992. 

Letter to Jack Wicox, E&E from P. David Smith, NYSDEC subject - State Superfund Standby 
Contract Work Assignment No. D002625-10, Dearcop Farm Site, Site #8-28-016, dated 
September 26, 1991. 

Letter to Howard Shapiro, E&E from Michael J. O'Toole, NYSDEC, subject - State Superfund 
Standby Contract, Work Plan Approval, Work Assignment D002625-10, Dearcop Farm, Site 
#8-28-016, dated June 25, 1992. 

Work Plan Remedial InvestigatiodFeasibility Study, Dearcop Farm Site, Site #8-28-016, dated 
May 1992. 

Work Plan Phase I RIIFS, Health and Safety PladQuality Assurance Project Plan for the 
Dearcop Farm Site, Gates, New York, Site #8-28-016, dated May 1992. 

Letter to Cathy Geraci, E&E from David J. Chiusano, NYSDEC, subject - Proposed Scoping 
Plan, Dearcop Farm Site, Site #8-28-016, dated December 17, 1991. 

Report, Project Scoping Plan, Dearcop Farm Site, Site #8-28-016, dated November 1991. 



Citizen Participation Plan, Dearcop Farm Site, Site #8-28-016, Town of Gates, Monroe 
County, New York, dated November 1991. 

Memo to David' Chiusano, NYSDEC from Swapan Gupta, NYSDEC, subject - WA D002625- 
10 Site Name: Dearcop Farm, Site #8-28-016, dated September 26, 1991. 

Memo to Michael J. O'Toole, Director, DHWR from George Harris through Edward R. 
Belmore, Director, BWRA, subject - Work Assignment Conceptual Approval Under the State 
Superfund Standby Contracts, dated September 25, 1991. 

Memo to Michael J. O'Toole, DHWR from David Markell, subject - Enforcement: Inactive 
Site: Dearcop Farm (828016) dated July 18, 1991. 

Memo to Glen Bailey, DEE from George Harris, BWRA, subject - Dearcop Farm, Site #8-28- 
016, Town of Gates, Monroe County, dated June 12, 1991. 

~ e n e r  Charles R. Dearcop, Jr., Dearcop Trucking from Glen Bailey, NYSDEC, subject - 
Dearcop Farm, Site #8-28-016, dated January 15, 1991. 

Memo from Glen Bailey, DEE to David J. Chiusano, BWRA, subject - Dearcop Farm, Site #8- 
28-016 dated July 17, 1990. 

Memo from Edward R. Belmore, Director, BWRA to A1 Roclanore, Director, BCS, subject - 
Dearcop Farm Site, Site #8-28-016, Town of Gates, Monroe County, dated July 13, 1990. 

Letter from Della M. Dearcop to Robert L. Marino dated May 4, 1990. 

,Letter to Michael J. O'Toole, NYSDEC from Ronald Tramontano, NYSDOH, subject - 
Dearcop Farm site, (T) gates, Monroe County, ID #8-28-016. 

Letter to Charles R. Dearcop, Dearcop Trucking from Glen Bailey, NYSDEC, subject - 
Dearcop Fann, Town of Gates, Site #8-28-016, dated July 3, 1990. 

Memo to David Markell, Director. DEE from Michael J. O'Toole, Director, DHWR, subject - 
Dearcop Farm Site, #8-28-016, Town of Gates, Monroe County, dated June 18, 1990. 

Letter to Charles Dearcop from Roben L. Marino, NYSDEC, dated April 5, 1990. 

Letter to NYSDOT from Frank T. Ricotta, NYSDEC, subject - Phase I1 Engineering 
Investigation of Inactive Hazardous Waste Disposal Sites, dated July 20, 1988. 

Memo to Frank Shattuck, Region 8 from Margaret O'Brien, BHSC, subject - Dearcop Farm 
(#8-28-016) Phase I1 Final Report, dated July 12, 1980. 

Letter E. Joseph Sciascia, NYSDEC from Carl E. Hilton, EI DuPont de Nemours & Company 
subject - Request for Information Concerning Waste sent to Dearcop Farm Landfill, Site #8-28- 
016, Town of Gates, dated October 14, 1986, dated November 13, 1986. 



. Letter to Henry G. Williams, Commissioner, NYSDEC from Alan J. Knauf, Harris Beach, 
Wilcox, Rubin and Levey, subject - Dearcop Farm, DEC Site #8-28-016, dated April 11, 
1985. 

Letter to Charles R. Dearcop, Jr., Dearcop Trucking Company, Inc. from Jeffrey J. Lacey, 
DEE, dated February 1, 1985. 

. Report Engineering Investigations of Inactive Hazardous Waste Site Phase I1 Investigations, 
Dearcop Farm, Site #8-28-016, Town of Gates  MONO^ County, dated April 1988. 

+ Report Engineering Investigation of Inactive Hazardous Waste Sites, Phase I1 Investigation, 
Row Data Package, Dearcop Farm, Site #8-28-016, Town of Gates, Monroe County, dated 
April 1988. 

. Report Preliminary Investigations of the Dearcop Farm Site, Town of Gates, Monroe County, 
New York, Phase I Summary Report, dated September 1984. 
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Appendix C-1: Drainage Subbasin Map 
Appendix C-2: HydroCAD data inputs and results 
 
 
 



Table C-1 Peak Flowrates for Each Subbasin 
 Subcatchment 

North 1 
Subcatchment 

North 2 
Subcatchment 

North 3 
Subcatchment 

South 1 
Subcatchment 

South 2 
Peak 
Flow 
(cfs) 

Runoff 
Volume 
(acre-ft) 

Peak 
Flow 
(cfs) 

Runoff 
Volume 
(acre-ft) 

Peak 
Flow 
(cfs) 

Runoff 
Volume 
(acre-ft) 

Peak 
Flow 
(cfs) 

Runoff 
Volume 
(acre-ft) 

Peak 
Flow (cfs) 

Runoff 
Volume 
(acre-ft) 

2 0.96 0.047 1.46 0.75 0.57 0.036 1.01 0.048 1.63 0.92 
10 2.37 0.109 3.63 0.172 1.46 0.082 2.49 0.110 4.10 0.211 
25 3.60 0.198 5.51 0.259 2.23 0.124 3.77 0.166 6.25 0.317 
50 4.80 0.218 7.35 0.345 2.99 0.165 5.01 0.221 8.36 0.423 
100 6.27 0.285 9.61 0.452 3.92 0.216 6.54 0.289 10.94 0.554 

 
 
 
 

Table C-2 Flowrates and Average Flow Depths for Existing and New Features 

 

North Swale East Swale South Swale Pond Culvert 

Peak 
Inflow 
(cfs) 

Avg 
Flow 
Depth 

(ft) 

Peak 
Inflow 
(cfs) 

Avg 
Flow 

Depth 
(ft) 

Peak 
inflow 
(cfs) 

Average 
Flow 
Depth 

(ft) 

Peak 
Inflow 
(cfs) 

Peak 
Elevation 

(ft) 
Storage 
(acre-ft) 

Peak 
Inflow 
(cfs) 

Runoff 
Volume 
(acre-ft) 

2 2.41 0.14 0.57 0.07 1.01 0.05 2.49 532.44 0.014 2.25 0.47 
10 5.99 0.26 1.46 0.13 2.49 0.10 6.39 532.92 0.321 6.49 0.80 
25 9.09 0.34 2.23 0.17 3.77 0.13 9.76 533.29 0.482 10.18 1.00 
50 12.12 0.41 2.99 0.20 5.01 0.15 13.06 533.63 0.642 13.81 1.16 
100* 15.84 0.48 3.92 0.23 6.54 0.17 17.12 534.00 0.843 18.28 1.35 

*the pond appears to have adequate storage for the 100-year. 500 year shows overtopping. 
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Area Listing (all nodes)
Area

(acres)
CN Description

(subcatchment-numbers)
9.142 74 >75% Grass cover, Good, HSG C  (1S, 2S, 8S, 9S, 12S)
9.142 74 TOTAL AREA
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Soil Listing (all nodes)
Area

(acres)
Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
9.142 HSG C 1S, 2S, 8S, 9S, 12S
0.000 HSG D
0.000 Other
9.142 TOTAL AREA
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Ground Covers (all nodes)
HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 9.142 0.000 0.000 9.142 >75% Grass cover, Good 1S, 2S, 
8S, 9S, 
12S

0.000 0.000 9.142 0.000 0.000 9.142 TOTAL AREA
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Pipe Listing (all nodes)
Line# Node

Number
In-Invert

(feet)
Out-Invert

(feet)
Length

(feet)
Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 6R 528.21 527.01 120.0 0.0100 0.025 48.0 0.0 0.0
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Notes Listing (all nodes)
Line# Node

Number
Notes

1 1S Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil 
classification as C. Assumed post-construction will be well vegetated.

2 9S Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil 
classification as C. Assumed post-construction will be well vegetated.

3 6R The outlet invert is assumed for a 1% pipe slope. Need verification.
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Time span=0.00-22.00 hrs, dt=0.01 hrs, 2201 points x 2Runoff by SCS TR-20 method, UH=SCS, Weighted-CNReach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method
Runoff Area=2.300 ac   0.00% Impervious   Runoff Depth>0.26"Subcatchment 1S: North-2   Flow Length=180'   Slope=0.0722 '/'   Tc=7.4 min   CN=74   Runoff=0.86 cfs  0.049 af
Runoff Area=1.470 ac   0.00% Impervious   Runoff Depth>0.26"Subcatchment 2S: South 1   Flow Length=90'   Slope=0.1000 '/'   Tc=5.7 min   CN=74   Runoff=0.60 cfs  0.031 af
Runoff Area=2.820 ac   0.00% Impervious   Runoff Depth>0.25"Subcatchment 8S: South 2   Flow Length=210'   Slope=0.0423 '/'   Tc=9.4 min   CN=74   Runoff=0.95 cfs  0.060 af
Runoff Area=1.102 ac   0.00% Impervious   Runoff Depth>0.25"Subcatchment 9S: North 3   Flow Length=175'   Slope=0.0628 '/'   Tc=11.8 min   CN=74   Runoff=0.33 cfs  0.023 af
Runoff Area=1.450 ac   0.00% Impervious   Runoff Depth>0.26"Subcatchment 12S: North 1    Flow Length=560'   Tc=6.5 min   CN=74   Runoff=0.57 cfs  0.031 af

Avg. Flow Depth=0.09'   Max Vel=0.93 fps   Inflow=1.43 cfs  0.080 afReach 4R: North Swale n=0.025   L=490.0'   S=0.0061 '/'   Capacity=1,427.81 cfs   Outflow=0.87 cfs  0.079 af
Avg. Flow Depth=0.05'   Max Vel=1.00 fps   Inflow=0.33 cfs  0.023 afReach 5R: East Swale n=0.025   L=250.0'   S=0.0160 '/'   Capacity=401.71 cfs   Outflow=0.29 cfs  0.023 af
Avg. Flow Depth=0.34'   Max Vel=2.17 fps   Inflow=1.14 cfs  0.102 afReach 6R: Culvert Outlet48.0"  Round Pipe   n=0.025   L=120.0'   S=0.0100 '/'   Capacity=74.69 cfs   Outflow=1.14 cfs  0.102 af
Avg. Flow Depth=0.04'   Max Vel=0.81 fps   Inflow=0.60 cfs  0.031 afReach 7R: South Swale n=0.022   L=250.0'   S=0.0120 '/'   Capacity=147.53 cfs   Outflow=0.46 cfs  0.031 af

Peak Elev=532.29'  Storage=0.091 af   Inflow=1.41 cfs  0.091 afPond 3P: (new Pond)    Outflow=0.00 cfs  0.000 af
Total Runoff Area = 9.142 ac   Runoff Volume = 0.194 af   Average Runoff Depth = 0.25"100.00% Pervious = 9.142 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: North-2
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 0.86 cfs @ 12.01 hrs,  Volume= 0.049 af,  Depth> 0.26"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  1-yr Rainfall=1.83"

Area (ac) CN Description
2.300 74 >75% Grass cover, Good, HSG C
2.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
7.1 100 0.0722 0.23 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.3 80 0.0722 4.03 Shallow Concentrated Flow, Cap RunoffGrassed Waterway   Kv= 15.0 fps
7.4 180 Total

Subcatchment 1S: North-2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

0.95
0.9

0.85
0.8

0.75
0.7

0.65
0.6

0.55
0.5

0.45
0.4

0.35
0.3

0.25
0.2

0.15
0.1

0.05
0

Type II 24-hr
1-yr Rainfall=1.83"
Runoff Area=2.300 ac
Runoff Volume=0.049 af
Runoff Depth>0.26"
Flow Length=180'
Slope=0.0722 '/'
Tc=7.4 min
CN=74

0.86 cfs
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Summary for Subcatchment 2S: South 1
Runoff = 0.60 cfs @ 11.99 hrs,  Volume= 0.031 af,  Depth> 0.26"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  1-yr Rainfall=1.83"

Area (ac) CN Description
1.470 74 >75% Grass cover, Good, HSG C
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 2S: South 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

0.65
0.6

0.55
0.5

0.45
0.4

0.35
0.3

0.25
0.2

0.15
0.1

0.05
0

Type II 24-hr
1-yr Rainfall=1.83"
Runoff Area=1.470 ac
Runoff Volume=0.031 af
Runoff Depth>0.26"
Flow Length=90'
Slope=0.1000 '/'
Tc=5.7 min
CN=74

0.60 cfs
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Summary for Subcatchment 8S: South 2
Runoff = 0.95 cfs @ 12.04 hrs,  Volume= 0.060 af,  Depth> 0.25"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  1-yr Rainfall=1.83"

Area (ac) CN Description
2.820 74 >75% Grass cover, Good, HSG C
2.820 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
8.8 100 0.0423 0.19 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.6 110 0.0423 3.09 Shallow Concentrated Flow, Cap Runoff to PondGrassed Waterway   Kv= 15.0 fps
9.4 210 Total

Subcatchment 8S: South 2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

1

0

Type II 24-hr
1-yr Rainfall=1.83"
Runoff Area=2.820 ac
Runoff Volume=0.060 af
Runoff Depth>0.25"
Flow Length=210'
Slope=0.0423 '/'
Tc=9.4 min
CN=74

0.95 cfs



Type II 24-hr  1-yr Rainfall=1.83"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 11HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 9S: North 3
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 0.33 cfs @ 12.07 hrs,  Volume= 0.023 af,  Depth> 0.25"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  1-yr Rainfall=1.83"

Area (ac) CN Description
1.102 74 >75% Grass cover, Good, HSG C
1.102 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 175 0.0628 0.25 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 9S: North 3

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

0.36
0.34
0.32
0.3

0.28
0.26
0.24
0.22
0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0

Type II 24-hr
1-yr Rainfall=1.83"
Runoff Area=1.102 ac
Runoff Volume=0.023 af
Runoff Depth>0.25"
Flow Length=175'
Slope=0.0628 '/'
Tc=11.8 min
CN=74

0.33 cfs
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Summary for Subcatchment 12S: North 1
Runoff = 0.57 cfs @ 12.00 hrs,  Volume= 0.031 af,  Depth> 0.26"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  1-yr Rainfall=1.83"

Area (ac) CN Description
1.450 74 >75% Grass cover, Good, HSG C
1.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.8 470 0.0085 9.37 681.80 Trap/Vee/Rect Channel Flow, Bot.W=5.00'  D=4.00'  Z= 3.3 '/'  Top.W=31.40'n= 0.025  
6.5 560 Total

Subcatchment 12S: North 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

0.6
0.55
0.5

0.45
0.4

0.35
0.3

0.25
0.2

0.15
0.1

0.05
0

Type II 24-hr
1-yr Rainfall=1.83"
Runoff Area=1.450 ac
Runoff Volume=0.031 af
Runoff Depth>0.26"
Flow Length=560'
Tc=6.5 min
CN=74

0.57 cfs
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Summary for Reach 4R: North Swale
Inflow Area = 3.750 ac, 0.00% Impervious,  Inflow Depth > 0.26"    for  1-yr eventInflow = 1.43 cfs @ 12.01 hrs,  Volume= 0.080 afOutflow = 0.87 cfs @ 12.08 hrs,  Volume= 0.079 af,  Atten= 39%,  Lag= 4.4 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 0.93 fps,  Min. Travel Time= 8.7 minAvg. Velocity = 0.63 fps,  Avg. Travel Time= 13.0 min
Peak Storage= 455 cf @ 12.08 hrsAverage Depth at Peak Storage= 0.09'Bank-Full Depth= 5.00'  Flow Area= 150.0 sf,  Capacity= 1,427.81 cfs
10.00'  x  5.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 4.0 '/'   Top Width= 50.00'Length= 490.0'   Slope= 0.0061 '/'Inlet Invert= 533.00',  Outlet Invert= 530.00'

‡
Reach 4R: North Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

1

0

Inflow Area=3.750 ac
Avg. Flow Depth=0.09'
Max Vel=0.93 fps
n=0.025
L=490.0'
S=0.0061 '/'
Capacity=1,427.81 cfs

1.43 cfs

0.87 cfs
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Stage-Area-Storage for Reach 4R: North Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

533.00 0.0 0533.05 0.5 250533.10 1.0 510533.15 1.6 779533.20 2.2 1,058533.25 2.8 1,348533.30 3.4 1,646533.35 4.0 1,955533.40 4.6 2,274533.45 5.3 2,602533.50 6.0 2,940533.55 6.7 3,288533.60 7.4 3,646533.65 8.2 4,013533.70 9.0 4,390533.75 9.8 4,778533.80 10.6 5,174533.85 11.4 5,581533.90 12.2 5,998533.95 13.1 6,424534.00 14.0 6,860534.05 14.9 7,306534.10 15.8 7,762534.15 16.8 8,227534.20 17.8 8,702534.25 18.8 9,188534.30 19.8 9,682534.35 20.8 10,187534.40 21.8 10,702534.45 22.9 11,226534.50 24.0 11,760534.55 25.1 12,304534.60 26.2 12,858534.65 27.4 13,421534.70 28.6 13,994534.75 29.8 14,578534.80 31.0 15,170534.85 32.2 15,773534.90 33.4 16,386534.95 34.7 17,008535.00 36.0 17,640535.05 37.3 18,282535.10 38.6 18,934535.15 40.0 19,595535.20 41.4 20,266535.25 42.8 20,948535.30 44.2 21,638535.35 45.6 22,339535.40 47.0 23,050535.45 48.5 23,770535.50 50.0 24,500535.55 51.5 25,240

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.60 53.0 25,990535.65 54.6 26,749535.70 56.2 27,518535.75 57.8 28,298535.80 59.4 29,086535.85 61.0 29,885535.90 62.6 30,694535.95 64.3 31,512536.00 66.0 32,340536.05 67.7 33,178536.10 69.4 34,026536.15 71.2 34,883536.20 73.0 35,750536.25 74.8 36,628536.30 76.6 37,514536.35 78.4 38,411536.40 80.2 39,318536.45 82.1 40,234536.50 84.0 41,160536.55 85.9 42,096536.60 87.8 43,042536.65 89.8 43,997536.70 91.8 44,962536.75 93.8 45,938536.80 95.8 46,922536.85 97.8 47,917536.90 99.8 48,922536.95 101.9 49,936537.00 104.0 50,960537.05 106.1 51,994537.10 108.2 53,038537.15 110.4 54,091537.20 112.6 55,154537.25 114.8 56,228537.30 117.0 57,310537.35 119.2 58,403537.40 121.4 59,506537.45 123.7 60,618537.50 126.0 61,740537.55 128.3 62,872537.60 130.6 64,014537.65 133.0 65,165537.70 135.4 66,326537.75 137.8 67,498537.80 140.2 68,678537.85 142.6 69,869537.90 145.0 71,070537.95 147.5 72,280538.00 150.0 73,500
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Summary for Reach 5R: East Swale
[80] Warning: Exceeded Pond 3P by 2.01' @ 12.01 hrs (0.44 cfs 0.174 af) 
Inflow Area = 5.392 ac, 0.00% Impervious,  Inflow Depth > 0.05"    for  1-yr eventInflow = 0.33 cfs @ 12.07 hrs,  Volume= 0.023 afOutflow = 0.29 cfs @ 12.11 hrs,  Volume= 0.023 af,  Atten= 12%,  Lag= 2.9 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.00 fps,  Min. Travel Time= 4.2 minAvg. Velocity = 0.56 fps,  Avg. Travel Time= 7.5 min
Peak Storage= 72 cf @ 12.11 hrsAverage Depth at Peak Storage= 0.05'Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 401.71 cfs
5.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 5.0  15.0 '/'   Top Width= 45.00'Length= 250.0'   Slope= 0.0160 '/'Inlet Invert= 534.00',  Outlet Invert= 530.00'

‡
Reach 5R: East Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

0.36
0.34
0.32
0.3

0.28
0.26
0.24
0.22
0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0

Inflow Area=5.392 ac
Avg. Flow Depth=0.05'
Max Vel=1.00 fps
n=0.025
L=250.0'
S=0.0160 '/'
Capacity=401.71 cfs

0.33 cfs

0.29 cfs
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Stage-Area-Storage for Reach 5R: East Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

534.00 0.0 0534.02 0.1 26534.04 0.2 54534.06 0.3 84534.08 0.5 116534.10 0.6 150534.12 0.7 186534.14 0.9 224534.16 1.1 264534.18 1.2 306534.20 1.4 350534.22 1.6 396534.24 1.8 444534.26 2.0 494534.28 2.2 546534.30 2.4 600534.32 2.6 656534.34 2.9 714534.36 3.1 774534.38 3.3 836534.40 3.6 900534.42 3.9 966534.44 4.1 1,034534.46 4.4 1,104534.48 4.7 1,176534.50 5.0 1,250534.52 5.3 1,326534.54 5.6 1,404534.56 5.9 1,484534.58 6.3 1,566534.60 6.6 1,650534.62 6.9 1,736534.64 7.3 1,824534.66 7.7 1,914534.68 8.0 2,006534.70 8.4 2,100534.72 8.8 2,196534.74 9.2 2,294534.76 9.6 2,394534.78 10.0 2,496534.80 10.4 2,600534.82 10.8 2,706534.84 11.3 2,814534.86 11.7 2,924534.88 12.1 3,036534.90 12.6 3,150534.92 13.1 3,266534.94 13.5 3,384534.96 14.0 3,504534.98 14.5 3,626535.00 15.0 3,750535.02 15.5 3,876

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.04 16.0 4,004535.06 16.5 4,134535.08 17.1 4,266535.10 17.6 4,400535.12 18.1 4,536535.14 18.7 4,674535.16 19.3 4,814535.18 19.8 4,956535.20 20.4 5,100535.22 21.0 5,246535.24 21.6 5,394535.26 22.2 5,544535.28 22.8 5,696535.30 23.4 5,850535.32 24.0 6,006535.34 24.7 6,164535.36 25.3 6,324535.38 25.9 6,486535.40 26.6 6,650535.42 27.3 6,816535.44 27.9 6,984535.46 28.6 7,154535.48 29.3 7,326535.50 30.0 7,500535.52 30.7 7,676535.54 31.4 7,854535.56 32.1 8,034535.58 32.9 8,216535.60 33.6 8,400535.62 34.3 8,586535.64 35.1 8,774535.66 35.9 8,964535.68 36.6 9,156535.70 37.4 9,350535.72 38.2 9,546535.74 39.0 9,744535.76 39.8 9,944535.78 40.6 10,146535.80 41.4 10,350535.82 42.2 10,556535.84 43.1 10,764535.86 43.9 10,974535.88 44.7 11,186535.90 45.6 11,400535.92 46.5 11,616535.94 47.3 11,834535.96 48.2 12,054535.98 49.1 12,276536.00 50.0 12,500
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Summary for Reach 6R: Culvert Outlet
The outlet invert is assumed for a 1% pipe slope. Need verification.
[52] Hint: Inlet/Outlet conditions not evaluated
Inflow Area = 9.142 ac, 0.00% Impervious,  Inflow Depth > 0.13"    for  1-yr eventInflow = 1.14 cfs @ 12.09 hrs,  Volume= 0.102 afOutflow = 1.14 cfs @ 12.10 hrs,  Volume= 0.102 af,  Atten= 1%,  Lag= 0.7 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.17 fps,  Min. Travel Time= 0.9 minAvg. Velocity = 1.02 fps,  Avg. Travel Time= 2.0 min
Peak Storage= 63 cf @ 12.10 hrsAverage Depth at Peak Storage= 0.34'Bank-Full Depth= 4.00'  Flow Area= 12.6 sf,  Capacity= 74.69 cfs
48.0"  Round Pipen= 0.025  Corrugated metalLength= 120.0'   Slope= 0.0100 '/'Inlet Invert= 528.21',  Outlet Invert= 527.01'
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Reach 6R: Culvert Outlet

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

1

0

Inflow Area=9.142 ac
Avg. Flow Depth=0.34'
Max Vel=2.17 fps
48.0"
Round Pipe
n=0.025
L=120.0'
S=0.0100 '/'
Capacity=74.69 cfs

1.14 cfs
1.14 cfs
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Stage-Area-Storage for Reach 6R: Culvert Outlet
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

528.21 0.0 0528.26 0.0 4528.31 0.1 10528.36 0.2 18528.41 0.2 28528.46 0.3 39528.51 0.4 51528.56 0.5 65528.61 0.7 78528.66 0.8 93528.71 0.9 109528.76 1.0 125528.81 1.2 142528.86 1.3 159528.91 1.5 177528.96 1.6 196529.01 1.8 215529.06 2.0 234529.11 2.1 254529.16 2.3 274529.21 2.5 295529.26 2.6 316529.31 2.8 337529.36 3.0 359529.41 3.2 380529.46 3.4 403529.51 3.5 425529.56 3.7 448529.61 3.9 470529.66 4.1 493529.71 4.3 517529.76 4.5 540529.81 4.7 563529.86 4.9 587529.91 5.1 611529.96 5.3 634530.01 5.5 658530.06 5.7 682530.11 5.9 706530.16 6.1 730530.21 6.3 754530.26 6.5 778530.31 6.7 802530.36 6.9 826530.41 7.1 850530.46 7.3 874530.51 7.5 897530.56 7.7 921530.61 7.9 945530.66 8.1 968530.71 8.3 991530.76 8.5 1,015

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
530.81 8.6 1,038530.86 8.8 1,060530.91 9.0 1,083530.96 9.2 1,105531.01 9.4 1,127531.06 9.6 1,149531.11 9.8 1,171531.16 9.9 1,192531.21 10.1 1,213531.26 10.3 1,234531.31 10.4 1,254531.36 10.6 1,274531.41 10.8 1,293531.46 10.9 1,312531.51 11.1 1,331531.56 11.2 1,349531.61 11.4 1,366531.66 11.5 1,383531.71 11.7 1,399531.76 11.8 1,415531.81 11.9 1,429531.86 12.0 1,443531.91 12.1 1,457531.96 12.2 1,469532.01 12.3 1,480532.06 12.4 1,489532.11 12.5 1,498532.16 12.5 1,504532.21 12.6 1,508
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Summary for Reach 7R: South Swale
Inflow Area = 1.470 ac, 0.00% Impervious,  Inflow Depth > 0.26"    for  1-yr eventInflow = 0.60 cfs @ 11.99 hrs,  Volume= 0.031 afOutflow = 0.46 cfs @ 12.04 hrs,  Volume= 0.031 af,  Atten= 24%,  Lag= 2.9 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 0.81 fps,  Min. Travel Time= 5.1 minAvg. Velocity = 0.36 fps,  Avg. Travel Time= 11.6 min
Peak Storage= 141 cf @ 12.04 hrsAverage Depth at Peak Storage= 0.04'Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 147.53 cfs
15.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straightSide Slope Z-value= 10.0 '/'   Top Width= 35.00'Length= 250.0'   Slope= 0.0120 '/'Inlet Invert= 537.00',  Outlet Invert= 534.00'

‡
Reach 7R: South Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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0.2

0.15
0.1

0.05
0

Inflow Area=1.470 ac
Avg. Flow Depth=0.04'
Max Vel=0.81 fps
n=0.022
L=250.0'
S=0.0120 '/'
Capacity=147.53 cfs

0.60 cfs

0.46 cfs
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Stage-Area-Storage for Reach 7R: South Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

537.00 0.0 0537.01 0.2 38537.02 0.3 76537.03 0.5 115537.04 0.6 154537.05 0.8 194537.06 0.9 234537.07 1.1 275537.08 1.3 316537.09 1.4 358537.10 1.6 400537.11 1.8 443537.12 1.9 486537.13 2.1 530537.14 2.3 574537.15 2.5 619537.16 2.7 664537.17 2.8 710537.18 3.0 756537.19 3.2 803537.20 3.4 850537.21 3.6 898537.22 3.8 946537.23 4.0 995537.24 4.2 1,044537.25 4.4 1,094537.26 4.6 1,144537.27 4.8 1,195537.28 5.0 1,246537.29 5.2 1,298537.30 5.4 1,350537.31 5.6 1,403537.32 5.8 1,456537.33 6.0 1,510537.34 6.3 1,564537.35 6.5 1,619537.36 6.7 1,674537.37 6.9 1,730537.38 7.1 1,786537.39 7.4 1,843537.40 7.6 1,900537.41 7.8 1,958537.42 8.1 2,016537.43 8.3 2,075537.44 8.5 2,134537.45 8.8 2,194537.46 9.0 2,254537.47 9.3 2,315537.48 9.5 2,376537.49 9.8 2,438537.50 10.0 2,500537.51 10.3 2,563

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
537.52 10.5 2,626537.53 10.8 2,690537.54 11.0 2,754537.55 11.3 2,819537.56 11.5 2,884537.57 11.8 2,950537.58 12.1 3,016537.59 12.3 3,083537.60 12.6 3,150537.61 12.9 3,218537.62 13.1 3,286537.63 13.4 3,355537.64 13.7 3,424537.65 14.0 3,494537.66 14.3 3,564537.67 14.5 3,635537.68 14.8 3,706537.69 15.1 3,778537.70 15.4 3,850537.71 15.7 3,923537.72 16.0 3,996537.73 16.3 4,070537.74 16.6 4,144537.75 16.9 4,219537.76 17.2 4,294537.77 17.5 4,370537.78 17.8 4,446537.79 18.1 4,523537.80 18.4 4,600537.81 18.7 4,678537.82 19.0 4,756537.83 19.3 4,835537.84 19.7 4,914537.85 20.0 4,994537.86 20.3 5,074537.87 20.6 5,155537.88 20.9 5,236537.89 21.3 5,318537.90 21.6 5,400537.91 21.9 5,483537.92 22.3 5,566537.93 22.6 5,650537.94 22.9 5,734537.95 23.3 5,819537.96 23.6 5,904537.97 24.0 5,990537.98 24.3 6,076537.99 24.7 6,163538.00 25.0 6,250
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Summary for Pond 3P: (new Pond)
Inflow Area = 4.290 ac, 0.00% Impervious,  Inflow Depth > 0.25"    for  1-yr eventInflow = 1.41 cfs @ 12.04 hrs,  Volume= 0.091 afOutflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 minPrimary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Peak Elev= 532.29' @ 22.00 hrs   Surf.Area= 0.328 ac   Storage= 0.091 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 532.00' 0.845 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)

532.00 0.296 515.0 0.000 0.000 0.296533.00 0.414 738.0 0.353 0.353 0.807534.00 0.573 973.0 0.491 0.845 1.541
Device Routing     Invert Outlet Devices

#1 Primary 533.99' 20.0' long  x 45.0' breadth Broad-Crested Rectangular Weir   Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=532.00'  TW=534.00'   (Dynamic Tailwater)1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: (new Pond)

InflowPrimary

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

1

0

Inflow Area=4.290 ac
Peak Elev=532.29'
Storage=0.091 af

1.41 cfs

0.00 cfs
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Stage-Area-Storage for Pond 3P: (new Pond)
Elevation(feet) Surface(acres) Storage(acre-feet)

532.00 0.296 0.000532.02 0.298 0.006532.04 0.300 0.012532.06 0.303 0.018532.08 0.305 0.024532.10 0.307 0.030532.12 0.309 0.036532.14 0.311 0.043532.16 0.314 0.049532.18 0.316 0.055532.20 0.318 0.061532.22 0.320 0.068532.24 0.323 0.074532.26 0.325 0.081532.28 0.327 0.087532.30 0.329 0.094532.32 0.332 0.100532.34 0.334 0.107532.36 0.336 0.114532.38 0.339 0.120532.40 0.341 0.127532.42 0.343 0.134532.44 0.345 0.141532.46 0.348 0.148532.48 0.350 0.155532.50 0.353 0.162532.52 0.355 0.169532.54 0.357 0.176532.56 0.360 0.183532.58 0.362 0.191532.60 0.364 0.198532.62 0.367 0.205532.64 0.369 0.212532.66 0.372 0.220532.68 0.374 0.227532.70 0.377 0.235532.72 0.379 0.242532.74 0.381 0.250532.76 0.384 0.258532.78 0.386 0.265532.80 0.389 0.273532.82 0.391 0.281532.84 0.394 0.289532.86 0.396 0.297532.88 0.399 0.305532.90 0.401 0.313532.92 0.404 0.321532.94 0.406 0.329532.96 0.409 0.337532.98 0.411 0.345533.00 0.414 0.353533.02 0.417 0.362

Elevation(feet) Surface(acres) Storage(acre-feet)
533.04 0.420 0.370533.06 0.423 0.378533.08 0.426 0.387533.10 0.429 0.395533.12 0.432 0.404533.14 0.435 0.413533.16 0.438 0.421533.18 0.441 0.430533.20 0.444 0.439533.22 0.447 0.448533.24 0.450 0.457533.26 0.453 0.466533.28 0.456 0.475533.30 0.459 0.484533.32 0.462 0.493533.34 0.465 0.503533.36 0.468 0.512533.38 0.471 0.521533.40 0.475 0.531533.42 0.478 0.540533.44 0.481 0.550533.46 0.484 0.560533.48 0.487 0.569533.50 0.490 0.579533.52 0.493 0.589533.54 0.497 0.599533.56 0.500 0.609533.58 0.503 0.619533.60 0.506 0.629533.62 0.510 0.639533.64 0.513 0.649533.66 0.516 0.660533.68 0.519 0.670533.70 0.523 0.680533.72 0.526 0.691533.74 0.529 0.701533.76 0.532 0.712533.78 0.536 0.723533.80 0.539 0.734533.82 0.542 0.744533.84 0.546 0.755533.86 0.549 0.766533.88 0.553 0.777533.90 0.556 0.788533.92 0.559 0.799533.94 0.563 0.811533.96 0.566 0.822533.98 0.570 0.833534.00 0.573 0.845
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Time span=0.00-22.00 hrs, dt=0.01 hrs, 2201 points x 2Runoff by SCS TR-20 method, UH=SCS, Weighted-CNReach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method
Runoff Area=2.300 ac   0.00% Impervious   Runoff Depth>0.39"Subcatchment 1S: North-2   Flow Length=180'   Slope=0.0722 '/'   Tc=7.4 min   CN=74   Runoff=1.46 cfs  0.075 af
Runoff Area=1.470 ac   0.00% Impervious   Runoff Depth>0.39"Subcatchment 2S: South 1   Flow Length=90'   Slope=0.1000 '/'   Tc=5.7 min   CN=74   Runoff=1.01 cfs  0.048 af
Runoff Area=2.820 ac   0.00% Impervious   Runoff Depth>0.39"Subcatchment 8S: South 2   Flow Length=210'   Slope=0.0423 '/'   Tc=9.4 min   CN=74   Runoff=1.63 cfs  0.092 af
Runoff Area=1.102 ac   0.00% Impervious   Runoff Depth>0.39"Subcatchment 9S: North 3   Flow Length=175'   Slope=0.0628 '/'   Tc=11.8 min   CN=74   Runoff=0.57 cfs  0.036 af
Runoff Area=1.450 ac   0.00% Impervious   Runoff Depth>0.39"Subcatchment 12S: North 1    Flow Length=560'   Tc=6.5 min   CN=74   Runoff=0.96 cfs  0.047 af

Avg. Flow Depth=0.14'   Max Vel=1.21 fps   Inflow=2.41 cfs  0.122 afReach 4R: North Swale n=0.025   L=490.0'   S=0.0061 '/'   Capacity=1,427.81 cfs   Outflow=1.75 cfs  0.122 af
Avg. Flow Depth=0.07'   Max Vel=1.23 fps   Inflow=0.57 cfs  0.036 afReach 5R: East Swale n=0.025   L=250.0'   S=0.0160 '/'   Capacity=401.71 cfs   Outflow=0.52 cfs  0.036 af
Avg. Flow Depth=0.47'   Max Vel=2.66 fps   Inflow=2.25 cfs  0.157 afReach 6R: Culvert Outlet48.0"  Round Pipe   n=0.025   L=120.0'   S=0.0100 '/'   Capacity=74.69 cfs   Outflow=2.24 cfs  0.157 af
Avg. Flow Depth=0.05'   Max Vel=1.03 fps   Inflow=1.01 cfs  0.048 afReach 7R: South Swale n=0.022   L=250.0'   S=0.0120 '/'   Capacity=147.53 cfs   Outflow=0.86 cfs  0.048 af

Peak Elev=532.44'  Storage=0.140 af   Inflow=2.49 cfs  0.140 afPond 3P: (new Pond)    Outflow=0.00 cfs  0.000 af
Total Runoff Area = 9.142 ac   Runoff Volume = 0.298 af   Average Runoff Depth = 0.39"100.00% Pervious = 9.142 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: North-2
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 1.46 cfs @ 12.01 hrs,  Volume= 0.075 af,  Depth> 0.39"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  2-yr Rainfall=2.14"

Area (ac) CN Description
2.300 74 >75% Grass cover, Good, HSG C
2.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
7.1 100 0.0722 0.23 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.3 80 0.0722 4.03 Shallow Concentrated Flow, Cap RunoffGrassed Waterway   Kv= 15.0 fps
7.4 180 Total

Subcatchment 1S: North-2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

1

0

Type II 24-hr
2-yr Rainfall=2.14"
Runoff Area=2.300 ac
Runoff Volume=0.075 af
Runoff Depth>0.39"
Flow Length=180'
Slope=0.0722 '/'
Tc=7.4 min
CN=74

1.46 cfs
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Summary for Subcatchment 2S: South 1
Runoff = 1.01 cfs @ 11.98 hrs,  Volume= 0.048 af,  Depth> 0.39"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  2-yr Rainfall=2.14"

Area (ac) CN Description
1.470 74 >75% Grass cover, Good, HSG C
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 2S: South 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

1

0

Type II 24-hr
2-yr Rainfall=2.14"
Runoff Area=1.470 ac
Runoff Volume=0.048 af
Runoff Depth>0.39"
Flow Length=90'
Slope=0.1000 '/'
Tc=5.7 min
CN=74

1.01 cfs
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Summary for Subcatchment 8S: South 2
Runoff = 1.63 cfs @ 12.03 hrs,  Volume= 0.092 af,  Depth> 0.39"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  2-yr Rainfall=2.14"

Area (ac) CN Description
2.820 74 >75% Grass cover, Good, HSG C
2.820 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
8.8 100 0.0423 0.19 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.6 110 0.0423 3.09 Shallow Concentrated Flow, Cap Runoff to PondGrassed Waterway   Kv= 15.0 fps
9.4 210 Total

Subcatchment 8S: South 2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s) 1

0

Type II 24-hr
2-yr Rainfall=2.14"
Runoff Area=2.820 ac
Runoff Volume=0.092 af
Runoff Depth>0.39"
Flow Length=210'
Slope=0.0423 '/'
Tc=9.4 min
CN=74

1.63 cfs
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Summary for Subcatchment 9S: North 3
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 0.57 cfs @ 12.06 hrs,  Volume= 0.036 af,  Depth> 0.39"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  2-yr Rainfall=2.14"

Area (ac) CN Description
1.102 74 >75% Grass cover, Good, HSG C
1.102 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 175 0.0628 0.25 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 9S: North 3

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

0.6
0.55
0.5

0.45
0.4

0.35
0.3

0.25
0.2

0.15
0.1

0.05
0

Type II 24-hr
2-yr Rainfall=2.14"
Runoff Area=1.102 ac
Runoff Volume=0.036 af
Runoff Depth>0.39"
Flow Length=175'
Slope=0.0628 '/'
Tc=11.8 min
CN=74

0.57 cfs
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Summary for Subcatchment 12S: North 1
Runoff = 0.96 cfs @ 11.99 hrs,  Volume= 0.047 af,  Depth> 0.39"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  2-yr Rainfall=2.14"

Area (ac) CN Description
1.450 74 >75% Grass cover, Good, HSG C
1.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.8 470 0.0085 9.37 681.80 Trap/Vee/Rect Channel Flow, Bot.W=5.00'  D=4.00'  Z= 3.3 '/'  Top.W=31.40'n= 0.025  
6.5 560 Total

Subcatchment 12S: North 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

1

0

Type II 24-hr
2-yr Rainfall=2.14"
Runoff Area=1.450 ac
Runoff Volume=0.047 af
Runoff Depth>0.39"
Flow Length=560'
Tc=6.5 min
CN=74

0.96 cfs
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Summary for Reach 4R: North Swale
Inflow Area = 3.750 ac, 0.00% Impervious,  Inflow Depth > 0.39"    for  2-yr eventInflow = 2.41 cfs @ 12.00 hrs,  Volume= 0.122 afOutflow = 1.75 cfs @ 12.06 hrs,  Volume= 0.122 af,  Atten= 27%,  Lag= 3.5 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.21 fps,  Min. Travel Time= 6.7 minAvg. Velocity = 0.64 fps,  Avg. Travel Time= 12.8 min
Peak Storage= 710 cf @ 12.06 hrsAverage Depth at Peak Storage= 0.14'Bank-Full Depth= 5.00'  Flow Area= 150.0 sf,  Capacity= 1,427.81 cfs
10.00'  x  5.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 4.0 '/'   Top Width= 50.00'Length= 490.0'   Slope= 0.0061 '/'Inlet Invert= 533.00',  Outlet Invert= 530.00'

‡
Reach 4R: North Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

2

1

0

Inflow Area=3.750 ac
Avg. Flow Depth=0.14'
Max Vel=1.21 fps
n=0.025
L=490.0'
S=0.0061 '/'
Capacity=1,427.81 cfs

2.41 cfs

1.75 cfs
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Stage-Area-Storage for Reach 4R: North Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

533.00 0.0 0533.05 0.5 250533.10 1.0 510533.15 1.6 779533.20 2.2 1,058533.25 2.8 1,348533.30 3.4 1,646533.35 4.0 1,955533.40 4.6 2,274533.45 5.3 2,602533.50 6.0 2,940533.55 6.7 3,288533.60 7.4 3,646533.65 8.2 4,013533.70 9.0 4,390533.75 9.8 4,778533.80 10.6 5,174533.85 11.4 5,581533.90 12.2 5,998533.95 13.1 6,424534.00 14.0 6,860534.05 14.9 7,306534.10 15.8 7,762534.15 16.8 8,227534.20 17.8 8,702534.25 18.8 9,188534.30 19.8 9,682534.35 20.8 10,187534.40 21.8 10,702534.45 22.9 11,226534.50 24.0 11,760534.55 25.1 12,304534.60 26.2 12,858534.65 27.4 13,421534.70 28.6 13,994534.75 29.8 14,578534.80 31.0 15,170534.85 32.2 15,773534.90 33.4 16,386534.95 34.7 17,008535.00 36.0 17,640535.05 37.3 18,282535.10 38.6 18,934535.15 40.0 19,595535.20 41.4 20,266535.25 42.8 20,948535.30 44.2 21,638535.35 45.6 22,339535.40 47.0 23,050535.45 48.5 23,770535.50 50.0 24,500535.55 51.5 25,240

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.60 53.0 25,990535.65 54.6 26,749535.70 56.2 27,518535.75 57.8 28,298535.80 59.4 29,086535.85 61.0 29,885535.90 62.6 30,694535.95 64.3 31,512536.00 66.0 32,340536.05 67.7 33,178536.10 69.4 34,026536.15 71.2 34,883536.20 73.0 35,750536.25 74.8 36,628536.30 76.6 37,514536.35 78.4 38,411536.40 80.2 39,318536.45 82.1 40,234536.50 84.0 41,160536.55 85.9 42,096536.60 87.8 43,042536.65 89.8 43,997536.70 91.8 44,962536.75 93.8 45,938536.80 95.8 46,922536.85 97.8 47,917536.90 99.8 48,922536.95 101.9 49,936537.00 104.0 50,960537.05 106.1 51,994537.10 108.2 53,038537.15 110.4 54,091537.20 112.6 55,154537.25 114.8 56,228537.30 117.0 57,310537.35 119.2 58,403537.40 121.4 59,506537.45 123.7 60,618537.50 126.0 61,740537.55 128.3 62,872537.60 130.6 64,014537.65 133.0 65,165537.70 135.4 66,326537.75 137.8 67,498537.80 140.2 68,678537.85 142.6 69,869537.90 145.0 71,070537.95 147.5 72,280538.00 150.0 73,500
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Summary for Reach 5R: East Swale
[80] Warning: Exceeded Pond 3P by 2.01' @ 11.94 hrs (0.37 cfs 0.211 af) 
Inflow Area = 5.392 ac, 0.00% Impervious,  Inflow Depth > 0.08"    for  2-yr eventInflow = 0.57 cfs @ 12.06 hrs,  Volume= 0.036 afOutflow = 0.52 cfs @ 12.09 hrs,  Volume= 0.036 af,  Atten= 8%,  Lag= 2.4 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.23 fps,  Min. Travel Time= 3.4 minAvg. Velocity = 0.57 fps,  Avg. Travel Time= 7.3 min
Peak Storage= 106 cf @ 12.09 hrsAverage Depth at Peak Storage= 0.07'Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 401.71 cfs
5.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 5.0  15.0 '/'   Top Width= 45.00'Length= 250.0'   Slope= 0.0160 '/'Inlet Invert= 534.00',  Outlet Invert= 530.00'

‡
Reach 5R: East Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=5.392 ac
Avg. Flow Depth=0.07'
Max Vel=1.23 fps
n=0.025
L=250.0'
S=0.0160 '/'
Capacity=401.71 cfs

0.57 cfs

0.52 cfs
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Stage-Area-Storage for Reach 5R: East Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

534.00 0.0 0534.02 0.1 26534.04 0.2 54534.06 0.3 84534.08 0.5 116534.10 0.6 150534.12 0.7 186534.14 0.9 224534.16 1.1 264534.18 1.2 306534.20 1.4 350534.22 1.6 396534.24 1.8 444534.26 2.0 494534.28 2.2 546534.30 2.4 600534.32 2.6 656534.34 2.9 714534.36 3.1 774534.38 3.3 836534.40 3.6 900534.42 3.9 966534.44 4.1 1,034534.46 4.4 1,104534.48 4.7 1,176534.50 5.0 1,250534.52 5.3 1,326534.54 5.6 1,404534.56 5.9 1,484534.58 6.3 1,566534.60 6.6 1,650534.62 6.9 1,736534.64 7.3 1,824534.66 7.7 1,914534.68 8.0 2,006534.70 8.4 2,100534.72 8.8 2,196534.74 9.2 2,294534.76 9.6 2,394534.78 10.0 2,496534.80 10.4 2,600534.82 10.8 2,706534.84 11.3 2,814534.86 11.7 2,924534.88 12.1 3,036534.90 12.6 3,150534.92 13.1 3,266534.94 13.5 3,384534.96 14.0 3,504534.98 14.5 3,626535.00 15.0 3,750535.02 15.5 3,876

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.04 16.0 4,004535.06 16.5 4,134535.08 17.1 4,266535.10 17.6 4,400535.12 18.1 4,536535.14 18.7 4,674535.16 19.3 4,814535.18 19.8 4,956535.20 20.4 5,100535.22 21.0 5,246535.24 21.6 5,394535.26 22.2 5,544535.28 22.8 5,696535.30 23.4 5,850535.32 24.0 6,006535.34 24.7 6,164535.36 25.3 6,324535.38 25.9 6,486535.40 26.6 6,650535.42 27.3 6,816535.44 27.9 6,984535.46 28.6 7,154535.48 29.3 7,326535.50 30.0 7,500535.52 30.7 7,676535.54 31.4 7,854535.56 32.1 8,034535.58 32.9 8,216535.60 33.6 8,400535.62 34.3 8,586535.64 35.1 8,774535.66 35.9 8,964535.68 36.6 9,156535.70 37.4 9,350535.72 38.2 9,546535.74 39.0 9,744535.76 39.8 9,944535.78 40.6 10,146535.80 41.4 10,350535.82 42.2 10,556535.84 43.1 10,764535.86 43.9 10,974535.88 44.7 11,186535.90 45.6 11,400535.92 46.5 11,616535.94 47.3 11,834535.96 48.2 12,054535.98 49.1 12,276536.00 50.0 12,500
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Summary for Reach 6R: Culvert Outlet
The outlet invert is assumed for a 1% pipe slope. Need verification.
[52] Hint: Inlet/Outlet conditions not evaluated
Inflow Area = 9.142 ac, 0.00% Impervious,  Inflow Depth > 0.21"    for  2-yr eventInflow = 2.25 cfs @ 12.07 hrs,  Volume= 0.157 afOutflow = 2.24 cfs @ 12.08 hrs,  Volume= 0.157 af,  Atten= 1%,  Lag= 0.6 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.66 fps,  Min. Travel Time= 0.8 minAvg. Velocity = 1.14 fps,  Avg. Travel Time= 1.8 min
Peak Storage= 101 cf @ 12.08 hrsAverage Depth at Peak Storage= 0.47'Bank-Full Depth= 4.00'  Flow Area= 12.6 sf,  Capacity= 74.69 cfs
48.0"  Round Pipen= 0.025  Corrugated metalLength= 120.0'   Slope= 0.0100 '/'Inlet Invert= 528.21',  Outlet Invert= 527.01'



Type II 24-hr  2-yr Rainfall=2.14"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 36HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Reach 6R: Culvert Outlet

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

2

1

0

Inflow Area=9.142 ac
Avg. Flow Depth=0.47'
Max Vel=2.66 fps
48.0"
Round Pipe
n=0.025
L=120.0'
S=0.0100 '/'
Capacity=74.69 cfs

2.25 cfs
2.24 cfs
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Stage-Area-Storage for Reach 6R: Culvert Outlet
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

528.21 0.0 0528.26 0.0 4528.31 0.1 10528.36 0.2 18528.41 0.2 28528.46 0.3 39528.51 0.4 51528.56 0.5 65528.61 0.7 78528.66 0.8 93528.71 0.9 109528.76 1.0 125528.81 1.2 142528.86 1.3 159528.91 1.5 177528.96 1.6 196529.01 1.8 215529.06 2.0 234529.11 2.1 254529.16 2.3 274529.21 2.5 295529.26 2.6 316529.31 2.8 337529.36 3.0 359529.41 3.2 380529.46 3.4 403529.51 3.5 425529.56 3.7 448529.61 3.9 470529.66 4.1 493529.71 4.3 517529.76 4.5 540529.81 4.7 563529.86 4.9 587529.91 5.1 611529.96 5.3 634530.01 5.5 658530.06 5.7 682530.11 5.9 706530.16 6.1 730530.21 6.3 754530.26 6.5 778530.31 6.7 802530.36 6.9 826530.41 7.1 850530.46 7.3 874530.51 7.5 897530.56 7.7 921530.61 7.9 945530.66 8.1 968530.71 8.3 991530.76 8.5 1,015

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
530.81 8.6 1,038530.86 8.8 1,060530.91 9.0 1,083530.96 9.2 1,105531.01 9.4 1,127531.06 9.6 1,149531.11 9.8 1,171531.16 9.9 1,192531.21 10.1 1,213531.26 10.3 1,234531.31 10.4 1,254531.36 10.6 1,274531.41 10.8 1,293531.46 10.9 1,312531.51 11.1 1,331531.56 11.2 1,349531.61 11.4 1,366531.66 11.5 1,383531.71 11.7 1,399531.76 11.8 1,415531.81 11.9 1,429531.86 12.0 1,443531.91 12.1 1,457531.96 12.2 1,469532.01 12.3 1,480532.06 12.4 1,489532.11 12.5 1,498532.16 12.5 1,504532.21 12.6 1,508
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Summary for Reach 7R: South Swale
Inflow Area = 1.470 ac, 0.00% Impervious,  Inflow Depth > 0.39"    for  2-yr eventInflow = 1.01 cfs @ 11.98 hrs,  Volume= 0.048 afOutflow = 0.86 cfs @ 12.02 hrs,  Volume= 0.048 af,  Atten= 15%,  Lag= 2.3 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.03 fps,  Min. Travel Time= 4.0 minAvg. Velocity = 0.37 fps,  Avg. Travel Time= 11.1 min
Peak Storage= 209 cf @ 12.02 hrsAverage Depth at Peak Storage= 0.05'Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 147.53 cfs
15.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straightSide Slope Z-value= 10.0 '/'   Top Width= 35.00'Length= 250.0'   Slope= 0.0120 '/'Inlet Invert= 537.00',  Outlet Invert= 534.00'

‡
Reach 7R: South Swale

InflowOutflow
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Time  (hours) 222120191817161514131211109876543210
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Inflow Area=1.470 ac
Avg. Flow Depth=0.05'
Max Vel=1.03 fps
n=0.022
L=250.0'
S=0.0120 '/'
Capacity=147.53 cfs

1.01 cfs

0.86 cfs
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Stage-Area-Storage for Reach 7R: South Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

537.00 0.0 0537.01 0.2 38537.02 0.3 76537.03 0.5 115537.04 0.6 154537.05 0.8 194537.06 0.9 234537.07 1.1 275537.08 1.3 316537.09 1.4 358537.10 1.6 400537.11 1.8 443537.12 1.9 486537.13 2.1 530537.14 2.3 574537.15 2.5 619537.16 2.7 664537.17 2.8 710537.18 3.0 756537.19 3.2 803537.20 3.4 850537.21 3.6 898537.22 3.8 946537.23 4.0 995537.24 4.2 1,044537.25 4.4 1,094537.26 4.6 1,144537.27 4.8 1,195537.28 5.0 1,246537.29 5.2 1,298537.30 5.4 1,350537.31 5.6 1,403537.32 5.8 1,456537.33 6.0 1,510537.34 6.3 1,564537.35 6.5 1,619537.36 6.7 1,674537.37 6.9 1,730537.38 7.1 1,786537.39 7.4 1,843537.40 7.6 1,900537.41 7.8 1,958537.42 8.1 2,016537.43 8.3 2,075537.44 8.5 2,134537.45 8.8 2,194537.46 9.0 2,254537.47 9.3 2,315537.48 9.5 2,376537.49 9.8 2,438537.50 10.0 2,500537.51 10.3 2,563

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
537.52 10.5 2,626537.53 10.8 2,690537.54 11.0 2,754537.55 11.3 2,819537.56 11.5 2,884537.57 11.8 2,950537.58 12.1 3,016537.59 12.3 3,083537.60 12.6 3,150537.61 12.9 3,218537.62 13.1 3,286537.63 13.4 3,355537.64 13.7 3,424537.65 14.0 3,494537.66 14.3 3,564537.67 14.5 3,635537.68 14.8 3,706537.69 15.1 3,778537.70 15.4 3,850537.71 15.7 3,923537.72 16.0 3,996537.73 16.3 4,070537.74 16.6 4,144537.75 16.9 4,219537.76 17.2 4,294537.77 17.5 4,370537.78 17.8 4,446537.79 18.1 4,523537.80 18.4 4,600537.81 18.7 4,678537.82 19.0 4,756537.83 19.3 4,835537.84 19.7 4,914537.85 20.0 4,994537.86 20.3 5,074537.87 20.6 5,155537.88 20.9 5,236537.89 21.3 5,318537.90 21.6 5,400537.91 21.9 5,483537.92 22.3 5,566537.93 22.6 5,650537.94 22.9 5,734537.95 23.3 5,819537.96 23.6 5,904537.97 24.0 5,990537.98 24.3 6,076537.99 24.7 6,163538.00 25.0 6,250
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Summary for Pond 3P: (new Pond)
Inflow Area = 4.290 ac, 0.00% Impervious,  Inflow Depth > 0.39"    for  2-yr eventInflow = 2.49 cfs @ 12.03 hrs,  Volume= 0.140 afOutflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 minPrimary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Peak Elev= 532.44' @ 22.00 hrs   Surf.Area= 0.345 ac   Storage= 0.140 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 532.00' 0.845 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)

532.00 0.296 515.0 0.000 0.000 0.296533.00 0.414 738.0 0.353 0.353 0.807534.00 0.573 973.0 0.491 0.845 1.541
Device Routing     Invert Outlet Devices

#1 Primary 533.99' 20.0' long  x 45.0' breadth Broad-Crested Rectangular Weir   Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=532.00'  TW=534.00'   (Dynamic Tailwater)1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: (new Pond)

InflowPrimary

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

2

1

0

Inflow Area=4.290 ac
Peak Elev=532.44'
Storage=0.140 af

2.49 cfs

0.00 cfs
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Stage-Area-Storage for Pond 3P: (new Pond)
Elevation(feet) Surface(acres) Storage(acre-feet)

532.00 0.296 0.000532.02 0.298 0.006532.04 0.300 0.012532.06 0.303 0.018532.08 0.305 0.024532.10 0.307 0.030532.12 0.309 0.036532.14 0.311 0.043532.16 0.314 0.049532.18 0.316 0.055532.20 0.318 0.061532.22 0.320 0.068532.24 0.323 0.074532.26 0.325 0.081532.28 0.327 0.087532.30 0.329 0.094532.32 0.332 0.100532.34 0.334 0.107532.36 0.336 0.114532.38 0.339 0.120532.40 0.341 0.127532.42 0.343 0.134532.44 0.345 0.141532.46 0.348 0.148532.48 0.350 0.155532.50 0.353 0.162532.52 0.355 0.169532.54 0.357 0.176532.56 0.360 0.183532.58 0.362 0.191532.60 0.364 0.198532.62 0.367 0.205532.64 0.369 0.212532.66 0.372 0.220532.68 0.374 0.227532.70 0.377 0.235532.72 0.379 0.242532.74 0.381 0.250532.76 0.384 0.258532.78 0.386 0.265532.80 0.389 0.273532.82 0.391 0.281532.84 0.394 0.289532.86 0.396 0.297532.88 0.399 0.305532.90 0.401 0.313532.92 0.404 0.321532.94 0.406 0.329532.96 0.409 0.337532.98 0.411 0.345533.00 0.414 0.353533.02 0.417 0.362

Elevation(feet) Surface(acres) Storage(acre-feet)
533.04 0.420 0.370533.06 0.423 0.378533.08 0.426 0.387533.10 0.429 0.395533.12 0.432 0.404533.14 0.435 0.413533.16 0.438 0.421533.18 0.441 0.430533.20 0.444 0.439533.22 0.447 0.448533.24 0.450 0.457533.26 0.453 0.466533.28 0.456 0.475533.30 0.459 0.484533.32 0.462 0.493533.34 0.465 0.503533.36 0.468 0.512533.38 0.471 0.521533.40 0.475 0.531533.42 0.478 0.540533.44 0.481 0.550533.46 0.484 0.560533.48 0.487 0.569533.50 0.490 0.579533.52 0.493 0.589533.54 0.497 0.599533.56 0.500 0.609533.58 0.503 0.619533.60 0.506 0.629533.62 0.510 0.639533.64 0.513 0.649533.66 0.516 0.660533.68 0.519 0.670533.70 0.523 0.680533.72 0.526 0.691533.74 0.529 0.701533.76 0.532 0.712533.78 0.536 0.723533.80 0.539 0.734533.82 0.542 0.744533.84 0.546 0.755533.86 0.549 0.766533.88 0.553 0.777533.90 0.556 0.788533.92 0.559 0.799533.94 0.563 0.811533.96 0.566 0.822533.98 0.570 0.833534.00 0.573 0.845
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Time span=0.00-22.00 hrs, dt=0.01 hrs, 2201 points x 2Runoff by SCS TR-20 method, UH=SCS, Weighted-CNReach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method
Runoff Area=2.300 ac   0.00% Impervious   Runoff Depth>0.64"Subcatchment 1S: North-2   Flow Length=180'   Slope=0.0722 '/'   Tc=7.4 min   CN=74   Runoff=2.53 cfs  0.123 af
Runoff Area=1.470 ac   0.00% Impervious   Runoff Depth>0.64"Subcatchment 2S: South 1   Flow Length=90'   Slope=0.1000 '/'   Tc=5.7 min   CN=74   Runoff=1.74 cfs  0.078 af
Runoff Area=2.820 ac   0.00% Impervious   Runoff Depth>0.64"Subcatchment 8S: South 2   Flow Length=210'   Slope=0.0423 '/'   Tc=9.4 min   CN=74   Runoff=2.85 cfs  0.150 af
Runoff Area=1.102 ac   0.00% Impervious   Runoff Depth>0.64"Subcatchment 9S: North 3   Flow Length=175'   Slope=0.0628 '/'   Tc=11.8 min   CN=74   Runoff=1.01 cfs  0.059 af
Runoff Area=1.450 ac   0.00% Impervious   Runoff Depth>0.64"Subcatchment 12S: North 1    Flow Length=560'   Tc=6.5 min   CN=74   Runoff=1.66 cfs  0.077 af

Avg. Flow Depth=0.21'   Max Vel=1.54 fps   Inflow=4.18 cfs  0.200 afReach 4R: North Swale n=0.025   L=490.0'   S=0.0061 '/'   Capacity=1,427.81 cfs   Outflow=3.44 cfs  0.199 af
Avg. Flow Depth=0.10'   Max Vel=1.51 fps   Inflow=1.01 cfs  0.059 afReach 5R: East Swale n=0.025   L=250.0'   S=0.0160 '/'   Capacity=401.71 cfs   Outflow=0.96 cfs  0.058 af
Avg. Flow Depth=0.65'   Max Vel=3.23 fps   Inflow=4.33 cfs  0.257 afReach 6R: Culvert Outlet48.0"  Round Pipe   n=0.025   L=120.0'   S=0.0100 '/'   Capacity=74.69 cfs   Outflow=4.31 cfs  0.257 af
Avg. Flow Depth=0.08'   Max Vel=1.30 fps   Inflow=1.74 cfs  0.078 afReach 7R: South Swale n=0.022   L=250.0'   S=0.0120 '/'   Capacity=147.53 cfs   Outflow=1.59 cfs  0.078 af

Peak Elev=532.68'  Storage=0.228 af   Inflow=4.42 cfs  0.228 afPond 3P: (new Pond)    Outflow=0.00 cfs  0.000 af
Total Runoff Area = 9.142 ac   Runoff Volume = 0.488 af   Average Runoff Depth = 0.64"100.00% Pervious = 9.142 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: North-2
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 2.53 cfs @ 12.00 hrs,  Volume= 0.123 af,  Depth> 0.64"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  5-yr Rainfall=2.62"

Area (ac) CN Description
2.300 74 >75% Grass cover, Good, HSG C
2.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
7.1 100 0.0722 0.23 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.3 80 0.0722 4.03 Shallow Concentrated Flow, Cap RunoffGrassed Waterway   Kv= 15.0 fps
7.4 180 Total

Subcatchment 1S: North-2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

2

1

0

Type II 24-hr
5-yr Rainfall=2.62"
Runoff Area=2.300 ac
Runoff Volume=0.123 af
Runoff Depth>0.64"
Flow Length=180'
Slope=0.0722 '/'
Tc=7.4 min
CN=74

2.53 cfs
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Summary for Subcatchment 2S: South 1
Runoff = 1.74 cfs @ 11.98 hrs,  Volume= 0.078 af,  Depth> 0.64"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  5-yr Rainfall=2.62"

Area (ac) CN Description
1.470 74 >75% Grass cover, Good, HSG C
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 2S: South 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  
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1

0

Type II 24-hr
5-yr Rainfall=2.62"
Runoff Area=1.470 ac
Runoff Volume=0.078 af
Runoff Depth>0.64"
Flow Length=90'
Slope=0.1000 '/'
Tc=5.7 min
CN=74

1.74 cfs
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Summary for Subcatchment 8S: South 2
Runoff = 2.85 cfs @ 12.02 hrs,  Volume= 0.150 af,  Depth> 0.64"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  5-yr Rainfall=2.62"

Area (ac) CN Description
2.820 74 >75% Grass cover, Good, HSG C
2.820 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
8.8 100 0.0423 0.19 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.6 110 0.0423 3.09 Shallow Concentrated Flow, Cap Runoff to PondGrassed Waterway   Kv= 15.0 fps
9.4 210 Total

Subcatchment 8S: South 2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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0

Type II 24-hr
5-yr Rainfall=2.62"
Runoff Area=2.820 ac
Runoff Volume=0.150 af
Runoff Depth>0.64"
Flow Length=210'
Slope=0.0423 '/'
Tc=9.4 min
CN=74

2.85 cfs
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Summary for Subcatchment 9S: North 3
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 1.01 cfs @ 12.05 hrs,  Volume= 0.059 af,  Depth> 0.64"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  5-yr Rainfall=2.62"

Area (ac) CN Description
1.102 74 >75% Grass cover, Good, HSG C
1.102 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 175 0.0628 0.25 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 9S: North 3

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
5-yr Rainfall=2.62"
Runoff Area=1.102 ac
Runoff Volume=0.059 af
Runoff Depth>0.64"
Flow Length=175'
Slope=0.0628 '/'
Tc=11.8 min
CN=74

1.01 cfs



Type II 24-hr  5-yr Rainfall=2.62"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 48HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 12S: North 1
Runoff = 1.66 cfs @ 11.99 hrs,  Volume= 0.077 af,  Depth> 0.64"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  5-yr Rainfall=2.62"

Area (ac) CN Description
1.450 74 >75% Grass cover, Good, HSG C
1.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.8 470 0.0085 9.37 681.80 Trap/Vee/Rect Channel Flow, Bot.W=5.00'  D=4.00'  Z= 3.3 '/'  Top.W=31.40'n= 0.025  
6.5 560 Total

Subcatchment 12S: North 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  
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0

Type II 24-hr
5-yr Rainfall=2.62"
Runoff Area=1.450 ac
Runoff Volume=0.077 af
Runoff Depth>0.64"
Flow Length=560'
Tc=6.5 min
CN=74

1.66 cfs
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Summary for Reach 4R: North Swale
Inflow Area = 3.750 ac, 0.00% Impervious,  Inflow Depth > 0.64"    for  5-yr eventInflow = 4.18 cfs @ 12.00 hrs,  Volume= 0.200 afOutflow = 3.44 cfs @ 12.04 hrs,  Volume= 0.199 af,  Atten= 18%,  Lag= 2.8 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.54 fps,  Min. Travel Time= 5.3 minAvg. Velocity = 0.66 fps,  Avg. Travel Time= 12.4 min
Peak Storage= 1,092 cf @ 12.04 hrsAverage Depth at Peak Storage= 0.21'Bank-Full Depth= 5.00'  Flow Area= 150.0 sf,  Capacity= 1,427.81 cfs
10.00'  x  5.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 4.0 '/'   Top Width= 50.00'Length= 490.0'   Slope= 0.0061 '/'Inlet Invert= 533.00',  Outlet Invert= 530.00'

‡
Reach 4R: North Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=3.750 ac
Avg. Flow Depth=0.21'
Max Vel=1.54 fps
n=0.025
L=490.0'
S=0.0061 '/'
Capacity=1,427.81 cfs

4.18 cfs

3.44 cfs
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Stage-Area-Storage for Reach 4R: North Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

533.00 0.0 0533.05 0.5 250533.10 1.0 510533.15 1.6 779533.20 2.2 1,058533.25 2.8 1,348533.30 3.4 1,646533.35 4.0 1,955533.40 4.6 2,274533.45 5.3 2,602533.50 6.0 2,940533.55 6.7 3,288533.60 7.4 3,646533.65 8.2 4,013533.70 9.0 4,390533.75 9.8 4,778533.80 10.6 5,174533.85 11.4 5,581533.90 12.2 5,998533.95 13.1 6,424534.00 14.0 6,860534.05 14.9 7,306534.10 15.8 7,762534.15 16.8 8,227534.20 17.8 8,702534.25 18.8 9,188534.30 19.8 9,682534.35 20.8 10,187534.40 21.8 10,702534.45 22.9 11,226534.50 24.0 11,760534.55 25.1 12,304534.60 26.2 12,858534.65 27.4 13,421534.70 28.6 13,994534.75 29.8 14,578534.80 31.0 15,170534.85 32.2 15,773534.90 33.4 16,386534.95 34.7 17,008535.00 36.0 17,640535.05 37.3 18,282535.10 38.6 18,934535.15 40.0 19,595535.20 41.4 20,266535.25 42.8 20,948535.30 44.2 21,638535.35 45.6 22,339535.40 47.0 23,050535.45 48.5 23,770535.50 50.0 24,500535.55 51.5 25,240

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.60 53.0 25,990535.65 54.6 26,749535.70 56.2 27,518535.75 57.8 28,298535.80 59.4 29,086535.85 61.0 29,885535.90 62.6 30,694535.95 64.3 31,512536.00 66.0 32,340536.05 67.7 33,178536.10 69.4 34,026536.15 71.2 34,883536.20 73.0 35,750536.25 74.8 36,628536.30 76.6 37,514536.35 78.4 38,411536.40 80.2 39,318536.45 82.1 40,234536.50 84.0 41,160536.55 85.9 42,096536.60 87.8 43,042536.65 89.8 43,997536.70 91.8 44,962536.75 93.8 45,938536.80 95.8 46,922536.85 97.8 47,917536.90 99.8 48,922536.95 101.9 49,936537.00 104.0 50,960537.05 106.1 51,994537.10 108.2 53,038537.15 110.4 54,091537.20 112.6 55,154537.25 114.8 56,228537.30 117.0 57,310537.35 119.2 58,403537.40 121.4 59,506537.45 123.7 60,618537.50 126.0 61,740537.55 128.3 62,872537.60 130.6 64,014537.65 133.0 65,165537.70 135.4 66,326537.75 137.8 67,498537.80 140.2 68,678537.85 142.6 69,869537.90 145.0 71,070537.95 147.5 72,280538.00 150.0 73,500
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Summary for Reach 5R: East Swale
[80] Warning: Exceeded Pond 3P by 2.01' @ 11.85 hrs (0.36 cfs 0.275 af) 
Inflow Area = 5.392 ac, 0.00% Impervious,  Inflow Depth > 0.13"    for  5-yr eventInflow = 1.01 cfs @ 12.05 hrs,  Volume= 0.059 afOutflow = 0.96 cfs @ 12.08 hrs,  Volume= 0.058 af,  Atten= 5%,  Lag= 1.8 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.51 fps,  Min. Travel Time= 2.8 minAvg. Velocity = 0.60 fps,  Avg. Travel Time= 7.0 min
Peak Storage= 159 cf @ 12.08 hrsAverage Depth at Peak Storage= 0.10'Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 401.71 cfs
5.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 5.0  15.0 '/'   Top Width= 45.00'Length= 250.0'   Slope= 0.0160 '/'Inlet Invert= 534.00',  Outlet Invert= 530.00'

‡
Reach 5R: East Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=5.392 ac
Avg. Flow Depth=0.10'
Max Vel=1.51 fps
n=0.025
L=250.0'
S=0.0160 '/'
Capacity=401.71 cfs

1.01 cfs

0.96 cfs
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Stage-Area-Storage for Reach 5R: East Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

534.00 0.0 0534.02 0.1 26534.04 0.2 54534.06 0.3 84534.08 0.5 116534.10 0.6 150534.12 0.7 186534.14 0.9 224534.16 1.1 264534.18 1.2 306534.20 1.4 350534.22 1.6 396534.24 1.8 444534.26 2.0 494534.28 2.2 546534.30 2.4 600534.32 2.6 656534.34 2.9 714534.36 3.1 774534.38 3.3 836534.40 3.6 900534.42 3.9 966534.44 4.1 1,034534.46 4.4 1,104534.48 4.7 1,176534.50 5.0 1,250534.52 5.3 1,326534.54 5.6 1,404534.56 5.9 1,484534.58 6.3 1,566534.60 6.6 1,650534.62 6.9 1,736534.64 7.3 1,824534.66 7.7 1,914534.68 8.0 2,006534.70 8.4 2,100534.72 8.8 2,196534.74 9.2 2,294534.76 9.6 2,394534.78 10.0 2,496534.80 10.4 2,600534.82 10.8 2,706534.84 11.3 2,814534.86 11.7 2,924534.88 12.1 3,036534.90 12.6 3,150534.92 13.1 3,266534.94 13.5 3,384534.96 14.0 3,504534.98 14.5 3,626535.00 15.0 3,750535.02 15.5 3,876

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.04 16.0 4,004535.06 16.5 4,134535.08 17.1 4,266535.10 17.6 4,400535.12 18.1 4,536535.14 18.7 4,674535.16 19.3 4,814535.18 19.8 4,956535.20 20.4 5,100535.22 21.0 5,246535.24 21.6 5,394535.26 22.2 5,544535.28 22.8 5,696535.30 23.4 5,850535.32 24.0 6,006535.34 24.7 6,164535.36 25.3 6,324535.38 25.9 6,486535.40 26.6 6,650535.42 27.3 6,816535.44 27.9 6,984535.46 28.6 7,154535.48 29.3 7,326535.50 30.0 7,500535.52 30.7 7,676535.54 31.4 7,854535.56 32.1 8,034535.58 32.9 8,216535.60 33.6 8,400535.62 34.3 8,586535.64 35.1 8,774535.66 35.9 8,964535.68 36.6 9,156535.70 37.4 9,350535.72 38.2 9,546535.74 39.0 9,744535.76 39.8 9,944535.78 40.6 10,146535.80 41.4 10,350535.82 42.2 10,556535.84 43.1 10,764535.86 43.9 10,974535.88 44.7 11,186535.90 45.6 11,400535.92 46.5 11,616535.94 47.3 11,834535.96 48.2 12,054535.98 49.1 12,276536.00 50.0 12,500
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Summary for Reach 6R: Culvert Outlet
The outlet invert is assumed for a 1% pipe slope. Need verification.
[52] Hint: Inlet/Outlet conditions not evaluated
Inflow Area = 9.142 ac, 0.00% Impervious,  Inflow Depth > 0.34"    for  5-yr eventInflow = 4.33 cfs @ 12.05 hrs,  Volume= 0.257 afOutflow = 4.31 cfs @ 12.06 hrs,  Volume= 0.257 af,  Atten= 0%,  Lag= 0.4 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 3.23 fps,  Min. Travel Time= 0.6 minAvg. Velocity = 1.28 fps,  Avg. Travel Time= 1.6 min
Peak Storage= 160 cf @ 12.06 hrsAverage Depth at Peak Storage= 0.65'Bank-Full Depth= 4.00'  Flow Area= 12.6 sf,  Capacity= 74.69 cfs
48.0"  Round Pipen= 0.025  Corrugated metalLength= 120.0'   Slope= 0.0100 '/'Inlet Invert= 528.21',  Outlet Invert= 527.01'
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Reach 6R: Culvert Outlet

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

4

3

2

1

0

Inflow Area=9.142 ac
Avg. Flow Depth=0.65'
Max Vel=3.23 fps
48.0"
Round Pipe
n=0.025
L=120.0'
S=0.0100 '/'
Capacity=74.69 cfs

4.33 cfs
4.31 cfs
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Stage-Area-Storage for Reach 6R: Culvert Outlet
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

528.21 0.0 0528.26 0.0 4528.31 0.1 10528.36 0.2 18528.41 0.2 28528.46 0.3 39528.51 0.4 51528.56 0.5 65528.61 0.7 78528.66 0.8 93528.71 0.9 109528.76 1.0 125528.81 1.2 142528.86 1.3 159528.91 1.5 177528.96 1.6 196529.01 1.8 215529.06 2.0 234529.11 2.1 254529.16 2.3 274529.21 2.5 295529.26 2.6 316529.31 2.8 337529.36 3.0 359529.41 3.2 380529.46 3.4 403529.51 3.5 425529.56 3.7 448529.61 3.9 470529.66 4.1 493529.71 4.3 517529.76 4.5 540529.81 4.7 563529.86 4.9 587529.91 5.1 611529.96 5.3 634530.01 5.5 658530.06 5.7 682530.11 5.9 706530.16 6.1 730530.21 6.3 754530.26 6.5 778530.31 6.7 802530.36 6.9 826530.41 7.1 850530.46 7.3 874530.51 7.5 897530.56 7.7 921530.61 7.9 945530.66 8.1 968530.71 8.3 991530.76 8.5 1,015

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
530.81 8.6 1,038530.86 8.8 1,060530.91 9.0 1,083530.96 9.2 1,105531.01 9.4 1,127531.06 9.6 1,149531.11 9.8 1,171531.16 9.9 1,192531.21 10.1 1,213531.26 10.3 1,234531.31 10.4 1,254531.36 10.6 1,274531.41 10.8 1,293531.46 10.9 1,312531.51 11.1 1,331531.56 11.2 1,349531.61 11.4 1,366531.66 11.5 1,383531.71 11.7 1,399531.76 11.8 1,415531.81 11.9 1,429531.86 12.0 1,443531.91 12.1 1,457531.96 12.2 1,469532.01 12.3 1,480532.06 12.4 1,489532.11 12.5 1,498532.16 12.5 1,504532.21 12.6 1,508
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Summary for Reach 7R: South Swale
Inflow Area = 1.470 ac, 0.00% Impervious,  Inflow Depth > 0.64"    for  5-yr eventInflow = 1.74 cfs @ 11.98 hrs,  Volume= 0.078 afOutflow = 1.59 cfs @ 12.01 hrs,  Volume= 0.078 af,  Atten= 9%,  Lag= 1.8 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.30 fps,  Min. Travel Time= 3.2 minAvg. Velocity = 0.40 fps,  Avg. Travel Time= 10.4 min
Peak Storage= 305 cf @ 12.01 hrsAverage Depth at Peak Storage= 0.08'Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 147.53 cfs
15.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straightSide Slope Z-value= 10.0 '/'   Top Width= 35.00'Length= 250.0'   Slope= 0.0120 '/'Inlet Invert= 537.00',  Outlet Invert= 534.00'

‡
Reach 7R: South Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=1.470 ac
Avg. Flow Depth=0.08'
Max Vel=1.30 fps
n=0.022
L=250.0'
S=0.0120 '/'
Capacity=147.53 cfs

1.74 cfs

1.59 cfs
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Stage-Area-Storage for Reach 7R: South Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

537.00 0.0 0537.01 0.2 38537.02 0.3 76537.03 0.5 115537.04 0.6 154537.05 0.8 194537.06 0.9 234537.07 1.1 275537.08 1.3 316537.09 1.4 358537.10 1.6 400537.11 1.8 443537.12 1.9 486537.13 2.1 530537.14 2.3 574537.15 2.5 619537.16 2.7 664537.17 2.8 710537.18 3.0 756537.19 3.2 803537.20 3.4 850537.21 3.6 898537.22 3.8 946537.23 4.0 995537.24 4.2 1,044537.25 4.4 1,094537.26 4.6 1,144537.27 4.8 1,195537.28 5.0 1,246537.29 5.2 1,298537.30 5.4 1,350537.31 5.6 1,403537.32 5.8 1,456537.33 6.0 1,510537.34 6.3 1,564537.35 6.5 1,619537.36 6.7 1,674537.37 6.9 1,730537.38 7.1 1,786537.39 7.4 1,843537.40 7.6 1,900537.41 7.8 1,958537.42 8.1 2,016537.43 8.3 2,075537.44 8.5 2,134537.45 8.8 2,194537.46 9.0 2,254537.47 9.3 2,315537.48 9.5 2,376537.49 9.8 2,438537.50 10.0 2,500537.51 10.3 2,563

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
537.52 10.5 2,626537.53 10.8 2,690537.54 11.0 2,754537.55 11.3 2,819537.56 11.5 2,884537.57 11.8 2,950537.58 12.1 3,016537.59 12.3 3,083537.60 12.6 3,150537.61 12.9 3,218537.62 13.1 3,286537.63 13.4 3,355537.64 13.7 3,424537.65 14.0 3,494537.66 14.3 3,564537.67 14.5 3,635537.68 14.8 3,706537.69 15.1 3,778537.70 15.4 3,850537.71 15.7 3,923537.72 16.0 3,996537.73 16.3 4,070537.74 16.6 4,144537.75 16.9 4,219537.76 17.2 4,294537.77 17.5 4,370537.78 17.8 4,446537.79 18.1 4,523537.80 18.4 4,600537.81 18.7 4,678537.82 19.0 4,756537.83 19.3 4,835537.84 19.7 4,914537.85 20.0 4,994537.86 20.3 5,074537.87 20.6 5,155537.88 20.9 5,236537.89 21.3 5,318537.90 21.6 5,400537.91 21.9 5,483537.92 22.3 5,566537.93 22.6 5,650537.94 22.9 5,734537.95 23.3 5,819537.96 23.6 5,904537.97 24.0 5,990537.98 24.3 6,076537.99 24.7 6,163538.00 25.0 6,250
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Summary for Pond 3P: (new Pond)
Inflow Area = 4.290 ac, 0.00% Impervious,  Inflow Depth > 0.64"    for  5-yr eventInflow = 4.42 cfs @ 12.02 hrs,  Volume= 0.228 afOutflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 minPrimary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Peak Elev= 532.68' @ 22.00 hrs   Surf.Area= 0.374 ac   Storage= 0.228 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 532.00' 0.845 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)

532.00 0.296 515.0 0.000 0.000 0.296533.00 0.414 738.0 0.353 0.353 0.807534.00 0.573 973.0 0.491 0.845 1.541
Device Routing     Invert Outlet Devices

#1 Primary 533.99' 20.0' long  x 45.0' breadth Broad-Crested Rectangular Weir   Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=532.00'  TW=534.00'   (Dynamic Tailwater)1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: (new Pond)

InflowPrimary

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=4.290 ac
Peak Elev=532.68'
Storage=0.228 af

4.42 cfs

0.00 cfs
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Stage-Area-Storage for Pond 3P: (new Pond)
Elevation(feet) Surface(acres) Storage(acre-feet)

532.00 0.296 0.000532.02 0.298 0.006532.04 0.300 0.012532.06 0.303 0.018532.08 0.305 0.024532.10 0.307 0.030532.12 0.309 0.036532.14 0.311 0.043532.16 0.314 0.049532.18 0.316 0.055532.20 0.318 0.061532.22 0.320 0.068532.24 0.323 0.074532.26 0.325 0.081532.28 0.327 0.087532.30 0.329 0.094532.32 0.332 0.100532.34 0.334 0.107532.36 0.336 0.114532.38 0.339 0.120532.40 0.341 0.127532.42 0.343 0.134532.44 0.345 0.141532.46 0.348 0.148532.48 0.350 0.155532.50 0.353 0.162532.52 0.355 0.169532.54 0.357 0.176532.56 0.360 0.183532.58 0.362 0.191532.60 0.364 0.198532.62 0.367 0.205532.64 0.369 0.212532.66 0.372 0.220532.68 0.374 0.227532.70 0.377 0.235532.72 0.379 0.242532.74 0.381 0.250532.76 0.384 0.258532.78 0.386 0.265532.80 0.389 0.273532.82 0.391 0.281532.84 0.394 0.289532.86 0.396 0.297532.88 0.399 0.305532.90 0.401 0.313532.92 0.404 0.321532.94 0.406 0.329532.96 0.409 0.337532.98 0.411 0.345533.00 0.414 0.353533.02 0.417 0.362

Elevation(feet) Surface(acres) Storage(acre-feet)
533.04 0.420 0.370533.06 0.423 0.378533.08 0.426 0.387533.10 0.429 0.395533.12 0.432 0.404533.14 0.435 0.413533.16 0.438 0.421533.18 0.441 0.430533.20 0.444 0.439533.22 0.447 0.448533.24 0.450 0.457533.26 0.453 0.466533.28 0.456 0.475533.30 0.459 0.484533.32 0.462 0.493533.34 0.465 0.503533.36 0.468 0.512533.38 0.471 0.521533.40 0.475 0.531533.42 0.478 0.540533.44 0.481 0.550533.46 0.484 0.560533.48 0.487 0.569533.50 0.490 0.579533.52 0.493 0.589533.54 0.497 0.599533.56 0.500 0.609533.58 0.503 0.619533.60 0.506 0.629533.62 0.510 0.639533.64 0.513 0.649533.66 0.516 0.660533.68 0.519 0.670533.70 0.523 0.680533.72 0.526 0.691533.74 0.529 0.701533.76 0.532 0.712533.78 0.536 0.723533.80 0.539 0.734533.82 0.542 0.744533.84 0.546 0.755533.86 0.549 0.766533.88 0.553 0.777533.90 0.556 0.788533.92 0.559 0.799533.94 0.563 0.811533.96 0.566 0.822533.98 0.570 0.833534.00 0.573 0.845
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Time span=0.00-22.00 hrs, dt=0.01 hrs, 2201 points x 2Runoff by SCS TR-20 method, UH=SCS, Weighted-CNReach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method
Runoff Area=2.300 ac   0.00% Impervious   Runoff Depth>0.90"Subcatchment 1S: North-2   Flow Length=180'   Slope=0.0722 '/'   Tc=7.4 min   CN=74   Runoff=3.63 cfs  0.172 af
Runoff Area=1.470 ac   0.00% Impervious   Runoff Depth>0.90"Subcatchment 2S: South 1   Flow Length=90'   Slope=0.1000 '/'   Tc=5.7 min   CN=74   Runoff=2.49 cfs  0.110 af
Runoff Area=2.820 ac   0.00% Impervious   Runoff Depth>0.90"Subcatchment 8S: South 2   Flow Length=210'   Slope=0.0423 '/'   Tc=9.4 min   CN=74   Runoff=4.10 cfs  0.211 af
Runoff Area=1.102 ac   0.00% Impervious   Runoff Depth>0.90"Subcatchment 9S: North 3   Flow Length=175'   Slope=0.0628 '/'   Tc=11.8 min   CN=74   Runoff=1.46 cfs  0.082 af
Runoff Area=1.450 ac   0.00% Impervious   Runoff Depth>0.90"Subcatchment 12S: North 1    Flow Length=560'   Tc=6.5 min   CN=74   Runoff=2.37 cfs  0.109 af

Avg. Flow Depth=0.26'   Max Vel=1.79 fps   Inflow=5.99 cfs  0.281 afReach 4R: North Swale n=0.025   L=490.0'   S=0.0061 '/'   Capacity=1,427.81 cfs   Outflow=5.19 cfs  0.279 af
Avg. Flow Depth=0.13'   Max Vel=1.71 fps   Inflow=1.46 cfs  0.082 afReach 5R: East Swale n=0.025   L=250.0'   S=0.0160 '/'   Capacity=401.71 cfs   Outflow=1.40 cfs  0.082 af
Avg. Flow Depth=0.80'   Max Vel=3.64 fps   Inflow=6.49 cfs  0.362 afReach 6R: Culvert Outlet48.0"  Round Pipe   n=0.025   L=120.0'   S=0.0100 '/'   Capacity=74.69 cfs   Outflow=6.47 cfs  0.361 af
Avg. Flow Depth=0.10'   Max Vel=1.50 fps   Inflow=2.49 cfs  0.110 afReach 7R: South Swale n=0.022   L=250.0'   S=0.0120 '/'   Capacity=147.53 cfs   Outflow=2.32 cfs  0.110 af

Peak Elev=532.92'  Storage=0.321 af   Inflow=6.39 cfs  0.321 afPond 3P: (new Pond)    Outflow=0.00 cfs  0.000 af
Total Runoff Area = 9.142 ac   Runoff Volume = 0.685 af   Average Runoff Depth = 0.90"100.00% Pervious = 9.142 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: North-2
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 3.63 cfs @ 12.00 hrs,  Volume= 0.172 af,  Depth> 0.90"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  10-yr Rainfall=3.06"

Area (ac) CN Description
2.300 74 >75% Grass cover, Good, HSG C
2.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
7.1 100 0.0722 0.23 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.3 80 0.0722 4.03 Shallow Concentrated Flow, Cap RunoffGrassed Waterway   Kv= 15.0 fps
7.4 180 Total

Subcatchment 1S: North-2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
10-yr Rainfall=3.06"
Runoff Area=2.300 ac
Runoff Volume=0.172 af
Runoff Depth>0.90"
Flow Length=180'
Slope=0.0722 '/'
Tc=7.4 min
CN=74

3.63 cfs
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Summary for Subcatchment 2S: South 1
Runoff = 2.49 cfs @ 11.98 hrs,  Volume= 0.110 af,  Depth> 0.90"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  10-yr Rainfall=3.06"

Area (ac) CN Description
1.470 74 >75% Grass cover, Good, HSG C
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 2S: South 1

Runoff
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Type II 24-hr
10-yr Rainfall=3.06"
Runoff Area=1.470 ac
Runoff Volume=0.110 af
Runoff Depth>0.90"
Flow Length=90'
Slope=0.1000 '/'
Tc=5.7 min
CN=74

2.49 cfs
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Summary for Subcatchment 8S: South 2
Runoff = 4.10 cfs @ 12.02 hrs,  Volume= 0.211 af,  Depth> 0.90"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  10-yr Rainfall=3.06"

Area (ac) CN Description
2.820 74 >75% Grass cover, Good, HSG C
2.820 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
8.8 100 0.0423 0.19 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.6 110 0.0423 3.09 Shallow Concentrated Flow, Cap Runoff to PondGrassed Waterway   Kv= 15.0 fps
9.4 210 Total

Subcatchment 8S: South 2
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Type II 24-hr
10-yr Rainfall=3.06"
Runoff Area=2.820 ac
Runoff Volume=0.211 af
Runoff Depth>0.90"
Flow Length=210'
Slope=0.0423 '/'
Tc=9.4 min
CN=74

4.10 cfs
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Summary for Subcatchment 9S: North 3
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 1.46 cfs @ 12.05 hrs,  Volume= 0.082 af,  Depth> 0.90"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  10-yr Rainfall=3.06"

Area (ac) CN Description
1.102 74 >75% Grass cover, Good, HSG C
1.102 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 175 0.0628 0.25 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 9S: North 3
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Type II 24-hr
10-yr Rainfall=3.06"
Runoff Area=1.102 ac
Runoff Volume=0.082 af
Runoff Depth>0.90"
Flow Length=175'
Slope=0.0628 '/'
Tc=11.8 min
CN=74

1.46 cfs
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Summary for Subcatchment 12S: North 1
Runoff = 2.37 cfs @ 11.99 hrs,  Volume= 0.109 af,  Depth> 0.90"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  10-yr Rainfall=3.06"

Area (ac) CN Description
1.450 74 >75% Grass cover, Good, HSG C
1.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.8 470 0.0085 9.37 681.80 Trap/Vee/Rect Channel Flow, Bot.W=5.00'  D=4.00'  Z= 3.3 '/'  Top.W=31.40'n= 0.025  
6.5 560 Total

Subcatchment 12S: North 1
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Type II 24-hr
10-yr Rainfall=3.06"
Runoff Area=1.450 ac
Runoff Volume=0.109 af
Runoff Depth>0.90"
Flow Length=560'
Tc=6.5 min
CN=74

2.37 cfs
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Summary for Reach 4R: North Swale
Inflow Area = 3.750 ac, 0.00% Impervious,  Inflow Depth > 0.90"    for  10-yr eventInflow = 5.99 cfs @ 11.99 hrs,  Volume= 0.281 afOutflow = 5.19 cfs @ 12.03 hrs,  Volume= 0.279 af,  Atten= 13%,  Lag= 2.4 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.79 fps,  Min. Travel Time= 4.6 minAvg. Velocity = 0.67 fps,  Avg. Travel Time= 12.1 min
Peak Storage= 1,419 cf @ 12.03 hrsAverage Depth at Peak Storage= 0.26'Bank-Full Depth= 5.00'  Flow Area= 150.0 sf,  Capacity= 1,427.81 cfs
10.00'  x  5.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 4.0 '/'   Top Width= 50.00'Length= 490.0'   Slope= 0.0061 '/'Inlet Invert= 533.00',  Outlet Invert= 530.00'

‡
Reach 4R: North Swale
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Inflow Area=3.750 ac
Avg. Flow Depth=0.26'
Max Vel=1.79 fps
n=0.025
L=490.0'
S=0.0061 '/'
Capacity=1,427.81 cfs

5.99 cfs

5.19 cfs
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Stage-Area-Storage for Reach 4R: North Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

533.00 0.0 0533.05 0.5 250533.10 1.0 510533.15 1.6 779533.20 2.2 1,058533.25 2.8 1,348533.30 3.4 1,646533.35 4.0 1,955533.40 4.6 2,274533.45 5.3 2,602533.50 6.0 2,940533.55 6.7 3,288533.60 7.4 3,646533.65 8.2 4,013533.70 9.0 4,390533.75 9.8 4,778533.80 10.6 5,174533.85 11.4 5,581533.90 12.2 5,998533.95 13.1 6,424534.00 14.0 6,860534.05 14.9 7,306534.10 15.8 7,762534.15 16.8 8,227534.20 17.8 8,702534.25 18.8 9,188534.30 19.8 9,682534.35 20.8 10,187534.40 21.8 10,702534.45 22.9 11,226534.50 24.0 11,760534.55 25.1 12,304534.60 26.2 12,858534.65 27.4 13,421534.70 28.6 13,994534.75 29.8 14,578534.80 31.0 15,170534.85 32.2 15,773534.90 33.4 16,386534.95 34.7 17,008535.00 36.0 17,640535.05 37.3 18,282535.10 38.6 18,934535.15 40.0 19,595535.20 41.4 20,266535.25 42.8 20,948535.30 44.2 21,638535.35 45.6 22,339535.40 47.0 23,050535.45 48.5 23,770535.50 50.0 24,500535.55 51.5 25,240

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.60 53.0 25,990535.65 54.6 26,749535.70 56.2 27,518535.75 57.8 28,298535.80 59.4 29,086535.85 61.0 29,885535.90 62.6 30,694535.95 64.3 31,512536.00 66.0 32,340536.05 67.7 33,178536.10 69.4 34,026536.15 71.2 34,883536.20 73.0 35,750536.25 74.8 36,628536.30 76.6 37,514536.35 78.4 38,411536.40 80.2 39,318536.45 82.1 40,234536.50 84.0 41,160536.55 85.9 42,096536.60 87.8 43,042536.65 89.8 43,997536.70 91.8 44,962536.75 93.8 45,938536.80 95.8 46,922536.85 97.8 47,917536.90 99.8 48,922536.95 101.9 49,936537.00 104.0 50,960537.05 106.1 51,994537.10 108.2 53,038537.15 110.4 54,091537.20 112.6 55,154537.25 114.8 56,228537.30 117.0 57,310537.35 119.2 58,403537.40 121.4 59,506537.45 123.7 60,618537.50 126.0 61,740537.55 128.3 62,872537.60 130.6 64,014537.65 133.0 65,165537.70 135.4 66,326537.75 137.8 67,498537.80 140.2 68,678537.85 142.6 69,869537.90 145.0 71,070537.95 147.5 72,280538.00 150.0 73,500
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Summary for Reach 5R: East Swale
[80] Warning: Exceeded Pond 3P by 2.00' @ 11.75 hrs (0.30 cfs 0.337 af) 
Inflow Area = 5.392 ac, 0.00% Impervious,  Inflow Depth > 0.18"    for  10-yr eventInflow = 1.46 cfs @ 12.05 hrs,  Volume= 0.082 afOutflow = 1.40 cfs @ 12.07 hrs,  Volume= 0.082 af,  Atten= 4%,  Lag= 1.6 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.71 fps,  Min. Travel Time= 2.4 minAvg. Velocity = 0.62 fps,  Avg. Travel Time= 6.7 min
Peak Storage= 205 cf @ 12.07 hrsAverage Depth at Peak Storage= 0.13'Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 401.71 cfs
5.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 5.0  15.0 '/'   Top Width= 45.00'Length= 250.0'   Slope= 0.0160 '/'Inlet Invert= 534.00',  Outlet Invert= 530.00'

‡
Reach 5R: East Swale
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Inflow Area=5.392 ac
Avg. Flow Depth=0.13'
Max Vel=1.71 fps
n=0.025
L=250.0'
S=0.0160 '/'
Capacity=401.71 cfs
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Stage-Area-Storage for Reach 5R: East Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

534.00 0.0 0534.02 0.1 26534.04 0.2 54534.06 0.3 84534.08 0.5 116534.10 0.6 150534.12 0.7 186534.14 0.9 224534.16 1.1 264534.18 1.2 306534.20 1.4 350534.22 1.6 396534.24 1.8 444534.26 2.0 494534.28 2.2 546534.30 2.4 600534.32 2.6 656534.34 2.9 714534.36 3.1 774534.38 3.3 836534.40 3.6 900534.42 3.9 966534.44 4.1 1,034534.46 4.4 1,104534.48 4.7 1,176534.50 5.0 1,250534.52 5.3 1,326534.54 5.6 1,404534.56 5.9 1,484534.58 6.3 1,566534.60 6.6 1,650534.62 6.9 1,736534.64 7.3 1,824534.66 7.7 1,914534.68 8.0 2,006534.70 8.4 2,100534.72 8.8 2,196534.74 9.2 2,294534.76 9.6 2,394534.78 10.0 2,496534.80 10.4 2,600534.82 10.8 2,706534.84 11.3 2,814534.86 11.7 2,924534.88 12.1 3,036534.90 12.6 3,150534.92 13.1 3,266534.94 13.5 3,384534.96 14.0 3,504534.98 14.5 3,626535.00 15.0 3,750535.02 15.5 3,876

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.04 16.0 4,004535.06 16.5 4,134535.08 17.1 4,266535.10 17.6 4,400535.12 18.1 4,536535.14 18.7 4,674535.16 19.3 4,814535.18 19.8 4,956535.20 20.4 5,100535.22 21.0 5,246535.24 21.6 5,394535.26 22.2 5,544535.28 22.8 5,696535.30 23.4 5,850535.32 24.0 6,006535.34 24.7 6,164535.36 25.3 6,324535.38 25.9 6,486535.40 26.6 6,650535.42 27.3 6,816535.44 27.9 6,984535.46 28.6 7,154535.48 29.3 7,326535.50 30.0 7,500535.52 30.7 7,676535.54 31.4 7,854535.56 32.1 8,034535.58 32.9 8,216535.60 33.6 8,400535.62 34.3 8,586535.64 35.1 8,774535.66 35.9 8,964535.68 36.6 9,156535.70 37.4 9,350535.72 38.2 9,546535.74 39.0 9,744535.76 39.8 9,944535.78 40.6 10,146535.80 41.4 10,350535.82 42.2 10,556535.84 43.1 10,764535.86 43.9 10,974535.88 44.7 11,186535.90 45.6 11,400535.92 46.5 11,616535.94 47.3 11,834535.96 48.2 12,054535.98 49.1 12,276536.00 50.0 12,500
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Summary for Reach 6R: Culvert Outlet
The outlet invert is assumed for a 1% pipe slope. Need verification.
[52] Hint: Inlet/Outlet conditions not evaluated
Inflow Area = 9.142 ac, 0.00% Impervious,  Inflow Depth > 0.47"    for  10-yr eventInflow = 6.49 cfs @ 12.04 hrs,  Volume= 0.362 afOutflow = 6.47 cfs @ 12.05 hrs,  Volume= 0.361 af,  Atten= 0%,  Lag= 0.4 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 3.64 fps,  Min. Travel Time= 0.5 minAvg. Velocity = 1.37 fps,  Avg. Travel Time= 1.5 min
Peak Storage= 213 cf @ 12.05 hrsAverage Depth at Peak Storage= 0.80'Bank-Full Depth= 4.00'  Flow Area= 12.6 sf,  Capacity= 74.69 cfs
48.0"  Round Pipen= 0.025  Corrugated metalLength= 120.0'   Slope= 0.0100 '/'Inlet Invert= 528.21',  Outlet Invert= 527.01'
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Reach 6R: Culvert Outlet
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Inflow Area=9.142 ac
Avg. Flow Depth=0.80'
Max Vel=3.64 fps
48.0"
Round Pipe
n=0.025
L=120.0'
S=0.0100 '/'
Capacity=74.69 cfs

6.49 cfs
6.47 cfs
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Stage-Area-Storage for Reach 6R: Culvert Outlet
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

528.21 0.0 0528.26 0.0 4528.31 0.1 10528.36 0.2 18528.41 0.2 28528.46 0.3 39528.51 0.4 51528.56 0.5 65528.61 0.7 78528.66 0.8 93528.71 0.9 109528.76 1.0 125528.81 1.2 142528.86 1.3 159528.91 1.5 177528.96 1.6 196529.01 1.8 215529.06 2.0 234529.11 2.1 254529.16 2.3 274529.21 2.5 295529.26 2.6 316529.31 2.8 337529.36 3.0 359529.41 3.2 380529.46 3.4 403529.51 3.5 425529.56 3.7 448529.61 3.9 470529.66 4.1 493529.71 4.3 517529.76 4.5 540529.81 4.7 563529.86 4.9 587529.91 5.1 611529.96 5.3 634530.01 5.5 658530.06 5.7 682530.11 5.9 706530.16 6.1 730530.21 6.3 754530.26 6.5 778530.31 6.7 802530.36 6.9 826530.41 7.1 850530.46 7.3 874530.51 7.5 897530.56 7.7 921530.61 7.9 945530.66 8.1 968530.71 8.3 991530.76 8.5 1,015

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
530.81 8.6 1,038530.86 8.8 1,060530.91 9.0 1,083530.96 9.2 1,105531.01 9.4 1,127531.06 9.6 1,149531.11 9.8 1,171531.16 9.9 1,192531.21 10.1 1,213531.26 10.3 1,234531.31 10.4 1,254531.36 10.6 1,274531.41 10.8 1,293531.46 10.9 1,312531.51 11.1 1,331531.56 11.2 1,349531.61 11.4 1,366531.66 11.5 1,383531.71 11.7 1,399531.76 11.8 1,415531.81 11.9 1,429531.86 12.0 1,443531.91 12.1 1,457531.96 12.2 1,469532.01 12.3 1,480532.06 12.4 1,489532.11 12.5 1,498532.16 12.5 1,504532.21 12.6 1,508
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Summary for Reach 7R: South Swale
Inflow Area = 1.470 ac, 0.00% Impervious,  Inflow Depth > 0.90"    for  10-yr eventInflow = 2.49 cfs @ 11.98 hrs,  Volume= 0.110 afOutflow = 2.32 cfs @ 12.00 hrs,  Volume= 0.110 af,  Atten= 7%,  Lag= 1.6 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.50 fps,  Min. Travel Time= 2.8 minAvg. Velocity = 0.43 fps,  Avg. Travel Time= 9.7 min
Peak Storage= 387 cf @ 12.00 hrsAverage Depth at Peak Storage= 0.10'Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 147.53 cfs
15.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straightSide Slope Z-value= 10.0 '/'   Top Width= 35.00'Length= 250.0'   Slope= 0.0120 '/'Inlet Invert= 537.00',  Outlet Invert= 534.00'

‡
Reach 7R: South Swale
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n=0.022
L=250.0'
S=0.0120 '/'
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Stage-Area-Storage for Reach 7R: South Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

537.00 0.0 0537.01 0.2 38537.02 0.3 76537.03 0.5 115537.04 0.6 154537.05 0.8 194537.06 0.9 234537.07 1.1 275537.08 1.3 316537.09 1.4 358537.10 1.6 400537.11 1.8 443537.12 1.9 486537.13 2.1 530537.14 2.3 574537.15 2.5 619537.16 2.7 664537.17 2.8 710537.18 3.0 756537.19 3.2 803537.20 3.4 850537.21 3.6 898537.22 3.8 946537.23 4.0 995537.24 4.2 1,044537.25 4.4 1,094537.26 4.6 1,144537.27 4.8 1,195537.28 5.0 1,246537.29 5.2 1,298537.30 5.4 1,350537.31 5.6 1,403537.32 5.8 1,456537.33 6.0 1,510537.34 6.3 1,564537.35 6.5 1,619537.36 6.7 1,674537.37 6.9 1,730537.38 7.1 1,786537.39 7.4 1,843537.40 7.6 1,900537.41 7.8 1,958537.42 8.1 2,016537.43 8.3 2,075537.44 8.5 2,134537.45 8.8 2,194537.46 9.0 2,254537.47 9.3 2,315537.48 9.5 2,376537.49 9.8 2,438537.50 10.0 2,500537.51 10.3 2,563

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
537.52 10.5 2,626537.53 10.8 2,690537.54 11.0 2,754537.55 11.3 2,819537.56 11.5 2,884537.57 11.8 2,950537.58 12.1 3,016537.59 12.3 3,083537.60 12.6 3,150537.61 12.9 3,218537.62 13.1 3,286537.63 13.4 3,355537.64 13.7 3,424537.65 14.0 3,494537.66 14.3 3,564537.67 14.5 3,635537.68 14.8 3,706537.69 15.1 3,778537.70 15.4 3,850537.71 15.7 3,923537.72 16.0 3,996537.73 16.3 4,070537.74 16.6 4,144537.75 16.9 4,219537.76 17.2 4,294537.77 17.5 4,370537.78 17.8 4,446537.79 18.1 4,523537.80 18.4 4,600537.81 18.7 4,678537.82 19.0 4,756537.83 19.3 4,835537.84 19.7 4,914537.85 20.0 4,994537.86 20.3 5,074537.87 20.6 5,155537.88 20.9 5,236537.89 21.3 5,318537.90 21.6 5,400537.91 21.9 5,483537.92 22.3 5,566537.93 22.6 5,650537.94 22.9 5,734537.95 23.3 5,819537.96 23.6 5,904537.97 24.0 5,990537.98 24.3 6,076537.99 24.7 6,163538.00 25.0 6,250
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Summary for Pond 3P: (new Pond)
Inflow Area = 4.290 ac, 0.00% Impervious,  Inflow Depth > 0.90"    for  10-yr eventInflow = 6.39 cfs @ 12.01 hrs,  Volume= 0.321 afOutflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 minPrimary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Peak Elev= 532.92' @ 22.00 hrs   Surf.Area= 0.404 ac   Storage= 0.321 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 532.00' 0.845 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)

532.00 0.296 515.0 0.000 0.000 0.296533.00 0.414 738.0 0.353 0.353 0.807534.00 0.573 973.0 0.491 0.845 1.541
Device Routing     Invert Outlet Devices

#1 Primary 533.99' 20.0' long  x 45.0' breadth Broad-Crested Rectangular Weir   Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=532.00'  TW=534.00'   (Dynamic Tailwater)1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: (new Pond)

InflowPrimary

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=4.290 ac
Peak Elev=532.92'
Storage=0.321 af

6.39 cfs

0.00 cfs
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Stage-Area-Storage for Pond 3P: (new Pond)
Elevation(feet) Surface(acres) Storage(acre-feet)

532.00 0.296 0.000532.02 0.298 0.006532.04 0.300 0.012532.06 0.303 0.018532.08 0.305 0.024532.10 0.307 0.030532.12 0.309 0.036532.14 0.311 0.043532.16 0.314 0.049532.18 0.316 0.055532.20 0.318 0.061532.22 0.320 0.068532.24 0.323 0.074532.26 0.325 0.081532.28 0.327 0.087532.30 0.329 0.094532.32 0.332 0.100532.34 0.334 0.107532.36 0.336 0.114532.38 0.339 0.120532.40 0.341 0.127532.42 0.343 0.134532.44 0.345 0.141532.46 0.348 0.148532.48 0.350 0.155532.50 0.353 0.162532.52 0.355 0.169532.54 0.357 0.176532.56 0.360 0.183532.58 0.362 0.191532.60 0.364 0.198532.62 0.367 0.205532.64 0.369 0.212532.66 0.372 0.220532.68 0.374 0.227532.70 0.377 0.235532.72 0.379 0.242532.74 0.381 0.250532.76 0.384 0.258532.78 0.386 0.265532.80 0.389 0.273532.82 0.391 0.281532.84 0.394 0.289532.86 0.396 0.297532.88 0.399 0.305532.90 0.401 0.313532.92 0.404 0.321532.94 0.406 0.329532.96 0.409 0.337532.98 0.411 0.345533.00 0.414 0.353533.02 0.417 0.362

Elevation(feet) Surface(acres) Storage(acre-feet)
533.04 0.420 0.370533.06 0.423 0.378533.08 0.426 0.387533.10 0.429 0.395533.12 0.432 0.404533.14 0.435 0.413533.16 0.438 0.421533.18 0.441 0.430533.20 0.444 0.439533.22 0.447 0.448533.24 0.450 0.457533.26 0.453 0.466533.28 0.456 0.475533.30 0.459 0.484533.32 0.462 0.493533.34 0.465 0.503533.36 0.468 0.512533.38 0.471 0.521533.40 0.475 0.531533.42 0.478 0.540533.44 0.481 0.550533.46 0.484 0.560533.48 0.487 0.569533.50 0.490 0.579533.52 0.493 0.589533.54 0.497 0.599533.56 0.500 0.609533.58 0.503 0.619533.60 0.506 0.629533.62 0.510 0.639533.64 0.513 0.649533.66 0.516 0.660533.68 0.519 0.670533.70 0.523 0.680533.72 0.526 0.691533.74 0.529 0.701533.76 0.532 0.712533.78 0.536 0.723533.80 0.539 0.734533.82 0.542 0.744533.84 0.546 0.755533.86 0.549 0.766533.88 0.553 0.777533.90 0.556 0.788533.92 0.559 0.799533.94 0.563 0.811533.96 0.566 0.822533.98 0.570 0.833534.00 0.573 0.845
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Time span=0.00-22.00 hrs, dt=0.01 hrs, 2201 points x 2Runoff by SCS TR-20 method, UH=SCS, Weighted-CNReach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method
Runoff Area=2.300 ac   0.00% Impervious   Runoff Depth>1.35"Subcatchment 1S: North-2   Flow Length=180'   Slope=0.0722 '/'   Tc=7.4 min   CN=74   Runoff=5.51 cfs  0.259 af
Runoff Area=1.470 ac   0.00% Impervious   Runoff Depth>1.35"Subcatchment 2S: South 1   Flow Length=90'   Slope=0.1000 '/'   Tc=5.7 min   CN=74   Runoff=3.77 cfs  0.166 af
Runoff Area=2.820 ac   0.00% Impervious   Runoff Depth>1.35"Subcatchment 8S: South 2   Flow Length=210'   Slope=0.0423 '/'   Tc=9.4 min   CN=74   Runoff=6.25 cfs  0.317 af
Runoff Area=1.102 ac   0.00% Impervious   Runoff Depth>1.35"Subcatchment 9S: North 3   Flow Length=175'   Slope=0.0628 '/'   Tc=11.8 min   CN=74   Runoff=2.23 cfs  0.124 af
Runoff Area=1.450 ac   0.00% Impervious   Runoff Depth>1.35"Subcatchment 12S: North 1    Flow Length=560'   Tc=6.5 min   CN=74   Runoff=3.60 cfs  0.163 af

Avg. Flow Depth=0.34'   Max Vel=2.10 fps   Inflow=9.09 cfs  0.422 afReach 4R: North Swale n=0.025   L=490.0'   S=0.0061 '/'   Capacity=1,427.81 cfs   Outflow=8.17 cfs  0.420 af
Avg. Flow Depth=0.17'   Max Vel=1.96 fps   Inflow=2.23 cfs  0.124 afReach 5R: East Swale n=0.025   L=250.0'   S=0.0160 '/'   Capacity=401.71 cfs   Outflow=2.16 cfs  0.123 af

Avg. Flow Depth=1.00'   Max Vel=4.16 fps   Inflow=10.18 cfs  0.543 afReach 6R: Culvert Outlet48.0"  Round Pipe   n=0.025   L=120.0'   S=0.0100 '/'   Capacity=74.69 cfs   Outflow=10.16 cfs  0.543 af
Avg. Flow Depth=0.13'   Max Vel=1.76 fps   Inflow=3.77 cfs  0.166 afReach 7R: South Swale n=0.022   L=250.0'   S=0.0120 '/'   Capacity=147.53 cfs   Outflow=3.58 cfs  0.165 af

Peak Elev=533.29'  Storage=0.482 af   Inflow=9.76 cfs  0.482 afPond 3P: (new Pond)    Outflow=0.00 cfs  0.000 af
Total Runoff Area = 9.142 ac   Runoff Volume = 1.029 af   Average Runoff Depth = 1.35"100.00% Pervious = 9.142 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: North-2
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 5.51 cfs @ 11.99 hrs,  Volume= 0.259 af,  Depth> 1.35"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  25-yr Rainfall=3.75"

Area (ac) CN Description
2.300 74 >75% Grass cover, Good, HSG C
2.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
7.1 100 0.0722 0.23 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.3 80 0.0722 4.03 Shallow Concentrated Flow, Cap RunoffGrassed Waterway   Kv= 15.0 fps
7.4 180 Total

Subcatchment 1S: North-2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
25-yr Rainfall=3.75"
Runoff Area=2.300 ac
Runoff Volume=0.259 af
Runoff Depth>1.35"
Flow Length=180'
Slope=0.0722 '/'
Tc=7.4 min
CN=74

5.51 cfs
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Summary for Subcatchment 2S: South 1
Runoff = 3.77 cfs @ 11.97 hrs,  Volume= 0.166 af,  Depth> 1.35"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  25-yr Rainfall=3.75"

Area (ac) CN Description
1.470 74 >75% Grass cover, Good, HSG C
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 2S: South 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
25-yr Rainfall=3.75"
Runoff Area=1.470 ac
Runoff Volume=0.166 af
Runoff Depth>1.35"
Flow Length=90'
Slope=0.1000 '/'
Tc=5.7 min
CN=74

3.77 cfs
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Summary for Subcatchment 8S: South 2
Runoff = 6.25 cfs @ 12.02 hrs,  Volume= 0.317 af,  Depth> 1.35"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  25-yr Rainfall=3.75"

Area (ac) CN Description
2.820 74 >75% Grass cover, Good, HSG C
2.820 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
8.8 100 0.0423 0.19 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.6 110 0.0423 3.09 Shallow Concentrated Flow, Cap Runoff to PondGrassed Waterway   Kv= 15.0 fps
9.4 210 Total

Subcatchment 8S: South 2
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Type II 24-hr
25-yr Rainfall=3.75"
Runoff Area=2.820 ac
Runoff Volume=0.317 af
Runoff Depth>1.35"
Flow Length=210'
Slope=0.0423 '/'
Tc=9.4 min
CN=74

6.25 cfs
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Summary for Subcatchment 9S: North 3
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 2.23 cfs @ 12.04 hrs,  Volume= 0.124 af,  Depth> 1.35"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  25-yr Rainfall=3.75"

Area (ac) CN Description
1.102 74 >75% Grass cover, Good, HSG C
1.102 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 175 0.0628 0.25 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 9S: North 3

Runoff
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Type II 24-hr
25-yr Rainfall=3.75"
Runoff Area=1.102 ac
Runoff Volume=0.124 af
Runoff Depth>1.35"
Flow Length=175'
Slope=0.0628 '/'
Tc=11.8 min
CN=74

2.23 cfs
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Summary for Subcatchment 12S: North 1
Runoff = 3.60 cfs @ 11.98 hrs,  Volume= 0.163 af,  Depth> 1.35"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  25-yr Rainfall=3.75"

Area (ac) CN Description
1.450 74 >75% Grass cover, Good, HSG C
1.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.8 470 0.0085 9.37 681.80 Trap/Vee/Rect Channel Flow, Bot.W=5.00'  D=4.00'  Z= 3.3 '/'  Top.W=31.40'n= 0.025  
6.5 560 Total

Subcatchment 12S: North 1

Runoff
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Type II 24-hr
25-yr Rainfall=3.75"
Runoff Area=1.450 ac
Runoff Volume=0.163 af
Runoff Depth>1.35"
Flow Length=560'
Tc=6.5 min
CN=74

3.60 cfs
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Summary for Reach 4R: North Swale
Inflow Area = 3.750 ac, 0.00% Impervious,  Inflow Depth > 1.35"    for  25-yr eventInflow = 9.09 cfs @ 11.99 hrs,  Volume= 0.422 afOutflow = 8.17 cfs @ 12.02 hrs,  Volume= 0.420 af,  Atten= 10%,  Lag= 2.1 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.10 fps,  Min. Travel Time= 3.9 minAvg. Velocity = 0.70 fps,  Avg. Travel Time= 11.7 min
Peak Storage= 1,905 cf @ 12.02 hrsAverage Depth at Peak Storage= 0.34'Bank-Full Depth= 5.00'  Flow Area= 150.0 sf,  Capacity= 1,427.81 cfs
10.00'  x  5.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 4.0 '/'   Top Width= 50.00'Length= 490.0'   Slope= 0.0061 '/'Inlet Invert= 533.00',  Outlet Invert= 530.00'

‡
Reach 4R: North Swale

InflowOutflow

Hydrograph
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Inflow Area=3.750 ac
Avg. Flow Depth=0.34'
Max Vel=2.10 fps
n=0.025
L=490.0'
S=0.0061 '/'
Capacity=1,427.81 cfs

9.09 cfs

8.17 cfs
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Stage-Area-Storage for Reach 4R: North Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

533.00 0.0 0533.05 0.5 250533.10 1.0 510533.15 1.6 779533.20 2.2 1,058533.25 2.8 1,348533.30 3.4 1,646533.35 4.0 1,955533.40 4.6 2,274533.45 5.3 2,602533.50 6.0 2,940533.55 6.7 3,288533.60 7.4 3,646533.65 8.2 4,013533.70 9.0 4,390533.75 9.8 4,778533.80 10.6 5,174533.85 11.4 5,581533.90 12.2 5,998533.95 13.1 6,424534.00 14.0 6,860534.05 14.9 7,306534.10 15.8 7,762534.15 16.8 8,227534.20 17.8 8,702534.25 18.8 9,188534.30 19.8 9,682534.35 20.8 10,187534.40 21.8 10,702534.45 22.9 11,226534.50 24.0 11,760534.55 25.1 12,304534.60 26.2 12,858534.65 27.4 13,421534.70 28.6 13,994534.75 29.8 14,578534.80 31.0 15,170534.85 32.2 15,773534.90 33.4 16,386534.95 34.7 17,008535.00 36.0 17,640535.05 37.3 18,282535.10 38.6 18,934535.15 40.0 19,595535.20 41.4 20,266535.25 42.8 20,948535.30 44.2 21,638535.35 45.6 22,339535.40 47.0 23,050535.45 48.5 23,770535.50 50.0 24,500535.55 51.5 25,240

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.60 53.0 25,990535.65 54.6 26,749535.70 56.2 27,518535.75 57.8 28,298535.80 59.4 29,086535.85 61.0 29,885535.90 62.6 30,694535.95 64.3 31,512536.00 66.0 32,340536.05 67.7 33,178536.10 69.4 34,026536.15 71.2 34,883536.20 73.0 35,750536.25 74.8 36,628536.30 76.6 37,514536.35 78.4 38,411536.40 80.2 39,318536.45 82.1 40,234536.50 84.0 41,160536.55 85.9 42,096536.60 87.8 43,042536.65 89.8 43,997536.70 91.8 44,962536.75 93.8 45,938536.80 95.8 46,922536.85 97.8 47,917536.90 99.8 48,922536.95 101.9 49,936537.00 104.0 50,960537.05 106.1 51,994537.10 108.2 53,038537.15 110.4 54,091537.20 112.6 55,154537.25 114.8 56,228537.30 117.0 57,310537.35 119.2 58,403537.40 121.4 59,506537.45 123.7 60,618537.50 126.0 61,740537.55 128.3 62,872537.60 130.6 64,014537.65 133.0 65,165537.70 135.4 66,326537.75 137.8 67,498537.80 140.2 68,678537.85 142.6 69,869537.90 145.0 71,070537.95 147.5 72,280538.00 150.0 73,500
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Summary for Reach 5R: East Swale
[80] Warning: Exceeded Pond 3P by 2.00' @ 10.65 hrs (0.07 cfs 0.436 af) 
Inflow Area = 5.392 ac, 0.00% Impervious,  Inflow Depth > 0.28"    for  25-yr eventInflow = 2.23 cfs @ 12.04 hrs,  Volume= 0.124 afOutflow = 2.16 cfs @ 12.07 hrs,  Volume= 0.123 af,  Atten= 3%,  Lag= 1.3 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.96 fps,  Min. Travel Time= 2.1 minAvg. Velocity = 0.66 fps,  Avg. Travel Time= 6.3 min
Peak Storage= 276 cf @ 12.07 hrsAverage Depth at Peak Storage= 0.17'Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 401.71 cfs
5.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 5.0  15.0 '/'   Top Width= 45.00'Length= 250.0'   Slope= 0.0160 '/'Inlet Invert= 534.00',  Outlet Invert= 530.00'

‡
Reach 5R: East Swale

InflowOutflow
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Inflow Area=5.392 ac
Avg. Flow Depth=0.17'
Max Vel=1.96 fps
n=0.025
L=250.0'
S=0.0160 '/'
Capacity=401.71 cfs

2.23 cfs
2.16 cfs
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Stage-Area-Storage for Reach 5R: East Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

534.00 0.0 0534.02 0.1 26534.04 0.2 54534.06 0.3 84534.08 0.5 116534.10 0.6 150534.12 0.7 186534.14 0.9 224534.16 1.1 264534.18 1.2 306534.20 1.4 350534.22 1.6 396534.24 1.8 444534.26 2.0 494534.28 2.2 546534.30 2.4 600534.32 2.6 656534.34 2.9 714534.36 3.1 774534.38 3.3 836534.40 3.6 900534.42 3.9 966534.44 4.1 1,034534.46 4.4 1,104534.48 4.7 1,176534.50 5.0 1,250534.52 5.3 1,326534.54 5.6 1,404534.56 5.9 1,484534.58 6.3 1,566534.60 6.6 1,650534.62 6.9 1,736534.64 7.3 1,824534.66 7.7 1,914534.68 8.0 2,006534.70 8.4 2,100534.72 8.8 2,196534.74 9.2 2,294534.76 9.6 2,394534.78 10.0 2,496534.80 10.4 2,600534.82 10.8 2,706534.84 11.3 2,814534.86 11.7 2,924534.88 12.1 3,036534.90 12.6 3,150534.92 13.1 3,266534.94 13.5 3,384534.96 14.0 3,504534.98 14.5 3,626535.00 15.0 3,750535.02 15.5 3,876

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.04 16.0 4,004535.06 16.5 4,134535.08 17.1 4,266535.10 17.6 4,400535.12 18.1 4,536535.14 18.7 4,674535.16 19.3 4,814535.18 19.8 4,956535.20 20.4 5,100535.22 21.0 5,246535.24 21.6 5,394535.26 22.2 5,544535.28 22.8 5,696535.30 23.4 5,850535.32 24.0 6,006535.34 24.7 6,164535.36 25.3 6,324535.38 25.9 6,486535.40 26.6 6,650535.42 27.3 6,816535.44 27.9 6,984535.46 28.6 7,154535.48 29.3 7,326535.50 30.0 7,500535.52 30.7 7,676535.54 31.4 7,854535.56 32.1 8,034535.58 32.9 8,216535.60 33.6 8,400535.62 34.3 8,586535.64 35.1 8,774535.66 35.9 8,964535.68 36.6 9,156535.70 37.4 9,350535.72 38.2 9,546535.74 39.0 9,744535.76 39.8 9,944535.78 40.6 10,146535.80 41.4 10,350535.82 42.2 10,556535.84 43.1 10,764535.86 43.9 10,974535.88 44.7 11,186535.90 45.6 11,400535.92 46.5 11,616535.94 47.3 11,834535.96 48.2 12,054535.98 49.1 12,276536.00 50.0 12,500
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Summary for Reach 6R: Culvert Outlet
The outlet invert is assumed for a 1% pipe slope. Need verification.
[52] Hint: Inlet/Outlet conditions not evaluated
Inflow Area = 9.142 ac, 0.00% Impervious,  Inflow Depth > 0.71"    for  25-yr eventInflow = 10.18 cfs @ 12.03 hrs,  Volume= 0.543 afOutflow = 10.16 cfs @ 12.04 hrs,  Volume= 0.543 af,  Atten= 0%,  Lag= 0.3 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 4.16 fps,  Min. Travel Time= 0.5 minAvg. Velocity = 1.49 fps,  Avg. Travel Time= 1.3 min
Peak Storage= 293 cf @ 12.04 hrsAverage Depth at Peak Storage= 1.00'Bank-Full Depth= 4.00'  Flow Area= 12.6 sf,  Capacity= 74.69 cfs
48.0"  Round Pipen= 0.025  Corrugated metalLength= 120.0'   Slope= 0.0100 '/'Inlet Invert= 528.21',  Outlet Invert= 527.01'
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Reach 6R: Culvert Outlet

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=9.142 ac
Avg. Flow Depth=1.00'
Max Vel=4.16 fps
48.0"
Round Pipe
n=0.025
L=120.0'
S=0.0100 '/'
Capacity=74.69 cfs

10.18 cfs
10.16 cfs
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Stage-Area-Storage for Reach 6R: Culvert Outlet
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

528.21 0.0 0528.26 0.0 4528.31 0.1 10528.36 0.2 18528.41 0.2 28528.46 0.3 39528.51 0.4 51528.56 0.5 65528.61 0.7 78528.66 0.8 93528.71 0.9 109528.76 1.0 125528.81 1.2 142528.86 1.3 159528.91 1.5 177528.96 1.6 196529.01 1.8 215529.06 2.0 234529.11 2.1 254529.16 2.3 274529.21 2.5 295529.26 2.6 316529.31 2.8 337529.36 3.0 359529.41 3.2 380529.46 3.4 403529.51 3.5 425529.56 3.7 448529.61 3.9 470529.66 4.1 493529.71 4.3 517529.76 4.5 540529.81 4.7 563529.86 4.9 587529.91 5.1 611529.96 5.3 634530.01 5.5 658530.06 5.7 682530.11 5.9 706530.16 6.1 730530.21 6.3 754530.26 6.5 778530.31 6.7 802530.36 6.9 826530.41 7.1 850530.46 7.3 874530.51 7.5 897530.56 7.7 921530.61 7.9 945530.66 8.1 968530.71 8.3 991530.76 8.5 1,015

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
530.81 8.6 1,038530.86 8.8 1,060530.91 9.0 1,083530.96 9.2 1,105531.01 9.4 1,127531.06 9.6 1,149531.11 9.8 1,171531.16 9.9 1,192531.21 10.1 1,213531.26 10.3 1,234531.31 10.4 1,254531.36 10.6 1,274531.41 10.8 1,293531.46 10.9 1,312531.51 11.1 1,331531.56 11.2 1,349531.61 11.4 1,366531.66 11.5 1,383531.71 11.7 1,399531.76 11.8 1,415531.81 11.9 1,429531.86 12.0 1,443531.91 12.1 1,457531.96 12.2 1,469532.01 12.3 1,480532.06 12.4 1,489532.11 12.5 1,498532.16 12.5 1,504532.21 12.6 1,508
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Summary for Reach 7R: South Swale
Inflow Area = 1.470 ac, 0.00% Impervious,  Inflow Depth > 1.35"    for  25-yr eventInflow = 3.77 cfs @ 11.97 hrs,  Volume= 0.166 afOutflow = 3.58 cfs @ 12.00 hrs,  Volume= 0.165 af,  Atten= 5%,  Lag= 1.3 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.76 fps,  Min. Travel Time= 2.4 minAvg. Velocity = 0.47 fps,  Avg. Travel Time= 8.8 min
Peak Storage= 508 cf @ 12.00 hrsAverage Depth at Peak Storage= 0.13'Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 147.53 cfs
15.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straightSide Slope Z-value= 10.0 '/'   Top Width= 35.00'Length= 250.0'   Slope= 0.0120 '/'Inlet Invert= 537.00',  Outlet Invert= 534.00'

‡
Reach 7R: South Swale

InflowOutflow
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Time  (hours) 222120191817161514131211109876543210
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Inflow Area=1.470 ac
Avg. Flow Depth=0.13'
Max Vel=1.76 fps
n=0.022
L=250.0'
S=0.0120 '/'
Capacity=147.53 cfs

3.77 cfs

3.58 cfs
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Stage-Area-Storage for Reach 7R: South Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

537.00 0.0 0537.01 0.2 38537.02 0.3 76537.03 0.5 115537.04 0.6 154537.05 0.8 194537.06 0.9 234537.07 1.1 275537.08 1.3 316537.09 1.4 358537.10 1.6 400537.11 1.8 443537.12 1.9 486537.13 2.1 530537.14 2.3 574537.15 2.5 619537.16 2.7 664537.17 2.8 710537.18 3.0 756537.19 3.2 803537.20 3.4 850537.21 3.6 898537.22 3.8 946537.23 4.0 995537.24 4.2 1,044537.25 4.4 1,094537.26 4.6 1,144537.27 4.8 1,195537.28 5.0 1,246537.29 5.2 1,298537.30 5.4 1,350537.31 5.6 1,403537.32 5.8 1,456537.33 6.0 1,510537.34 6.3 1,564537.35 6.5 1,619537.36 6.7 1,674537.37 6.9 1,730537.38 7.1 1,786537.39 7.4 1,843537.40 7.6 1,900537.41 7.8 1,958537.42 8.1 2,016537.43 8.3 2,075537.44 8.5 2,134537.45 8.8 2,194537.46 9.0 2,254537.47 9.3 2,315537.48 9.5 2,376537.49 9.8 2,438537.50 10.0 2,500537.51 10.3 2,563

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
537.52 10.5 2,626537.53 10.8 2,690537.54 11.0 2,754537.55 11.3 2,819537.56 11.5 2,884537.57 11.8 2,950537.58 12.1 3,016537.59 12.3 3,083537.60 12.6 3,150537.61 12.9 3,218537.62 13.1 3,286537.63 13.4 3,355537.64 13.7 3,424537.65 14.0 3,494537.66 14.3 3,564537.67 14.5 3,635537.68 14.8 3,706537.69 15.1 3,778537.70 15.4 3,850537.71 15.7 3,923537.72 16.0 3,996537.73 16.3 4,070537.74 16.6 4,144537.75 16.9 4,219537.76 17.2 4,294537.77 17.5 4,370537.78 17.8 4,446537.79 18.1 4,523537.80 18.4 4,600537.81 18.7 4,678537.82 19.0 4,756537.83 19.3 4,835537.84 19.7 4,914537.85 20.0 4,994537.86 20.3 5,074537.87 20.6 5,155537.88 20.9 5,236537.89 21.3 5,318537.90 21.6 5,400537.91 21.9 5,483537.92 22.3 5,566537.93 22.6 5,650537.94 22.9 5,734537.95 23.3 5,819537.96 23.6 5,904537.97 24.0 5,990537.98 24.3 6,076537.99 24.7 6,163538.00 25.0 6,250
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Summary for Pond 3P: (new Pond)
Inflow Area = 4.290 ac, 0.00% Impervious,  Inflow Depth > 1.35"    for  25-yr eventInflow = 9.76 cfs @ 12.01 hrs,  Volume= 0.482 afOutflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 minPrimary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Peak Elev= 533.29' @ 22.00 hrs   Surf.Area= 0.458 ac   Storage= 0.482 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 532.00' 0.845 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)

532.00 0.296 515.0 0.000 0.000 0.296533.00 0.414 738.0 0.353 0.353 0.807534.00 0.573 973.0 0.491 0.845 1.541
Device Routing     Invert Outlet Devices

#1 Primary 533.99' 20.0' long  x 45.0' breadth Broad-Crested Rectangular Weir   Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=532.00'  TW=534.00'   (Dynamic Tailwater)1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: (new Pond)

InflowPrimary

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=4.290 ac
Peak Elev=533.29'
Storage=0.482 af

9.76 cfs

0.00 cfs
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Stage-Area-Storage for Pond 3P: (new Pond)
Elevation(feet) Surface(acres) Storage(acre-feet)

532.00 0.296 0.000532.02 0.298 0.006532.04 0.300 0.012532.06 0.303 0.018532.08 0.305 0.024532.10 0.307 0.030532.12 0.309 0.036532.14 0.311 0.043532.16 0.314 0.049532.18 0.316 0.055532.20 0.318 0.061532.22 0.320 0.068532.24 0.323 0.074532.26 0.325 0.081532.28 0.327 0.087532.30 0.329 0.094532.32 0.332 0.100532.34 0.334 0.107532.36 0.336 0.114532.38 0.339 0.120532.40 0.341 0.127532.42 0.343 0.134532.44 0.345 0.141532.46 0.348 0.148532.48 0.350 0.155532.50 0.353 0.162532.52 0.355 0.169532.54 0.357 0.176532.56 0.360 0.183532.58 0.362 0.191532.60 0.364 0.198532.62 0.367 0.205532.64 0.369 0.212532.66 0.372 0.220532.68 0.374 0.227532.70 0.377 0.235532.72 0.379 0.242532.74 0.381 0.250532.76 0.384 0.258532.78 0.386 0.265532.80 0.389 0.273532.82 0.391 0.281532.84 0.394 0.289532.86 0.396 0.297532.88 0.399 0.305532.90 0.401 0.313532.92 0.404 0.321532.94 0.406 0.329532.96 0.409 0.337532.98 0.411 0.345533.00 0.414 0.353533.02 0.417 0.362

Elevation(feet) Surface(acres) Storage(acre-feet)
533.04 0.420 0.370533.06 0.423 0.378533.08 0.426 0.387533.10 0.429 0.395533.12 0.432 0.404533.14 0.435 0.413533.16 0.438 0.421533.18 0.441 0.430533.20 0.444 0.439533.22 0.447 0.448533.24 0.450 0.457533.26 0.453 0.466533.28 0.456 0.475533.30 0.459 0.484533.32 0.462 0.493533.34 0.465 0.503533.36 0.468 0.512533.38 0.471 0.521533.40 0.475 0.531533.42 0.478 0.540533.44 0.481 0.550533.46 0.484 0.560533.48 0.487 0.569533.50 0.490 0.579533.52 0.493 0.589533.54 0.497 0.599533.56 0.500 0.609533.58 0.503 0.619533.60 0.506 0.629533.62 0.510 0.639533.64 0.513 0.649533.66 0.516 0.660533.68 0.519 0.670533.70 0.523 0.680533.72 0.526 0.691533.74 0.529 0.701533.76 0.532 0.712533.78 0.536 0.723533.80 0.539 0.734533.82 0.542 0.744533.84 0.546 0.755533.86 0.549 0.766533.88 0.553 0.777533.90 0.556 0.788533.92 0.559 0.799533.94 0.563 0.811533.96 0.566 0.822533.98 0.570 0.833534.00 0.573 0.845
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Time span=0.00-22.00 hrs, dt=0.01 hrs, 2201 points x 2Runoff by SCS TR-20 method, UH=SCS, Weighted-CNReach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method
Runoff Area=2.300 ac   0.00% Impervious   Runoff Depth>1.80"Subcatchment 1S: North-2   Flow Length=180'   Slope=0.0722 '/'   Tc=7.4 min   CN=74   Runoff=7.35 cfs  0.345 af
Runoff Area=1.470 ac   0.00% Impervious   Runoff Depth>1.80"Subcatchment 2S: South 1   Flow Length=90'   Slope=0.1000 '/'   Tc=5.7 min   CN=74   Runoff=5.01 cfs  0.221 af
Runoff Area=2.820 ac   0.00% Impervious   Runoff Depth>1.80"Subcatchment 8S: South 2   Flow Length=210'   Slope=0.0423 '/'   Tc=9.4 min   CN=74   Runoff=8.36 cfs  0.423 af
Runoff Area=1.102 ac   0.00% Impervious   Runoff Depth>1.80"Subcatchment 9S: North 3   Flow Length=175'   Slope=0.0628 '/'   Tc=11.8 min   CN=74   Runoff=2.99 cfs  0.165 af
Runoff Area=1.450 ac   0.00% Impervious   Runoff Depth>1.80"Subcatchment 12S: North 1    Flow Length=560'   Tc=6.5 min   CN=74   Runoff=4.80 cfs  0.218 af

Avg. Flow Depth=0.41'   Max Vel=2.34 fps   Inflow=12.12 cfs  0.563 afReach 4R: North Swale n=0.025   L=490.0'   S=0.0061 '/'   Capacity=1,427.81 cfs   Outflow=11.11 cfs  0.560 af
Avg. Flow Depth=0.20'   Max Vel=2.14 fps   Inflow=2.99 cfs  0.165 afReach 5R: East Swale n=0.025   L=250.0'   S=0.0160 '/'   Capacity=401.71 cfs   Outflow=2.91 cfs  0.165 af

Avg. Flow Depth=1.16'   Max Vel=4.54 fps   Inflow=13.81 cfs  0.724 afReach 6R: Culvert Outlet48.0"  Round Pipe   n=0.025   L=120.0'   S=0.0100 '/'   Capacity=74.69 cfs   Outflow=13.79 cfs  0.724 af
Avg. Flow Depth=0.15'   Max Vel=1.96 fps   Inflow=5.01 cfs  0.221 afReach 7R: South Swale n=0.022   L=250.0'   S=0.0120 '/'   Capacity=147.53 cfs   Outflow=4.81 cfs  0.220 af

Peak Elev=533.63'  Storage=0.642 af   Inflow=13.06 cfs  0.642 afPond 3P: (new Pond)    Outflow=0.00 cfs  0.000 af
Total Runoff Area = 9.142 ac   Runoff Volume = 1.371 af   Average Runoff Depth = 1.80"100.00% Pervious = 9.142 ac     0.00% Impervious = 0.000 ac



Type II 24-hr  50-yr Rainfall=4.38"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 98HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: North-2
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 7.35 cfs @ 11.99 hrs,  Volume= 0.345 af,  Depth> 1.80"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  50-yr Rainfall=4.38"

Area (ac) CN Description
2.300 74 >75% Grass cover, Good, HSG C
2.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
7.1 100 0.0722 0.23 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.3 80 0.0722 4.03 Shallow Concentrated Flow, Cap RunoffGrassed Waterway   Kv= 15.0 fps
7.4 180 Total

Subcatchment 1S: North-2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
50-yr Rainfall=4.38"
Runoff Area=2.300 ac
Runoff Volume=0.345 af
Runoff Depth>1.80"
Flow Length=180'
Slope=0.0722 '/'
Tc=7.4 min
CN=74

7.35 cfs
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Summary for Subcatchment 2S: South 1
Runoff = 5.01 cfs @ 11.97 hrs,  Volume= 0.221 af,  Depth> 1.80"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  50-yr Rainfall=4.38"

Area (ac) CN Description
1.470 74 >75% Grass cover, Good, HSG C
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 2S: South 1
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Type II 24-hr
50-yr Rainfall=4.38"
Runoff Area=1.470 ac
Runoff Volume=0.221 af
Runoff Depth>1.80"
Flow Length=90'
Slope=0.1000 '/'
Tc=5.7 min
CN=74

5.01 cfs
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Summary for Subcatchment 8S: South 2
Runoff = 8.36 cfs @ 12.02 hrs,  Volume= 0.423 af,  Depth> 1.80"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  50-yr Rainfall=4.38"

Area (ac) CN Description
2.820 74 >75% Grass cover, Good, HSG C
2.820 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
8.8 100 0.0423 0.19 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.6 110 0.0423 3.09 Shallow Concentrated Flow, Cap Runoff to PondGrassed Waterway   Kv= 15.0 fps
9.4 210 Total

Subcatchment 8S: South 2
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Type II 24-hr
50-yr Rainfall=4.38"
Runoff Area=2.820 ac
Runoff Volume=0.423 af
Runoff Depth>1.80"
Flow Length=210'
Slope=0.0423 '/'
Tc=9.4 min
CN=74

8.36 cfs
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Summary for Subcatchment 9S: North 3
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 2.99 cfs @ 12.04 hrs,  Volume= 0.165 af,  Depth> 1.80"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  50-yr Rainfall=4.38"

Area (ac) CN Description
1.102 74 >75% Grass cover, Good, HSG C
1.102 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 175 0.0628 0.25 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 9S: North 3
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Type II 24-hr
50-yr Rainfall=4.38"
Runoff Area=1.102 ac
Runoff Volume=0.165 af
Runoff Depth>1.80"
Flow Length=175'
Slope=0.0628 '/'
Tc=11.8 min
CN=74

2.99 cfs
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Summary for Subcatchment 12S: North 1
Runoff = 4.80 cfs @ 11.98 hrs,  Volume= 0.218 af,  Depth> 1.80"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  50-yr Rainfall=4.38"

Area (ac) CN Description
1.450 74 >75% Grass cover, Good, HSG C
1.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.8 470 0.0085 9.37 681.80 Trap/Vee/Rect Channel Flow, Bot.W=5.00'  D=4.00'  Z= 3.3 '/'  Top.W=31.40'n= 0.025  
6.5 560 Total

Subcatchment 12S: North 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
50-yr Rainfall=4.38"
Runoff Area=1.450 ac
Runoff Volume=0.218 af
Runoff Depth>1.80"
Flow Length=560'
Tc=6.5 min
CN=74

4.80 cfs
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Summary for Reach 4R: North Swale
Inflow Area = 3.750 ac, 0.00% Impervious,  Inflow Depth > 1.80"    for  50-yr eventInflow = 12.12 cfs @ 11.99 hrs,  Volume= 0.563 afOutflow = 11.11 cfs @ 12.02 hrs,  Volume= 0.560 af,  Atten= 8%,  Lag= 1.9 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.34 fps,  Min. Travel Time= 3.5 minAvg. Velocity = 0.72 fps,  Avg. Travel Time= 11.3 min
Peak Storage= 2,329 cf @ 12.02 hrsAverage Depth at Peak Storage= 0.41'Bank-Full Depth= 5.00'  Flow Area= 150.0 sf,  Capacity= 1,427.81 cfs
10.00'  x  5.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 4.0 '/'   Top Width= 50.00'Length= 490.0'   Slope= 0.0061 '/'Inlet Invert= 533.00',  Outlet Invert= 530.00'

‡
Reach 4R: North Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=3.750 ac
Avg. Flow Depth=0.41'
Max Vel=2.34 fps
n=0.025
L=490.0'
S=0.0061 '/'
Capacity=1,427.81 cfs

12.12 cfs

11.11 cfs
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Stage-Area-Storage for Reach 4R: North Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

533.00 0.0 0533.05 0.5 250533.10 1.0 510533.15 1.6 779533.20 2.2 1,058533.25 2.8 1,348533.30 3.4 1,646533.35 4.0 1,955533.40 4.6 2,274533.45 5.3 2,602533.50 6.0 2,940533.55 6.7 3,288533.60 7.4 3,646533.65 8.2 4,013533.70 9.0 4,390533.75 9.8 4,778533.80 10.6 5,174533.85 11.4 5,581533.90 12.2 5,998533.95 13.1 6,424534.00 14.0 6,860534.05 14.9 7,306534.10 15.8 7,762534.15 16.8 8,227534.20 17.8 8,702534.25 18.8 9,188534.30 19.8 9,682534.35 20.8 10,187534.40 21.8 10,702534.45 22.9 11,226534.50 24.0 11,760534.55 25.1 12,304534.60 26.2 12,858534.65 27.4 13,421534.70 28.6 13,994534.75 29.8 14,578534.80 31.0 15,170534.85 32.2 15,773534.90 33.4 16,386534.95 34.7 17,008535.00 36.0 17,640535.05 37.3 18,282535.10 38.6 18,934535.15 40.0 19,595535.20 41.4 20,266535.25 42.8 20,948535.30 44.2 21,638535.35 45.6 22,339535.40 47.0 23,050535.45 48.5 23,770535.50 50.0 24,500535.55 51.5 25,240

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.60 53.0 25,990535.65 54.6 26,749535.70 56.2 27,518535.75 57.8 28,298535.80 59.4 29,086535.85 61.0 29,885535.90 62.6 30,694535.95 64.3 31,512536.00 66.0 32,340536.05 67.7 33,178536.10 69.4 34,026536.15 71.2 34,883536.20 73.0 35,750536.25 74.8 36,628536.30 76.6 37,514536.35 78.4 38,411536.40 80.2 39,318536.45 82.1 40,234536.50 84.0 41,160536.55 85.9 42,096536.60 87.8 43,042536.65 89.8 43,997536.70 91.8 44,962536.75 93.8 45,938536.80 95.8 46,922536.85 97.8 47,917536.90 99.8 48,922536.95 101.9 49,936537.00 104.0 50,960537.05 106.1 51,994537.10 108.2 53,038537.15 110.4 54,091537.20 112.6 55,154537.25 114.8 56,228537.30 117.0 57,310537.35 119.2 58,403537.40 121.4 59,506537.45 123.7 60,618537.50 126.0 61,740537.55 128.3 62,872537.60 130.6 64,014537.65 133.0 65,165537.70 135.4 66,326537.75 137.8 67,498537.80 140.2 68,678537.85 142.6 69,869537.90 145.0 71,070537.95 147.5 72,280538.00 150.0 73,500
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Summary for Reach 5R: East Swale
[80] Warning: Exceeded Pond 3P by 2.00' @ 9.91 hrs (0.06 cfs 0.527 af) 
Inflow Area = 5.392 ac, 0.00% Impervious,  Inflow Depth > 0.37"    for  50-yr eventInflow = 2.99 cfs @ 12.04 hrs,  Volume= 0.165 afOutflow = 2.91 cfs @ 12.06 hrs,  Volume= 0.165 af,  Atten= 2%,  Lag= 1.3 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.14 fps,  Min. Travel Time= 1.9 minAvg. Velocity = 0.70 fps,  Avg. Travel Time= 6.0 min
Peak Storage= 340 cf @ 12.06 hrsAverage Depth at Peak Storage= 0.20'Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 401.71 cfs
5.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 5.0  15.0 '/'   Top Width= 45.00'Length= 250.0'   Slope= 0.0160 '/'Inlet Invert= 534.00',  Outlet Invert= 530.00'

‡
Reach 5R: East Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=5.392 ac
Avg. Flow Depth=0.20'
Max Vel=2.14 fps
n=0.025
L=250.0'
S=0.0160 '/'
Capacity=401.71 cfs

2.99 cfs
2.91 cfs
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Stage-Area-Storage for Reach 5R: East Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

534.00 0.0 0534.02 0.1 26534.04 0.2 54534.06 0.3 84534.08 0.5 116534.10 0.6 150534.12 0.7 186534.14 0.9 224534.16 1.1 264534.18 1.2 306534.20 1.4 350534.22 1.6 396534.24 1.8 444534.26 2.0 494534.28 2.2 546534.30 2.4 600534.32 2.6 656534.34 2.9 714534.36 3.1 774534.38 3.3 836534.40 3.6 900534.42 3.9 966534.44 4.1 1,034534.46 4.4 1,104534.48 4.7 1,176534.50 5.0 1,250534.52 5.3 1,326534.54 5.6 1,404534.56 5.9 1,484534.58 6.3 1,566534.60 6.6 1,650534.62 6.9 1,736534.64 7.3 1,824534.66 7.7 1,914534.68 8.0 2,006534.70 8.4 2,100534.72 8.8 2,196534.74 9.2 2,294534.76 9.6 2,394534.78 10.0 2,496534.80 10.4 2,600534.82 10.8 2,706534.84 11.3 2,814534.86 11.7 2,924534.88 12.1 3,036534.90 12.6 3,150534.92 13.1 3,266534.94 13.5 3,384534.96 14.0 3,504534.98 14.5 3,626535.00 15.0 3,750535.02 15.5 3,876

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.04 16.0 4,004535.06 16.5 4,134535.08 17.1 4,266535.10 17.6 4,400535.12 18.1 4,536535.14 18.7 4,674535.16 19.3 4,814535.18 19.8 4,956535.20 20.4 5,100535.22 21.0 5,246535.24 21.6 5,394535.26 22.2 5,544535.28 22.8 5,696535.30 23.4 5,850535.32 24.0 6,006535.34 24.7 6,164535.36 25.3 6,324535.38 25.9 6,486535.40 26.6 6,650535.42 27.3 6,816535.44 27.9 6,984535.46 28.6 7,154535.48 29.3 7,326535.50 30.0 7,500535.52 30.7 7,676535.54 31.4 7,854535.56 32.1 8,034535.58 32.9 8,216535.60 33.6 8,400535.62 34.3 8,586535.64 35.1 8,774535.66 35.9 8,964535.68 36.6 9,156535.70 37.4 9,350535.72 38.2 9,546535.74 39.0 9,744535.76 39.8 9,944535.78 40.6 10,146535.80 41.4 10,350535.82 42.2 10,556535.84 43.1 10,764535.86 43.9 10,974535.88 44.7 11,186535.90 45.6 11,400535.92 46.5 11,616535.94 47.3 11,834535.96 48.2 12,054535.98 49.1 12,276536.00 50.0 12,500
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Summary for Reach 6R: Culvert Outlet
The outlet invert is assumed for a 1% pipe slope. Need verification.
[52] Hint: Inlet/Outlet conditions not evaluated
Inflow Area = 9.142 ac, 0.00% Impervious,  Inflow Depth > 0.95"    for  50-yr eventInflow = 13.81 cfs @ 12.03 hrs,  Volume= 0.724 afOutflow = 13.79 cfs @ 12.03 hrs,  Volume= 0.724 af,  Atten= 0%,  Lag= 0.3 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 4.54 fps,  Min. Travel Time= 0.4 minAvg. Velocity = 1.57 fps,  Avg. Travel Time= 1.3 min
Peak Storage= 365 cf @ 12.03 hrsAverage Depth at Peak Storage= 1.16'Bank-Full Depth= 4.00'  Flow Area= 12.6 sf,  Capacity= 74.69 cfs
48.0"  Round Pipen= 0.025  Corrugated metalLength= 120.0'   Slope= 0.0100 '/'Inlet Invert= 528.21',  Outlet Invert= 527.01'
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Reach 6R: Culvert Outlet

InflowOutflow

Hydrograph
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Inflow Area=9.142 ac
Avg. Flow Depth=1.16'
Max Vel=4.54 fps
48.0"
Round Pipe
n=0.025
L=120.0'
S=0.0100 '/'
Capacity=74.69 cfs

13.81 cfs
13.79 cfs
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Stage-Area-Storage for Reach 6R: Culvert Outlet
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

528.21 0.0 0528.26 0.0 4528.31 0.1 10528.36 0.2 18528.41 0.2 28528.46 0.3 39528.51 0.4 51528.56 0.5 65528.61 0.7 78528.66 0.8 93528.71 0.9 109528.76 1.0 125528.81 1.2 142528.86 1.3 159528.91 1.5 177528.96 1.6 196529.01 1.8 215529.06 2.0 234529.11 2.1 254529.16 2.3 274529.21 2.5 295529.26 2.6 316529.31 2.8 337529.36 3.0 359529.41 3.2 380529.46 3.4 403529.51 3.5 425529.56 3.7 448529.61 3.9 470529.66 4.1 493529.71 4.3 517529.76 4.5 540529.81 4.7 563529.86 4.9 587529.91 5.1 611529.96 5.3 634530.01 5.5 658530.06 5.7 682530.11 5.9 706530.16 6.1 730530.21 6.3 754530.26 6.5 778530.31 6.7 802530.36 6.9 826530.41 7.1 850530.46 7.3 874530.51 7.5 897530.56 7.7 921530.61 7.9 945530.66 8.1 968530.71 8.3 991530.76 8.5 1,015

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
530.81 8.6 1,038530.86 8.8 1,060530.91 9.0 1,083530.96 9.2 1,105531.01 9.4 1,127531.06 9.6 1,149531.11 9.8 1,171531.16 9.9 1,192531.21 10.1 1,213531.26 10.3 1,234531.31 10.4 1,254531.36 10.6 1,274531.41 10.8 1,293531.46 10.9 1,312531.51 11.1 1,331531.56 11.2 1,349531.61 11.4 1,366531.66 11.5 1,383531.71 11.7 1,399531.76 11.8 1,415531.81 11.9 1,429531.86 12.0 1,443531.91 12.1 1,457531.96 12.2 1,469532.01 12.3 1,480532.06 12.4 1,489532.11 12.5 1,498532.16 12.5 1,504532.21 12.6 1,508
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Summary for Reach 7R: South Swale
Inflow Area = 1.470 ac, 0.00% Impervious,  Inflow Depth > 1.80"    for  50-yr eventInflow = 5.01 cfs @ 11.97 hrs,  Volume= 0.221 afOutflow = 4.81 cfs @ 11.99 hrs,  Volume= 0.220 af,  Atten= 4%,  Lag= 1.2 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 1.96 fps,  Min. Travel Time= 2.1 minAvg. Velocity = 0.51 fps,  Avg. Travel Time= 8.2 min
Peak Storage= 613 cf @ 11.99 hrsAverage Depth at Peak Storage= 0.15'Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 147.53 cfs
15.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straightSide Slope Z-value= 10.0 '/'   Top Width= 35.00'Length= 250.0'   Slope= 0.0120 '/'Inlet Invert= 537.00',  Outlet Invert= 534.00'

‡
Reach 7R: South Swale
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Inflow Area=1.470 ac
Avg. Flow Depth=0.15'
Max Vel=1.96 fps
n=0.022
L=250.0'
S=0.0120 '/'
Capacity=147.53 cfs

5.01 cfs

4.81 cfs
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Stage-Area-Storage for Reach 7R: South Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

537.00 0.0 0537.01 0.2 38537.02 0.3 76537.03 0.5 115537.04 0.6 154537.05 0.8 194537.06 0.9 234537.07 1.1 275537.08 1.3 316537.09 1.4 358537.10 1.6 400537.11 1.8 443537.12 1.9 486537.13 2.1 530537.14 2.3 574537.15 2.5 619537.16 2.7 664537.17 2.8 710537.18 3.0 756537.19 3.2 803537.20 3.4 850537.21 3.6 898537.22 3.8 946537.23 4.0 995537.24 4.2 1,044537.25 4.4 1,094537.26 4.6 1,144537.27 4.8 1,195537.28 5.0 1,246537.29 5.2 1,298537.30 5.4 1,350537.31 5.6 1,403537.32 5.8 1,456537.33 6.0 1,510537.34 6.3 1,564537.35 6.5 1,619537.36 6.7 1,674537.37 6.9 1,730537.38 7.1 1,786537.39 7.4 1,843537.40 7.6 1,900537.41 7.8 1,958537.42 8.1 2,016537.43 8.3 2,075537.44 8.5 2,134537.45 8.8 2,194537.46 9.0 2,254537.47 9.3 2,315537.48 9.5 2,376537.49 9.8 2,438537.50 10.0 2,500537.51 10.3 2,563

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
537.52 10.5 2,626537.53 10.8 2,690537.54 11.0 2,754537.55 11.3 2,819537.56 11.5 2,884537.57 11.8 2,950537.58 12.1 3,016537.59 12.3 3,083537.60 12.6 3,150537.61 12.9 3,218537.62 13.1 3,286537.63 13.4 3,355537.64 13.7 3,424537.65 14.0 3,494537.66 14.3 3,564537.67 14.5 3,635537.68 14.8 3,706537.69 15.1 3,778537.70 15.4 3,850537.71 15.7 3,923537.72 16.0 3,996537.73 16.3 4,070537.74 16.6 4,144537.75 16.9 4,219537.76 17.2 4,294537.77 17.5 4,370537.78 17.8 4,446537.79 18.1 4,523537.80 18.4 4,600537.81 18.7 4,678537.82 19.0 4,756537.83 19.3 4,835537.84 19.7 4,914537.85 20.0 4,994537.86 20.3 5,074537.87 20.6 5,155537.88 20.9 5,236537.89 21.3 5,318537.90 21.6 5,400537.91 21.9 5,483537.92 22.3 5,566537.93 22.6 5,650537.94 22.9 5,734537.95 23.3 5,819537.96 23.6 5,904537.97 24.0 5,990537.98 24.3 6,076537.99 24.7 6,163538.00 25.0 6,250
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Summary for Pond 3P: (new Pond)
Inflow Area = 4.290 ac, 0.00% Impervious,  Inflow Depth > 1.80"    for  50-yr eventInflow = 13.06 cfs @ 12.00 hrs,  Volume= 0.642 afOutflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 minPrimary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Peak Elev= 533.63' @ 22.00 hrs   Surf.Area= 0.511 ac   Storage= 0.642 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 532.00' 0.845 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)

532.00 0.296 515.0 0.000 0.000 0.296533.00 0.414 738.0 0.353 0.353 0.807534.00 0.573 973.0 0.491 0.845 1.541
Device Routing     Invert Outlet Devices

#1 Primary 533.99' 20.0' long  x 45.0' breadth Broad-Crested Rectangular Weir   Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=532.00'  TW=534.00'   (Dynamic Tailwater)1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: (new Pond)

InflowPrimary

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=4.290 ac
Peak Elev=533.63'
Storage=0.642 af

13.06 cfs

0.00 cfs
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Stage-Area-Storage for Pond 3P: (new Pond)
Elevation(feet) Surface(acres) Storage(acre-feet)

532.00 0.296 0.000532.02 0.298 0.006532.04 0.300 0.012532.06 0.303 0.018532.08 0.305 0.024532.10 0.307 0.030532.12 0.309 0.036532.14 0.311 0.043532.16 0.314 0.049532.18 0.316 0.055532.20 0.318 0.061532.22 0.320 0.068532.24 0.323 0.074532.26 0.325 0.081532.28 0.327 0.087532.30 0.329 0.094532.32 0.332 0.100532.34 0.334 0.107532.36 0.336 0.114532.38 0.339 0.120532.40 0.341 0.127532.42 0.343 0.134532.44 0.345 0.141532.46 0.348 0.148532.48 0.350 0.155532.50 0.353 0.162532.52 0.355 0.169532.54 0.357 0.176532.56 0.360 0.183532.58 0.362 0.191532.60 0.364 0.198532.62 0.367 0.205532.64 0.369 0.212532.66 0.372 0.220532.68 0.374 0.227532.70 0.377 0.235532.72 0.379 0.242532.74 0.381 0.250532.76 0.384 0.258532.78 0.386 0.265532.80 0.389 0.273532.82 0.391 0.281532.84 0.394 0.289532.86 0.396 0.297532.88 0.399 0.305532.90 0.401 0.313532.92 0.404 0.321532.94 0.406 0.329532.96 0.409 0.337532.98 0.411 0.345533.00 0.414 0.353533.02 0.417 0.362

Elevation(feet) Surface(acres) Storage(acre-feet)
533.04 0.420 0.370533.06 0.423 0.378533.08 0.426 0.387533.10 0.429 0.395533.12 0.432 0.404533.14 0.435 0.413533.16 0.438 0.421533.18 0.441 0.430533.20 0.444 0.439533.22 0.447 0.448533.24 0.450 0.457533.26 0.453 0.466533.28 0.456 0.475533.30 0.459 0.484533.32 0.462 0.493533.34 0.465 0.503533.36 0.468 0.512533.38 0.471 0.521533.40 0.475 0.531533.42 0.478 0.540533.44 0.481 0.550533.46 0.484 0.560533.48 0.487 0.569533.50 0.490 0.579533.52 0.493 0.589533.54 0.497 0.599533.56 0.500 0.609533.58 0.503 0.619533.60 0.506 0.629533.62 0.510 0.639533.64 0.513 0.649533.66 0.516 0.660533.68 0.519 0.670533.70 0.523 0.680533.72 0.526 0.691533.74 0.529 0.701533.76 0.532 0.712533.78 0.536 0.723533.80 0.539 0.734533.82 0.542 0.744533.84 0.546 0.755533.86 0.549 0.766533.88 0.553 0.777533.90 0.556 0.788533.92 0.559 0.799533.94 0.563 0.811533.96 0.566 0.822533.98 0.570 0.833534.00 0.573 0.845
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Time span=0.00-22.00 hrs, dt=0.01 hrs, 2201 points x 2Runoff by SCS TR-20 method, UH=SCS, Weighted-CNReach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method
Runoff Area=2.300 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 1S: North-2   Flow Length=180'   Slope=0.0722 '/'   Tc=7.4 min   CN=74   Runoff=9.61 cfs  0.452 af
Runoff Area=1.470 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 2S: South 1   Flow Length=90'   Slope=0.1000 '/'   Tc=5.7 min   CN=74   Runoff=6.54 cfs  0.289 af
Runoff Area=2.820 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 8S: South 2   Flow Length=210'   Slope=0.0423 '/'   Tc=9.4 min   CN=74   Runoff=10.94 cfs  0.554 af
Runoff Area=1.102 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 9S: North 3   Flow Length=175'   Slope=0.0628 '/'   Tc=11.8 min   CN=74   Runoff=3.92 cfs  0.216 af
Runoff Area=1.450 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 12S: North 1    Flow Length=560'   Tc=6.5 min   CN=74   Runoff=6.27 cfs  0.285 af

Avg. Flow Depth=0.48'   Max Vel=2.57 fps   Inflow=15.84 cfs  0.738 afReach 4R: North Swale n=0.025   L=490.0'   S=0.0061 '/'   Capacity=1,427.81 cfs   Outflow=14.72 cfs  0.734 af
Avg. Flow Depth=0.23'   Max Vel=2.33 fps   Inflow=3.92 cfs  0.216 afReach 5R: East Swale n=0.025   L=250.0'   S=0.0160 '/'   Capacity=401.71 cfs   Outflow=3.84 cfs  0.216 af

Avg. Flow Depth=1.35'   Max Vel=4.91 fps   Inflow=18.28 cfs  0.950 afReach 6R: Culvert Outlet48.0"  Round Pipe   n=0.025   L=120.0'   S=0.0100 '/'   Capacity=74.69 cfs   Outflow=18.25 cfs  0.950 af
Avg. Flow Depth=0.17'   Max Vel=2.16 fps   Inflow=6.54 cfs  0.289 afReach 7R: South Swale n=0.022   L=250.0'   S=0.0120 '/'   Capacity=147.53 cfs   Outflow=6.32 cfs  0.288 af

Peak Elev=534.00'  Storage=0.843 af   Inflow=17.12 cfs  0.843 afPond 3P: (new Pond)    Outflow=0.00 cfs  0.000 af
Total Runoff Area = 9.142 ac   Runoff Volume = 1.798 af   Average Runoff Depth = 2.36"100.00% Pervious = 9.142 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: North-2
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 9.61 cfs @ 11.99 hrs,  Volume= 0.452 af,  Depth> 2.36"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  100-yr Rainfall=5.12"

Area (ac) CN Description
2.300 74 >75% Grass cover, Good, HSG C
2.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
7.1 100 0.0722 0.23 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.3 80 0.0722 4.03 Shallow Concentrated Flow, Cap RunoffGrassed Waterway   Kv= 15.0 fps
7.4 180 Total

Subcatchment 1S: North-2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
100-yr Rainfall=5.12"
Runoff Area=2.300 ac
Runoff Volume=0.452 af
Runoff Depth>2.36"
Flow Length=180'
Slope=0.0722 '/'
Tc=7.4 min
CN=74

9.61 cfs
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Summary for Subcatchment 2S: South 1
Runoff = 6.54 cfs @ 11.97 hrs,  Volume= 0.289 af,  Depth> 2.36"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  100-yr Rainfall=5.12"

Area (ac) CN Description
1.470 74 >75% Grass cover, Good, HSG C
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 2S: South 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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w  
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Type II 24-hr
100-yr Rainfall=5.12"
Runoff Area=1.470 ac
Runoff Volume=0.289 af
Runoff Depth>2.36"
Flow Length=90'
Slope=0.1000 '/'
Tc=5.7 min
CN=74

6.54 cfs
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Summary for Subcatchment 8S: South 2
Runoff = 10.94 cfs @ 12.01 hrs,  Volume= 0.554 af,  Depth> 2.36"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  100-yr Rainfall=5.12"

Area (ac) CN Description
2.820 74 >75% Grass cover, Good, HSG C
2.820 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
8.8 100 0.0423 0.19 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.6 110 0.0423 3.09 Shallow Concentrated Flow, Cap Runoff to PondGrassed Waterway   Kv= 15.0 fps
9.4 210 Total

Subcatchment 8S: South 2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
100-yr Rainfall=5.12"
Runoff Area=2.820 ac
Runoff Volume=0.554 af
Runoff Depth>2.36"
Flow Length=210'
Slope=0.0423 '/'
Tc=9.4 min
CN=74

10.94 cfs
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Summary for Subcatchment 9S: North 3
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 3.92 cfs @ 12.04 hrs,  Volume= 0.216 af,  Depth> 2.36"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  100-yr Rainfall=5.12"

Area (ac) CN Description
1.102 74 >75% Grass cover, Good, HSG C
1.102 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 175 0.0628 0.25 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 9S: North 3

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
100-yr Rainfall=5.12"
Runoff Area=1.102 ac
Runoff Volume=0.216 af
Runoff Depth>2.36"
Flow Length=175'
Slope=0.0628 '/'
Tc=11.8 min
CN=74

3.92 cfs
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Summary for Subcatchment 12S: North 1
Runoff = 6.27 cfs @ 11.98 hrs,  Volume= 0.285 af,  Depth> 2.36"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  100-yr Rainfall=5.12"

Area (ac) CN Description
1.450 74 >75% Grass cover, Good, HSG C
1.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.8 470 0.0085 9.37 681.80 Trap/Vee/Rect Channel Flow, Bot.W=5.00'  D=4.00'  Z= 3.3 '/'  Top.W=31.40'n= 0.025  
6.5 560 Total

Subcatchment 12S: North 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
100-yr Rainfall=5.12"
Runoff Area=1.450 ac
Runoff Volume=0.285 af
Runoff Depth>2.36"
Flow Length=560'
Tc=6.5 min
CN=74

6.27 cfs
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Summary for Reach 4R: North Swale
Inflow Area = 3.750 ac, 0.00% Impervious,  Inflow Depth > 2.36"    for  100-yr eventInflow = 15.84 cfs @ 11.99 hrs,  Volume= 0.738 afOutflow = 14.72 cfs @ 12.02 hrs,  Volume= 0.734 af,  Atten= 7%,  Lag= 1.8 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.57 fps,  Min. Travel Time= 3.2 minAvg. Velocity = 0.75 fps,  Avg. Travel Time= 10.8 min
Peak Storage= 2,806 cf @ 12.02 hrsAverage Depth at Peak Storage= 0.48'Bank-Full Depth= 5.00'  Flow Area= 150.0 sf,  Capacity= 1,427.81 cfs
10.00'  x  5.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 4.0 '/'   Top Width= 50.00'Length= 490.0'   Slope= 0.0061 '/'Inlet Invert= 533.00',  Outlet Invert= 530.00'

‡
Reach 4R: North Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=3.750 ac
Avg. Flow Depth=0.48'
Max Vel=2.57 fps
n=0.025
L=490.0'
S=0.0061 '/'
Capacity=1,427.81 cfs

15.84 cfs

14.72 cfs
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Stage-Area-Storage for Reach 4R: North Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

533.00 0.0 0533.05 0.5 250533.10 1.0 510533.15 1.6 779533.20 2.2 1,058533.25 2.8 1,348533.30 3.4 1,646533.35 4.0 1,955533.40 4.6 2,274533.45 5.3 2,602533.50 6.0 2,940533.55 6.7 3,288533.60 7.4 3,646533.65 8.2 4,013533.70 9.0 4,390533.75 9.8 4,778533.80 10.6 5,174533.85 11.4 5,581533.90 12.2 5,998533.95 13.1 6,424534.00 14.0 6,860534.05 14.9 7,306534.10 15.8 7,762534.15 16.8 8,227534.20 17.8 8,702534.25 18.8 9,188534.30 19.8 9,682534.35 20.8 10,187534.40 21.8 10,702534.45 22.9 11,226534.50 24.0 11,760534.55 25.1 12,304534.60 26.2 12,858534.65 27.4 13,421534.70 28.6 13,994534.75 29.8 14,578534.80 31.0 15,170534.85 32.2 15,773534.90 33.4 16,386534.95 34.7 17,008535.00 36.0 17,640535.05 37.3 18,282535.10 38.6 18,934535.15 40.0 19,595535.20 41.4 20,266535.25 42.8 20,948535.30 44.2 21,638535.35 45.6 22,339535.40 47.0 23,050535.45 48.5 23,770535.50 50.0 24,500535.55 51.5 25,240

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.60 53.0 25,990535.65 54.6 26,749535.70 56.2 27,518535.75 57.8 28,298535.80 59.4 29,086535.85 61.0 29,885535.90 62.6 30,694535.95 64.3 31,512536.00 66.0 32,340536.05 67.7 33,178536.10 69.4 34,026536.15 71.2 34,883536.20 73.0 35,750536.25 74.8 36,628536.30 76.6 37,514536.35 78.4 38,411536.40 80.2 39,318536.45 82.1 40,234536.50 84.0 41,160536.55 85.9 42,096536.60 87.8 43,042536.65 89.8 43,997536.70 91.8 44,962536.75 93.8 45,938536.80 95.8 46,922536.85 97.8 47,917536.90 99.8 48,922536.95 101.9 49,936537.00 104.0 50,960537.05 106.1 51,994537.10 108.2 53,038537.15 110.4 54,091537.20 112.6 55,154537.25 114.8 56,228537.30 117.0 57,310537.35 119.2 58,403537.40 121.4 59,506537.45 123.7 60,618537.50 126.0 61,740537.55 128.3 62,872537.60 130.6 64,014537.65 133.0 65,165537.70 135.4 66,326537.75 137.8 67,498537.80 140.2 68,678537.85 142.6 69,869537.90 145.0 71,070537.95 147.5 72,280538.00 150.0 73,500
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Summary for Reach 5R: East Swale
[80] Warning: Exceeded Pond 3P by 2.00' @ 9.16 hrs (0.06 cfs 0.633 af) 
Inflow Area = 5.392 ac, 0.00% Impervious,  Inflow Depth > 0.48"    for  100-yr eventInflow = 3.92 cfs @ 12.04 hrs,  Volume= 0.216 afOutflow = 3.84 cfs @ 12.06 hrs,  Volume= 0.216 af,  Atten= 2%,  Lag= 1.2 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.33 fps,  Min. Travel Time= 1.8 minAvg. Velocity = 0.74 fps,  Avg. Travel Time= 5.6 min
Peak Storage= 412 cf @ 12.06 hrsAverage Depth at Peak Storage= 0.23'Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 401.71 cfs
5.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 5.0  15.0 '/'   Top Width= 45.00'Length= 250.0'   Slope= 0.0160 '/'Inlet Invert= 534.00',  Outlet Invert= 530.00'

‡
Reach 5R: East Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=5.392 ac
Avg. Flow Depth=0.23'
Max Vel=2.33 fps
n=0.025
L=250.0'
S=0.0160 '/'
Capacity=401.71 cfs

3.92 cfs
3.84 cfs
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Stage-Area-Storage for Reach 5R: East Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

534.00 0.0 0534.02 0.1 26534.04 0.2 54534.06 0.3 84534.08 0.5 116534.10 0.6 150534.12 0.7 186534.14 0.9 224534.16 1.1 264534.18 1.2 306534.20 1.4 350534.22 1.6 396534.24 1.8 444534.26 2.0 494534.28 2.2 546534.30 2.4 600534.32 2.6 656534.34 2.9 714534.36 3.1 774534.38 3.3 836534.40 3.6 900534.42 3.9 966534.44 4.1 1,034534.46 4.4 1,104534.48 4.7 1,176534.50 5.0 1,250534.52 5.3 1,326534.54 5.6 1,404534.56 5.9 1,484534.58 6.3 1,566534.60 6.6 1,650534.62 6.9 1,736534.64 7.3 1,824534.66 7.7 1,914534.68 8.0 2,006534.70 8.4 2,100534.72 8.8 2,196534.74 9.2 2,294534.76 9.6 2,394534.78 10.0 2,496534.80 10.4 2,600534.82 10.8 2,706534.84 11.3 2,814534.86 11.7 2,924534.88 12.1 3,036534.90 12.6 3,150534.92 13.1 3,266534.94 13.5 3,384534.96 14.0 3,504534.98 14.5 3,626535.00 15.0 3,750535.02 15.5 3,876

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.04 16.0 4,004535.06 16.5 4,134535.08 17.1 4,266535.10 17.6 4,400535.12 18.1 4,536535.14 18.7 4,674535.16 19.3 4,814535.18 19.8 4,956535.20 20.4 5,100535.22 21.0 5,246535.24 21.6 5,394535.26 22.2 5,544535.28 22.8 5,696535.30 23.4 5,850535.32 24.0 6,006535.34 24.7 6,164535.36 25.3 6,324535.38 25.9 6,486535.40 26.6 6,650535.42 27.3 6,816535.44 27.9 6,984535.46 28.6 7,154535.48 29.3 7,326535.50 30.0 7,500535.52 30.7 7,676535.54 31.4 7,854535.56 32.1 8,034535.58 32.9 8,216535.60 33.6 8,400535.62 34.3 8,586535.64 35.1 8,774535.66 35.9 8,964535.68 36.6 9,156535.70 37.4 9,350535.72 38.2 9,546535.74 39.0 9,744535.76 39.8 9,944535.78 40.6 10,146535.80 41.4 10,350535.82 42.2 10,556535.84 43.1 10,764535.86 43.9 10,974535.88 44.7 11,186535.90 45.6 11,400535.92 46.5 11,616535.94 47.3 11,834535.96 48.2 12,054535.98 49.1 12,276536.00 50.0 12,500



Type II 24-hr  100-yr Rainfall=5.12"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 125HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Summary for Reach 6R: Culvert Outlet
The outlet invert is assumed for a 1% pipe slope. Need verification.
[52] Hint: Inlet/Outlet conditions not evaluated
Inflow Area = 9.142 ac, 0.00% Impervious,  Inflow Depth > 1.25"    for  100-yr eventInflow = 18.28 cfs @ 12.02 hrs,  Volume= 0.950 afOutflow = 18.25 cfs @ 12.03 hrs,  Volume= 0.950 af,  Atten= 0%,  Lag= 0.3 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 4.91 fps,  Min. Travel Time= 0.4 minAvg. Velocity = 1.66 fps,  Avg. Travel Time= 1.2 min
Peak Storage= 446 cf @ 12.03 hrsAverage Depth at Peak Storage= 1.35'Bank-Full Depth= 4.00'  Flow Area= 12.6 sf,  Capacity= 74.69 cfs
48.0"  Round Pipen= 0.025  Corrugated metalLength= 120.0'   Slope= 0.0100 '/'Inlet Invert= 528.21',  Outlet Invert= 527.01'
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Reach 6R: Culvert Outlet

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=9.142 ac
Avg. Flow Depth=1.35'
Max Vel=4.91 fps
48.0"
Round Pipe
n=0.025
L=120.0'
S=0.0100 '/'
Capacity=74.69 cfs

18.28 cfs
18.25 cfs
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Stage-Area-Storage for Reach 6R: Culvert Outlet
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

528.21 0.0 0528.26 0.0 4528.31 0.1 10528.36 0.2 18528.41 0.2 28528.46 0.3 39528.51 0.4 51528.56 0.5 65528.61 0.7 78528.66 0.8 93528.71 0.9 109528.76 1.0 125528.81 1.2 142528.86 1.3 159528.91 1.5 177528.96 1.6 196529.01 1.8 215529.06 2.0 234529.11 2.1 254529.16 2.3 274529.21 2.5 295529.26 2.6 316529.31 2.8 337529.36 3.0 359529.41 3.2 380529.46 3.4 403529.51 3.5 425529.56 3.7 448529.61 3.9 470529.66 4.1 493529.71 4.3 517529.76 4.5 540529.81 4.7 563529.86 4.9 587529.91 5.1 611529.96 5.3 634530.01 5.5 658530.06 5.7 682530.11 5.9 706530.16 6.1 730530.21 6.3 754530.26 6.5 778530.31 6.7 802530.36 6.9 826530.41 7.1 850530.46 7.3 874530.51 7.5 897530.56 7.7 921530.61 7.9 945530.66 8.1 968530.71 8.3 991530.76 8.5 1,015

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
530.81 8.6 1,038530.86 8.8 1,060530.91 9.0 1,083530.96 9.2 1,105531.01 9.4 1,127531.06 9.6 1,149531.11 9.8 1,171531.16 9.9 1,192531.21 10.1 1,213531.26 10.3 1,234531.31 10.4 1,254531.36 10.6 1,274531.41 10.8 1,293531.46 10.9 1,312531.51 11.1 1,331531.56 11.2 1,349531.61 11.4 1,366531.66 11.5 1,383531.71 11.7 1,399531.76 11.8 1,415531.81 11.9 1,429531.86 12.0 1,443531.91 12.1 1,457531.96 12.2 1,469532.01 12.3 1,480532.06 12.4 1,489532.11 12.5 1,498532.16 12.5 1,504532.21 12.6 1,508
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Summary for Reach 7R: South Swale
Inflow Area = 1.470 ac, 0.00% Impervious,  Inflow Depth > 2.36"    for  100-yr eventInflow = 6.54 cfs @ 11.97 hrs,  Volume= 0.289 afOutflow = 6.32 cfs @ 11.99 hrs,  Volume= 0.288 af,  Atten= 3%,  Lag= 1.1 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.16 fps,  Min. Travel Time= 1.9 minAvg. Velocity = 0.55 fps,  Avg. Travel Time= 7.6 min
Peak Storage= 731 cf @ 11.99 hrsAverage Depth at Peak Storage= 0.17'Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 147.53 cfs
15.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straightSide Slope Z-value= 10.0 '/'   Top Width= 35.00'Length= 250.0'   Slope= 0.0120 '/'Inlet Invert= 537.00',  Outlet Invert= 534.00'

‡
Reach 7R: South Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=1.470 ac
Avg. Flow Depth=0.17'
Max Vel=2.16 fps
n=0.022
L=250.0'
S=0.0120 '/'
Capacity=147.53 cfs

6.54 cfs

6.32 cfs
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Stage-Area-Storage for Reach 7R: South Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

537.00 0.0 0537.01 0.2 38537.02 0.3 76537.03 0.5 115537.04 0.6 154537.05 0.8 194537.06 0.9 234537.07 1.1 275537.08 1.3 316537.09 1.4 358537.10 1.6 400537.11 1.8 443537.12 1.9 486537.13 2.1 530537.14 2.3 574537.15 2.5 619537.16 2.7 664537.17 2.8 710537.18 3.0 756537.19 3.2 803537.20 3.4 850537.21 3.6 898537.22 3.8 946537.23 4.0 995537.24 4.2 1,044537.25 4.4 1,094537.26 4.6 1,144537.27 4.8 1,195537.28 5.0 1,246537.29 5.2 1,298537.30 5.4 1,350537.31 5.6 1,403537.32 5.8 1,456537.33 6.0 1,510537.34 6.3 1,564537.35 6.5 1,619537.36 6.7 1,674537.37 6.9 1,730537.38 7.1 1,786537.39 7.4 1,843537.40 7.6 1,900537.41 7.8 1,958537.42 8.1 2,016537.43 8.3 2,075537.44 8.5 2,134537.45 8.8 2,194537.46 9.0 2,254537.47 9.3 2,315537.48 9.5 2,376537.49 9.8 2,438537.50 10.0 2,500537.51 10.3 2,563

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
537.52 10.5 2,626537.53 10.8 2,690537.54 11.0 2,754537.55 11.3 2,819537.56 11.5 2,884537.57 11.8 2,950537.58 12.1 3,016537.59 12.3 3,083537.60 12.6 3,150537.61 12.9 3,218537.62 13.1 3,286537.63 13.4 3,355537.64 13.7 3,424537.65 14.0 3,494537.66 14.3 3,564537.67 14.5 3,635537.68 14.8 3,706537.69 15.1 3,778537.70 15.4 3,850537.71 15.7 3,923537.72 16.0 3,996537.73 16.3 4,070537.74 16.6 4,144537.75 16.9 4,219537.76 17.2 4,294537.77 17.5 4,370537.78 17.8 4,446537.79 18.1 4,523537.80 18.4 4,600537.81 18.7 4,678537.82 19.0 4,756537.83 19.3 4,835537.84 19.7 4,914537.85 20.0 4,994537.86 20.3 5,074537.87 20.6 5,155537.88 20.9 5,236537.89 21.3 5,318537.90 21.6 5,400537.91 21.9 5,483537.92 22.3 5,566537.93 22.6 5,650537.94 22.9 5,734537.95 23.3 5,819537.96 23.6 5,904537.97 24.0 5,990537.98 24.3 6,076537.99 24.7 6,163538.00 25.0 6,250
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Summary for Pond 3P: (new Pond)
Inflow Area = 4.290 ac, 0.00% Impervious,  Inflow Depth > 2.36"    for  100-yr eventInflow = 17.12 cfs @ 12.00 hrs,  Volume= 0.843 afOutflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 minPrimary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Peak Elev= 534.00' @ 22.00 hrs   Surf.Area= 0.572 ac   Storage= 0.843 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 532.00' 0.845 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)

532.00 0.296 515.0 0.000 0.000 0.296533.00 0.414 738.0 0.353 0.353 0.807534.00 0.573 973.0 0.491 0.845 1.541
Device Routing     Invert Outlet Devices

#1 Primary 533.99' 20.0' long  x 45.0' breadth Broad-Crested Rectangular Weir   Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=532.00'  TW=534.00'   (Dynamic Tailwater)1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: (new Pond)

InflowPrimary

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Inflow Area=4.290 ac
Peak Elev=534.00'
Storage=0.843 af

17.12 cfs

0.00 cfs
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Stage-Area-Storage for Pond 3P: (new Pond)
Elevation(feet) Surface(acres) Storage(acre-feet)

532.00 0.296 0.000532.02 0.298 0.006532.04 0.300 0.012532.06 0.303 0.018532.08 0.305 0.024532.10 0.307 0.030532.12 0.309 0.036532.14 0.311 0.043532.16 0.314 0.049532.18 0.316 0.055532.20 0.318 0.061532.22 0.320 0.068532.24 0.323 0.074532.26 0.325 0.081532.28 0.327 0.087532.30 0.329 0.094532.32 0.332 0.100532.34 0.334 0.107532.36 0.336 0.114532.38 0.339 0.120532.40 0.341 0.127532.42 0.343 0.134532.44 0.345 0.141532.46 0.348 0.148532.48 0.350 0.155532.50 0.353 0.162532.52 0.355 0.169532.54 0.357 0.176532.56 0.360 0.183532.58 0.362 0.191532.60 0.364 0.198532.62 0.367 0.205532.64 0.369 0.212532.66 0.372 0.220532.68 0.374 0.227532.70 0.377 0.235532.72 0.379 0.242532.74 0.381 0.250532.76 0.384 0.258532.78 0.386 0.265532.80 0.389 0.273532.82 0.391 0.281532.84 0.394 0.289532.86 0.396 0.297532.88 0.399 0.305532.90 0.401 0.313532.92 0.404 0.321532.94 0.406 0.329532.96 0.409 0.337532.98 0.411 0.345533.00 0.414 0.353533.02 0.417 0.362

Elevation(feet) Surface(acres) Storage(acre-feet)
533.04 0.420 0.370533.06 0.423 0.378533.08 0.426 0.387533.10 0.429 0.395533.12 0.432 0.404533.14 0.435 0.413533.16 0.438 0.421533.18 0.441 0.430533.20 0.444 0.439533.22 0.447 0.448533.24 0.450 0.457533.26 0.453 0.466533.28 0.456 0.475533.30 0.459 0.484533.32 0.462 0.493533.34 0.465 0.503533.36 0.468 0.512533.38 0.471 0.521533.40 0.475 0.531533.42 0.478 0.540533.44 0.481 0.550533.46 0.484 0.560533.48 0.487 0.569533.50 0.490 0.579533.52 0.493 0.589533.54 0.497 0.599533.56 0.500 0.609533.58 0.503 0.619533.60 0.506 0.629533.62 0.510 0.639533.64 0.513 0.649533.66 0.516 0.660533.68 0.519 0.670533.70 0.523 0.680533.72 0.526 0.691533.74 0.529 0.701533.76 0.532 0.712533.78 0.536 0.723533.80 0.539 0.734533.82 0.542 0.744533.84 0.546 0.755533.86 0.549 0.766533.88 0.553 0.777533.90 0.556 0.788533.92 0.559 0.799533.94 0.563 0.811533.96 0.566 0.822533.98 0.570 0.833534.00 0.573 0.845
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Time span=0.00-22.00 hrs, dt=0.01 hrs, 2201 points x 2Runoff by SCS TR-20 method, UH=SCS, Weighted-CNReach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method
Runoff Area=2.300 ac   0.00% Impervious   Runoff Depth>3.05"Subcatchment 1S: North-2   Flow Length=180'   Slope=0.0722 '/'   Tc=7.4 min   CN=74   Runoff=12.32 cfs  0.584 af
Runoff Area=1.470 ac   0.00% Impervious   Runoff Depth>3.05"Subcatchment 2S: South 1   Flow Length=90'   Slope=0.1000 '/'   Tc=5.7 min   CN=74   Runoff=8.38 cfs  0.373 af
Runoff Area=2.820 ac   0.00% Impervious   Runoff Depth>3.04"Subcatchment 8S: South 2   Flow Length=210'   Slope=0.0423 '/'   Tc=9.4 min   CN=74   Runoff=14.05 cfs  0.715 af
Runoff Area=1.102 ac   0.00% Impervious   Runoff Depth>3.04"Subcatchment 9S: North 3   Flow Length=175'   Slope=0.0628 '/'   Tc=11.8 min   CN=74   Runoff=5.04 cfs  0.279 af
Runoff Area=1.450 ac   0.00% Impervious   Runoff Depth>3.05"Subcatchment 12S: North 1    Flow Length=560'   Tc=6.5 min   CN=74   Runoff=8.03 cfs  0.368 af

Avg. Flow Depth=0.56'   Max Vel=2.80 fps   Inflow=20.32 cfs  0.952 afReach 4R: North Swale n=0.025   L=490.0'   S=0.0061 '/'   Capacity=1,427.81 cfs   Outflow=19.07 cfs  0.948 af
Avg. Flow Depth=0.26'   Max Vel=2.51 fps   Inflow=5.04 cfs  0.522 afReach 5R: East Swale n=0.025   L=250.0'   S=0.0160 '/'   Capacity=401.71 cfs   Outflow=4.95 cfs  0.521 af

Avg. Flow Depth=1.55'   Max Vel=5.27 fps   Inflow=23.66 cfs  1.468 afReach 6R: Culvert Outlet48.0"  Round Pipe   n=0.025   L=120.0'   S=0.0100 '/'   Capacity=74.69 cfs   Outflow=23.63 cfs  1.468 af
Avg. Flow Depth=0.20'   Max Vel=2.36 fps   Inflow=8.38 cfs  0.373 afReach 7R: South Swale n=0.022   L=250.0'   S=0.0120 '/'   Capacity=147.53 cfs   Outflow=8.14 cfs  0.372 af

Peak Elev=534.12'  Storage=0.845 af   Inflow=21.99 cfs  1.088 afPond 3P: (new Pond)    Outflow=1.38 cfs  0.243 af
Total Runoff Area = 9.142 ac   Runoff Volume = 2.320 af   Average Runoff Depth = 3.05"100.00% Pervious = 9.142 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: North-2
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 12.32 cfs @ 11.99 hrs,  Volume= 0.584 af,  Depth> 3.05"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  200-yr Rainfall=5.98"

Area (ac) CN Description
2.300 74 >75% Grass cover, Good, HSG C
2.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
7.1 100 0.0722 0.23 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.3 80 0.0722 4.03 Shallow Concentrated Flow, Cap RunoffGrassed Waterway   Kv= 15.0 fps
7.4 180 Total

Subcatchment 1S: North-2

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

13
12
11
10
9
8
7
6
5
4
3
2
1
0

Type II 24-hr
200-yr Rainfall=5.98"
Runoff Area=2.300 ac
Runoff Volume=0.584 af
Runoff Depth>3.05"
Flow Length=180'
Slope=0.0722 '/'
Tc=7.4 min
CN=74

12.32 cfs
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Summary for Subcatchment 2S: South 1
Runoff = 8.38 cfs @ 11.97 hrs,  Volume= 0.373 af,  Depth> 3.05"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  200-yr Rainfall=5.98"

Area (ac) CN Description
1.470 74 >75% Grass cover, Good, HSG C
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 2S: South 1

Runoff
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Time  (hours) 222120191817161514131211109876543210

Flo
w  

(cf
s)

9

8

7

6

5

4

3

2

1

0

Type II 24-hr
200-yr Rainfall=5.98"
Runoff Area=1.470 ac
Runoff Volume=0.373 af
Runoff Depth>3.05"
Flow Length=90'
Slope=0.1000 '/'
Tc=5.7 min
CN=74

8.38 cfs
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Summary for Subcatchment 8S: South 2
Runoff = 14.05 cfs @ 12.01 hrs,  Volume= 0.715 af,  Depth> 3.04"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  200-yr Rainfall=5.98"

Area (ac) CN Description
2.820 74 >75% Grass cover, Good, HSG C
2.820 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
8.8 100 0.0423 0.19 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.6 110 0.0423 3.09 Shallow Concentrated Flow, Cap Runoff to PondGrassed Waterway   Kv= 15.0 fps
9.4 210 Total

Subcatchment 8S: South 2
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Type II 24-hr
200-yr Rainfall=5.98"
Runoff Area=2.820 ac
Runoff Volume=0.715 af
Runoff Depth>3.04"
Flow Length=210'
Slope=0.0423 '/'
Tc=9.4 min
CN=74

14.05 cfs
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Summary for Subcatchment 9S: North 3
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 5.04 cfs @ 12.04 hrs,  Volume= 0.279 af,  Depth> 3.04"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  200-yr Rainfall=5.98"

Area (ac) CN Description
1.102 74 >75% Grass cover, Good, HSG C
1.102 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 175 0.0628 0.25 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 9S: North 3
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Type II 24-hr
200-yr Rainfall=5.98"
Runoff Area=1.102 ac
Runoff Volume=0.279 af
Runoff Depth>3.04"
Flow Length=175'
Slope=0.0628 '/'
Tc=11.8 min
CN=74

5.04 cfs
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Summary for Subcatchment 12S: North 1
Runoff = 8.03 cfs @ 11.98 hrs,  Volume= 0.368 af,  Depth> 3.05"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  200-yr Rainfall=5.98"

Area (ac) CN Description
1.450 74 >75% Grass cover, Good, HSG C
1.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.8 470 0.0085 9.37 681.80 Trap/Vee/Rect Channel Flow, Bot.W=5.00'  D=4.00'  Z= 3.3 '/'  Top.W=31.40'n= 0.025  
6.5 560 Total

Subcatchment 12S: North 1

Runoff

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Type II 24-hr
200-yr Rainfall=5.98"
Runoff Area=1.450 ac
Runoff Volume=0.368 af
Runoff Depth>3.05"
Flow Length=560'
Tc=6.5 min
CN=74

8.03 cfs
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Summary for Reach 4R: North Swale
Inflow Area = 3.750 ac, 0.00% Impervious,  Inflow Depth > 3.05"    for  200-yr eventInflow = 20.32 cfs @ 11.98 hrs,  Volume= 0.952 afOutflow = 19.07 cfs @ 12.01 hrs,  Volume= 0.948 af,  Atten= 6%,  Lag= 1.7 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.80 fps,  Min. Travel Time= 2.9 minAvg. Velocity = 0.79 fps,  Avg. Travel Time= 10.4 min
Peak Storage= 3,337 cf @ 12.01 hrsAverage Depth at Peak Storage= 0.56'Bank-Full Depth= 5.00'  Flow Area= 150.0 sf,  Capacity= 1,427.81 cfs
10.00'  x  5.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 4.0 '/'   Top Width= 50.00'Length= 490.0'   Slope= 0.0061 '/'Inlet Invert= 533.00',  Outlet Invert= 530.00'

‡
Reach 4R: North Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=3.750 ac
Avg. Flow Depth=0.56'
Max Vel=2.80 fps
n=0.025
L=490.0'
S=0.0061 '/'
Capacity=1,427.81 cfs

20.32 cfs

19.07 cfs



Type II 24-hr  200-yr Rainfall=5.98"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 140HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Stage-Area-Storage for Reach 4R: North Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

533.00 0.0 0533.05 0.5 250533.10 1.0 510533.15 1.6 779533.20 2.2 1,058533.25 2.8 1,348533.30 3.4 1,646533.35 4.0 1,955533.40 4.6 2,274533.45 5.3 2,602533.50 6.0 2,940533.55 6.7 3,288533.60 7.4 3,646533.65 8.2 4,013533.70 9.0 4,390533.75 9.8 4,778533.80 10.6 5,174533.85 11.4 5,581533.90 12.2 5,998533.95 13.1 6,424534.00 14.0 6,860534.05 14.9 7,306534.10 15.8 7,762534.15 16.8 8,227534.20 17.8 8,702534.25 18.8 9,188534.30 19.8 9,682534.35 20.8 10,187534.40 21.8 10,702534.45 22.9 11,226534.50 24.0 11,760534.55 25.1 12,304534.60 26.2 12,858534.65 27.4 13,421534.70 28.6 13,994534.75 29.8 14,578534.80 31.0 15,170534.85 32.2 15,773534.90 33.4 16,386534.95 34.7 17,008535.00 36.0 17,640535.05 37.3 18,282535.10 38.6 18,934535.15 40.0 19,595535.20 41.4 20,266535.25 42.8 20,948535.30 44.2 21,638535.35 45.6 22,339535.40 47.0 23,050535.45 48.5 23,770535.50 50.0 24,500535.55 51.5 25,240

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.60 53.0 25,990535.65 54.6 26,749535.70 56.2 27,518535.75 57.8 28,298535.80 59.4 29,086535.85 61.0 29,885535.90 62.6 30,694535.95 64.3 31,512536.00 66.0 32,340536.05 67.7 33,178536.10 69.4 34,026536.15 71.2 34,883536.20 73.0 35,750536.25 74.8 36,628536.30 76.6 37,514536.35 78.4 38,411536.40 80.2 39,318536.45 82.1 40,234536.50 84.0 41,160536.55 85.9 42,096536.60 87.8 43,042536.65 89.8 43,997536.70 91.8 44,962536.75 93.8 45,938536.80 95.8 46,922536.85 97.8 47,917536.90 99.8 48,922536.95 101.9 49,936537.00 104.0 50,960537.05 106.1 51,994537.10 108.2 53,038537.15 110.4 54,091537.20 112.6 55,154537.25 114.8 56,228537.30 117.0 57,310537.35 119.2 58,403537.40 121.4 59,506537.45 123.7 60,618537.50 126.0 61,740537.55 128.3 62,872537.60 130.6 64,014537.65 133.0 65,165537.70 135.4 66,326537.75 137.8 67,498537.80 140.2 68,678537.85 142.6 69,869537.90 145.0 71,070537.95 147.5 72,280538.00 150.0 73,500
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Summary for Reach 5R: East Swale
[80] Warning: Exceeded Pond 3P by 2.00' @ 8.37 hrs (0.06 cfs 0.880 af) 
Inflow Area = 5.392 ac, 0.00% Impervious,  Inflow Depth > 1.16"    for  200-yr eventInflow = 5.04 cfs @ 12.04 hrs,  Volume= 0.522 afOutflow = 4.95 cfs @ 12.06 hrs,  Volume= 0.521 af,  Atten= 2%,  Lag= 1.1 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.51 fps,  Min. Travel Time= 1.7 minAvg. Velocity = 1.05 fps,  Avg. Travel Time= 4.0 min
Peak Storage= 493 cf @ 12.06 hrsAverage Depth at Peak Storage= 0.26'Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 401.71 cfs
5.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 5.0  15.0 '/'   Top Width= 45.00'Length= 250.0'   Slope= 0.0160 '/'Inlet Invert= 534.00',  Outlet Invert= 530.00'

‡
Reach 5R: East Swale

InflowOutflow
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Time  (hours) 222120191817161514131211109876543210
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Inflow Area=5.392 ac
Avg. Flow Depth=0.26'
Max Vel=2.51 fps
n=0.025
L=250.0'
S=0.0160 '/'
Capacity=401.71 cfs

5.04 cfs
4.95 cfs



Type II 24-hr  200-yr Rainfall=5.98"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 142HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Stage-Area-Storage for Reach 5R: East Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

534.00 0.0 0534.02 0.1 26534.04 0.2 54534.06 0.3 84534.08 0.5 116534.10 0.6 150534.12 0.7 186534.14 0.9 224534.16 1.1 264534.18 1.2 306534.20 1.4 350534.22 1.6 396534.24 1.8 444534.26 2.0 494534.28 2.2 546534.30 2.4 600534.32 2.6 656534.34 2.9 714534.36 3.1 774534.38 3.3 836534.40 3.6 900534.42 3.9 966534.44 4.1 1,034534.46 4.4 1,104534.48 4.7 1,176534.50 5.0 1,250534.52 5.3 1,326534.54 5.6 1,404534.56 5.9 1,484534.58 6.3 1,566534.60 6.6 1,650534.62 6.9 1,736534.64 7.3 1,824534.66 7.7 1,914534.68 8.0 2,006534.70 8.4 2,100534.72 8.8 2,196534.74 9.2 2,294534.76 9.6 2,394534.78 10.0 2,496534.80 10.4 2,600534.82 10.8 2,706534.84 11.3 2,814534.86 11.7 2,924534.88 12.1 3,036534.90 12.6 3,150534.92 13.1 3,266534.94 13.5 3,384534.96 14.0 3,504534.98 14.5 3,626535.00 15.0 3,750535.02 15.5 3,876

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.04 16.0 4,004535.06 16.5 4,134535.08 17.1 4,266535.10 17.6 4,400535.12 18.1 4,536535.14 18.7 4,674535.16 19.3 4,814535.18 19.8 4,956535.20 20.4 5,100535.22 21.0 5,246535.24 21.6 5,394535.26 22.2 5,544535.28 22.8 5,696535.30 23.4 5,850535.32 24.0 6,006535.34 24.7 6,164535.36 25.3 6,324535.38 25.9 6,486535.40 26.6 6,650535.42 27.3 6,816535.44 27.9 6,984535.46 28.6 7,154535.48 29.3 7,326535.50 30.0 7,500535.52 30.7 7,676535.54 31.4 7,854535.56 32.1 8,034535.58 32.9 8,216535.60 33.6 8,400535.62 34.3 8,586535.64 35.1 8,774535.66 35.9 8,964535.68 36.6 9,156535.70 37.4 9,350535.72 38.2 9,546535.74 39.0 9,744535.76 39.8 9,944535.78 40.6 10,146535.80 41.4 10,350535.82 42.2 10,556535.84 43.1 10,764535.86 43.9 10,974535.88 44.7 11,186535.90 45.6 11,400535.92 46.5 11,616535.94 47.3 11,834535.96 48.2 12,054535.98 49.1 12,276536.00 50.0 12,500



Type II 24-hr  200-yr Rainfall=5.98"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 143HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Summary for Reach 6R: Culvert Outlet
The outlet invert is assumed for a 1% pipe slope. Need verification.
[52] Hint: Inlet/Outlet conditions not evaluated
Inflow Area = 9.142 ac, 0.00% Impervious,  Inflow Depth > 1.93"    for  200-yr eventInflow = 23.66 cfs @ 12.02 hrs,  Volume= 1.468 afOutflow = 23.63 cfs @ 12.02 hrs,  Volume= 1.468 af,  Atten= 0%,  Lag= 0.3 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 5.27 fps,  Min. Travel Time= 0.4 minAvg. Velocity = 1.92 fps,  Avg. Travel Time= 1.0 min
Peak Storage= 538 cf @ 12.02 hrsAverage Depth at Peak Storage= 1.55'Bank-Full Depth= 4.00'  Flow Area= 12.6 sf,  Capacity= 74.69 cfs
48.0"  Round Pipen= 0.025  Corrugated metalLength= 120.0'   Slope= 0.0100 '/'Inlet Invert= 528.21',  Outlet Invert= 527.01'
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Reach 6R: Culvert Outlet

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=9.142 ac
Avg. Flow Depth=1.55'
Max Vel=5.27 fps
48.0"
Round Pipe
n=0.025
L=120.0'
S=0.0100 '/'
Capacity=74.69 cfs

23.66 cfs
23.63 cfs
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Stage-Area-Storage for Reach 6R: Culvert Outlet
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

528.21 0.0 0528.26 0.0 4528.31 0.1 10528.36 0.2 18528.41 0.2 28528.46 0.3 39528.51 0.4 51528.56 0.5 65528.61 0.7 78528.66 0.8 93528.71 0.9 109528.76 1.0 125528.81 1.2 142528.86 1.3 159528.91 1.5 177528.96 1.6 196529.01 1.8 215529.06 2.0 234529.11 2.1 254529.16 2.3 274529.21 2.5 295529.26 2.6 316529.31 2.8 337529.36 3.0 359529.41 3.2 380529.46 3.4 403529.51 3.5 425529.56 3.7 448529.61 3.9 470529.66 4.1 493529.71 4.3 517529.76 4.5 540529.81 4.7 563529.86 4.9 587529.91 5.1 611529.96 5.3 634530.01 5.5 658530.06 5.7 682530.11 5.9 706530.16 6.1 730530.21 6.3 754530.26 6.5 778530.31 6.7 802530.36 6.9 826530.41 7.1 850530.46 7.3 874530.51 7.5 897530.56 7.7 921530.61 7.9 945530.66 8.1 968530.71 8.3 991530.76 8.5 1,015

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
530.81 8.6 1,038530.86 8.8 1,060530.91 9.0 1,083530.96 9.2 1,105531.01 9.4 1,127531.06 9.6 1,149531.11 9.8 1,171531.16 9.9 1,192531.21 10.1 1,213531.26 10.3 1,234531.31 10.4 1,254531.36 10.6 1,274531.41 10.8 1,293531.46 10.9 1,312531.51 11.1 1,331531.56 11.2 1,349531.61 11.4 1,366531.66 11.5 1,383531.71 11.7 1,399531.76 11.8 1,415531.81 11.9 1,429531.86 12.0 1,443531.91 12.1 1,457531.96 12.2 1,469532.01 12.3 1,480532.06 12.4 1,489532.11 12.5 1,498532.16 12.5 1,504532.21 12.6 1,508
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Summary for Reach 7R: South Swale
Inflow Area = 1.470 ac, 0.00% Impervious,  Inflow Depth > 3.05"    for  200-yr eventInflow = 8.38 cfs @ 11.97 hrs,  Volume= 0.373 afOutflow = 8.14 cfs @ 11.99 hrs,  Volume= 0.372 af,  Atten= 3%,  Lag= 1.1 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.36 fps,  Min. Travel Time= 1.8 minAvg. Velocity = 0.58 fps,  Avg. Travel Time= 7.2 min
Peak Storage= 861 cf @ 11.99 hrsAverage Depth at Peak Storage= 0.20'Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 147.53 cfs
15.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straightSide Slope Z-value= 10.0 '/'   Top Width= 35.00'Length= 250.0'   Slope= 0.0120 '/'Inlet Invert= 537.00',  Outlet Invert= 534.00'

‡
Reach 7R: South Swale
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Inflow Area=1.470 ac
Avg. Flow Depth=0.20'
Max Vel=2.36 fps
n=0.022
L=250.0'
S=0.0120 '/'
Capacity=147.53 cfs

8.38 cfs
8.14 cfs
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Stage-Area-Storage for Reach 7R: South Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

537.00 0.0 0537.01 0.2 38537.02 0.3 76537.03 0.5 115537.04 0.6 154537.05 0.8 194537.06 0.9 234537.07 1.1 275537.08 1.3 316537.09 1.4 358537.10 1.6 400537.11 1.8 443537.12 1.9 486537.13 2.1 530537.14 2.3 574537.15 2.5 619537.16 2.7 664537.17 2.8 710537.18 3.0 756537.19 3.2 803537.20 3.4 850537.21 3.6 898537.22 3.8 946537.23 4.0 995537.24 4.2 1,044537.25 4.4 1,094537.26 4.6 1,144537.27 4.8 1,195537.28 5.0 1,246537.29 5.2 1,298537.30 5.4 1,350537.31 5.6 1,403537.32 5.8 1,456537.33 6.0 1,510537.34 6.3 1,564537.35 6.5 1,619537.36 6.7 1,674537.37 6.9 1,730537.38 7.1 1,786537.39 7.4 1,843537.40 7.6 1,900537.41 7.8 1,958537.42 8.1 2,016537.43 8.3 2,075537.44 8.5 2,134537.45 8.8 2,194537.46 9.0 2,254537.47 9.3 2,315537.48 9.5 2,376537.49 9.8 2,438537.50 10.0 2,500537.51 10.3 2,563

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
537.52 10.5 2,626537.53 10.8 2,690537.54 11.0 2,754537.55 11.3 2,819537.56 11.5 2,884537.57 11.8 2,950537.58 12.1 3,016537.59 12.3 3,083537.60 12.6 3,150537.61 12.9 3,218537.62 13.1 3,286537.63 13.4 3,355537.64 13.7 3,424537.65 14.0 3,494537.66 14.3 3,564537.67 14.5 3,635537.68 14.8 3,706537.69 15.1 3,778537.70 15.4 3,850537.71 15.7 3,923537.72 16.0 3,996537.73 16.3 4,070537.74 16.6 4,144537.75 16.9 4,219537.76 17.2 4,294537.77 17.5 4,370537.78 17.8 4,446537.79 18.1 4,523537.80 18.4 4,600537.81 18.7 4,678537.82 19.0 4,756537.83 19.3 4,835537.84 19.7 4,914537.85 20.0 4,994537.86 20.3 5,074537.87 20.6 5,155537.88 20.9 5,236537.89 21.3 5,318537.90 21.6 5,400537.91 21.9 5,483537.92 22.3 5,566537.93 22.6 5,650537.94 22.9 5,734537.95 23.3 5,819537.96 23.6 5,904537.97 24.0 5,990537.98 24.3 6,076537.99 24.7 6,163538.00 25.0 6,250
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Summary for Pond 3P: (new Pond)
[93] Warning: Storage range exceeded by 0.12'[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=366)[62] Hint: Exceeded Reach 7R OUTLET depth by 0.09' @ 14.76 hrs
Inflow Area = 4.290 ac, 0.00% Impervious,  Inflow Depth > 3.04"    for  200-yr eventInflow = 21.99 cfs @ 12.00 hrs,  Volume= 1.088 afOutflow = 1.38 cfs @ 14.62 hrs,  Volume= 0.243 af,  Atten= 94%,  Lag= 157.2 minPrimary = 1.38 cfs @ 14.62 hrs,  Volume= 0.243 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Peak Elev= 534.12' @ 14.76 hrs   Surf.Area= 0.573 ac   Storage= 0.845 af
Plug-Flow detention time= 369.6 min calculated for 0.243 af (22% of inflow)Center-of-Mass det. time= 254.6 min ( 1,061.1 - 806.5 )
Volume Invert Avail.Storage Storage Description

#1 532.00' 0.845 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)

532.00 0.296 515.0 0.000 0.000 0.296533.00 0.414 738.0 0.353 0.353 0.807534.00 0.573 973.0 0.491 0.845 1.541
Device Routing     Invert Outlet Devices

#1 Primary 533.99' 20.0' long  x 45.0' breadth Broad-Crested Rectangular Weir   Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
Primary OutFlow  Max=1.38 cfs @ 14.62 hrs  HW=534.09'  TW=534.06'   (Dynamic Tailwater)1=Broad-Crested Rectangular Weir  (Weir Controls 1.38 cfs @ 0.67 fps)
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Pond 3P: (new Pond)

InflowPrimary

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=4.290 ac
Peak Elev=534.12'
Storage=0.845 af

21.99 cfs

1.38 cfs
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Stage-Area-Storage for Pond 3P: (new Pond)
Elevation(feet) Surface(acres) Storage(acre-feet)

532.00 0.296 0.000532.05 0.301 0.015532.10 0.307 0.030532.15 0.312 0.046532.20 0.318 0.061532.25 0.324 0.077532.30 0.329 0.094532.35 0.335 0.110532.40 0.341 0.127532.45 0.347 0.144532.50 0.353 0.162532.55 0.358 0.180532.60 0.364 0.198532.65 0.370 0.216532.70 0.377 0.235532.75 0.383 0.254532.80 0.389 0.273532.85 0.395 0.293532.90 0.401 0.313532.95 0.408 0.333533.00 0.414 0.353533.05 0.421 0.374533.10 0.429 0.395533.15 0.436 0.417533.20 0.444 0.439533.25 0.451 0.461533.30 0.459 0.484533.35 0.467 0.507533.40 0.475 0.531533.45 0.482 0.555533.50 0.490 0.579533.55 0.498 0.604533.60 0.506 0.629533.65 0.514 0.654533.70 0.523 0.680533.75 0.531 0.707533.80 0.539 0.734533.85 0.548 0.761533.90 0.556 0.788533.95 0.564 0.816534.00 0.573 0.845534.05 0.573 0.845534.10 0.573 0.845
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Time span=0.00-22.00 hrs, dt=0.01 hrs, 2201 points x 2Runoff by SCS TR-20 method, UH=SCS, Weighted-CNReach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method
Runoff Area=2.300 ac   0.00% Impervious   Runoff Depth>4.18"Subcatchment 1S: North-2   Flow Length=180'   Slope=0.0722 '/'   Tc=7.4 min   CN=74   Runoff=16.73 cfs  0.802 af
Runoff Area=1.470 ac   0.00% Impervious   Runoff Depth>4.19"Subcatchment 2S: South 1   Flow Length=90'   Slope=0.1000 '/'   Tc=5.7 min   CN=74   Runoff=11.36 cfs  0.513 af
Runoff Area=2.820 ac   0.00% Impervious   Runoff Depth>4.18"Subcatchment 8S: South 2   Flow Length=210'   Slope=0.0423 '/'   Tc=9.4 min   CN=74   Runoff=19.11 cfs  0.982 af
Runoff Area=1.102 ac   0.00% Impervious   Runoff Depth>4.18"Subcatchment 9S: North 3   Flow Length=175'   Slope=0.0628 '/'   Tc=11.8 min   CN=74   Runoff=6.87 cfs  0.384 af
Runoff Area=1.450 ac   0.00% Impervious   Runoff Depth>4.18"Subcatchment 12S: North 1    Flow Length=560'   Tc=6.5 min   CN=74   Runoff=10.90 cfs  0.506 af

Avg. Flow Depth=0.67'   Max Vel=3.10 fps   Inflow=27.58 cfs  1.307 afReach 4R: North Swale n=0.025   L=490.0'   S=0.0061 '/'   Capacity=1,427.81 cfs   Outflow=26.15 cfs  1.302 af
Avg. Flow Depth=0.31'   Max Vel=2.75 fps   Inflow=9.87 cfs  1.033 afReach 5R: East Swale n=0.025   L=250.0'   S=0.0160 '/'   Capacity=401.71 cfs   Outflow=6.77 cfs  1.031 af

Avg. Flow Depth=1.84'   Max Vel=5.73 fps   Inflow=32.43 cfs  2.333 afReach 6R: Culvert Outlet48.0"  Round Pipe   n=0.025   L=120.0'   S=0.0100 '/'   Capacity=74.69 cfs   Outflow=32.39 cfs  2.332 af
Avg. Flow Depth=0.24'   Max Vel=2.63 fps   Inflow=11.36 cfs  0.513 afReach 7R: South Swale n=0.022   L=250.0'   S=0.0120 '/'   Capacity=147.53 cfs   Outflow=11.09 cfs  0.511 af

Peak Elev=534.36'  Storage=0.845 af   Inflow=29.90 cfs  1.494 afPond 3P: (new Pond)    Outflow=7.97 cfs  0.649 af
Total Runoff Area = 9.142 ac   Runoff Volume = 3.186 af   Average Runoff Depth = 4.18"100.00% Pervious = 9.142 ac     0.00% Impervious = 0.000 ac



Type II 24-hr  500-yr Rainfall=7.34"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 152HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: North-2
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 16.73 cfs @ 11.99 hrs,  Volume= 0.802 af,  Depth> 4.18"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  500-yr Rainfall=7.34"

Area (ac) CN Description
2.300 74 >75% Grass cover, Good, HSG C
2.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
7.1 100 0.0722 0.23 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.3 80 0.0722 4.03 Shallow Concentrated Flow, Cap RunoffGrassed Waterway   Kv= 15.0 fps
7.4 180 Total

Subcatchment 1S: North-2
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Type II 24-hr
500-yr Rainfall=7.34"
Runoff Area=2.300 ac
Runoff Volume=0.802 af
Runoff Depth>4.18"
Flow Length=180'
Slope=0.0722 '/'
Tc=7.4 min
CN=74

16.73 cfs
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Summary for Subcatchment 2S: South 1
Runoff = 11.36 cfs @ 11.97 hrs,  Volume= 0.513 af,  Depth> 4.19"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  500-yr Rainfall=7.34"

Area (ac) CN Description
1.470 74 >75% Grass cover, Good, HSG C
1.470 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 2S: South 1

Runoff

Hydrograph
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Type II 24-hr
500-yr Rainfall=7.34"
Runoff Area=1.470 ac
Runoff Volume=0.513 af
Runoff Depth>4.19"
Flow Length=90'
Slope=0.1000 '/'
Tc=5.7 min
CN=74

11.36 cfs
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Summary for Subcatchment 8S: South 2
Runoff = 19.11 cfs @ 12.01 hrs,  Volume= 0.982 af,  Depth> 4.18"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  500-yr Rainfall=7.34"

Area (ac) CN Description
2.820 74 >75% Grass cover, Good, HSG C
2.820 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
8.8 100 0.0423 0.19 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.6 110 0.0423 3.09 Shallow Concentrated Flow, Cap Runoff to PondGrassed Waterway   Kv= 15.0 fps
9.4 210 Total

Subcatchment 8S: South 2

Runoff
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Type II 24-hr
500-yr Rainfall=7.34"
Runoff Area=2.820 ac
Runoff Volume=0.982 af
Runoff Depth>4.18"
Flow Length=210'
Slope=0.0423 '/'
Tc=9.4 min
CN=74

19.11 cfs
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Summary for Subcatchment 9S: North 3
Soil is consolidated Uf-Udortents, refuse substratum which has hydrologic soil classification as C. Assumed post-construction will be well vegetated.
Runoff = 6.87 cfs @ 12.04 hrs,  Volume= 0.384 af,  Depth> 4.18"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  500-yr Rainfall=7.34"

Area (ac) CN Description
1.102 74 >75% Grass cover, Good, HSG C
1.102 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 175 0.0628 0.25 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"

Subcatchment 9S: North 3

Runoff

Hydrograph
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Type II 24-hr
500-yr Rainfall=7.34"
Runoff Area=1.102 ac
Runoff Volume=0.384 af
Runoff Depth>4.18"
Flow Length=175'
Slope=0.0628 '/'
Tc=11.8 min
CN=74

6.87 cfs
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Summary for Subcatchment 12S: North 1
Runoff = 10.90 cfs @ 11.98 hrs,  Volume= 0.506 af,  Depth> 4.18"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-22.00 hrs, dt= 0.01 hrsType II 24-hr  500-yr Rainfall=7.34"

Area (ac) CN Description
1.450 74 >75% Grass cover, Good, HSG C
1.450 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 90 0.1000 0.26 Sheet Flow, Grass: Short   n= 0.150   P2= 2.18"0.8 470 0.0085 9.37 681.80 Trap/Vee/Rect Channel Flow, Bot.W=5.00'  D=4.00'  Z= 3.3 '/'  Top.W=31.40'n= 0.025  
6.5 560 Total

Subcatchment 12S: North 1

Runoff
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Type II 24-hr
500-yr Rainfall=7.34"
Runoff Area=1.450 ac
Runoff Volume=0.506 af
Runoff Depth>4.18"
Flow Length=560'
Tc=6.5 min
CN=74

10.90 cfs
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Summary for Reach 4R: North Swale
Inflow Area = 3.750 ac, 0.00% Impervious,  Inflow Depth > 4.18"    for  500-yr eventInflow = 27.58 cfs @ 11.98 hrs,  Volume= 1.307 afOutflow = 26.15 cfs @ 12.01 hrs,  Volume= 1.302 af,  Atten= 5%,  Lag= 1.6 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 3.10 fps,  Min. Travel Time= 2.6 minAvg. Velocity = 0.84 fps,  Avg. Travel Time= 9.7 min
Peak Storage= 4,131 cf @ 12.01 hrsAverage Depth at Peak Storage= 0.67'Bank-Full Depth= 5.00'  Flow Area= 150.0 sf,  Capacity= 1,427.81 cfs
10.00'  x  5.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 4.0 '/'   Top Width= 50.00'Length= 490.0'   Slope= 0.0061 '/'Inlet Invert= 533.00',  Outlet Invert= 530.00'

‡
Reach 4R: North Swale

InflowOutflow

Hydrograph
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Inflow Area=3.750 ac
Avg. Flow Depth=0.67'
Max Vel=3.10 fps
n=0.025
L=490.0'
S=0.0061 '/'
Capacity=1,427.81 cfs

27.58 cfs

26.15 cfs
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Stage-Area-Storage for Reach 4R: North Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

533.00 0.0 0533.05 0.5 250533.10 1.0 510533.15 1.6 779533.20 2.2 1,058533.25 2.8 1,348533.30 3.4 1,646533.35 4.0 1,955533.40 4.6 2,274533.45 5.3 2,602533.50 6.0 2,940533.55 6.7 3,288533.60 7.4 3,646533.65 8.2 4,013533.70 9.0 4,390533.75 9.8 4,778533.80 10.6 5,174533.85 11.4 5,581533.90 12.2 5,998533.95 13.1 6,424534.00 14.0 6,860534.05 14.9 7,306534.10 15.8 7,762534.15 16.8 8,227534.20 17.8 8,702534.25 18.8 9,188534.30 19.8 9,682534.35 20.8 10,187534.40 21.8 10,702534.45 22.9 11,226534.50 24.0 11,760534.55 25.1 12,304534.60 26.2 12,858534.65 27.4 13,421534.70 28.6 13,994534.75 29.8 14,578534.80 31.0 15,170534.85 32.2 15,773534.90 33.4 16,386534.95 34.7 17,008535.00 36.0 17,640535.05 37.3 18,282535.10 38.6 18,934535.15 40.0 19,595535.20 41.4 20,266535.25 42.8 20,948535.30 44.2 21,638535.35 45.6 22,339535.40 47.0 23,050535.45 48.5 23,770535.50 50.0 24,500535.55 51.5 25,240

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.60 53.0 25,990535.65 54.6 26,749535.70 56.2 27,518535.75 57.8 28,298535.80 59.4 29,086535.85 61.0 29,885535.90 62.6 30,694535.95 64.3 31,512536.00 66.0 32,340536.05 67.7 33,178536.10 69.4 34,026536.15 71.2 34,883536.20 73.0 35,750536.25 74.8 36,628536.30 76.6 37,514536.35 78.4 38,411536.40 80.2 39,318536.45 82.1 40,234536.50 84.0 41,160536.55 85.9 42,096536.60 87.8 43,042536.65 89.8 43,997536.70 91.8 44,962536.75 93.8 45,938536.80 95.8 46,922536.85 97.8 47,917536.90 99.8 48,922536.95 101.9 49,936537.00 104.0 50,960537.05 106.1 51,994537.10 108.2 53,038537.15 110.4 54,091537.20 112.6 55,154537.25 114.8 56,228537.30 117.0 57,310537.35 119.2 58,403537.40 121.4 59,506537.45 123.7 60,618537.50 126.0 61,740537.55 128.3 62,872537.60 130.6 64,014537.65 133.0 65,165537.70 135.4 66,326537.75 137.8 67,498537.80 140.2 68,678537.85 142.6 69,869537.90 145.0 71,070537.95 147.5 72,280538.00 150.0 73,500



Type II 24-hr  500-yr Rainfall=7.34"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 159HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Summary for Reach 5R: East Swale
[80] Warning: Exceeded Pond 3P by 2.00' @ 7.30 hrs (0.06 cfs 1.128 af) 
Inflow Area = 5.392 ac, 0.00% Impervious,  Inflow Depth > 2.30"    for  500-yr eventInflow = 9.87 cfs @ 12.26 hrs,  Volume= 1.033 afOutflow = 6.77 cfs @ 12.05 hrs,  Volume= 1.031 af,  Atten= 31%,  Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.75 fps,  Min. Travel Time= 1.5 minAvg. Velocity = 1.23 fps,  Avg. Travel Time= 3.4 min
Peak Storage= 616 cf @ 12.05 hrsAverage Depth at Peak Storage= 0.31'Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 401.71 cfs
5.00'  x  2.00'  deep channel,  n= 0.025  Earth, clean & straightSide Slope Z-value= 5.0  15.0 '/'   Top Width= 45.00'Length= 250.0'   Slope= 0.0160 '/'Inlet Invert= 534.00',  Outlet Invert= 530.00'

‡
Reach 5R: East Swale
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Inflow Area=5.392 ac
Avg. Flow Depth=0.31'
Max Vel=2.75 fps
n=0.025
L=250.0'
S=0.0160 '/'
Capacity=401.71 cfs

9.87 cfs

6.77 cfs
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Stage-Area-Storage for Reach 5R: East Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

534.00 0.0 0534.02 0.1 26534.04 0.2 54534.06 0.3 84534.08 0.5 116534.10 0.6 150534.12 0.7 186534.14 0.9 224534.16 1.1 264534.18 1.2 306534.20 1.4 350534.22 1.6 396534.24 1.8 444534.26 2.0 494534.28 2.2 546534.30 2.4 600534.32 2.6 656534.34 2.9 714534.36 3.1 774534.38 3.3 836534.40 3.6 900534.42 3.9 966534.44 4.1 1,034534.46 4.4 1,104534.48 4.7 1,176534.50 5.0 1,250534.52 5.3 1,326534.54 5.6 1,404534.56 5.9 1,484534.58 6.3 1,566534.60 6.6 1,650534.62 6.9 1,736534.64 7.3 1,824534.66 7.7 1,914534.68 8.0 2,006534.70 8.4 2,100534.72 8.8 2,196534.74 9.2 2,294534.76 9.6 2,394534.78 10.0 2,496534.80 10.4 2,600534.82 10.8 2,706534.84 11.3 2,814534.86 11.7 2,924534.88 12.1 3,036534.90 12.6 3,150534.92 13.1 3,266534.94 13.5 3,384534.96 14.0 3,504534.98 14.5 3,626535.00 15.0 3,750535.02 15.5 3,876

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
535.04 16.0 4,004535.06 16.5 4,134535.08 17.1 4,266535.10 17.6 4,400535.12 18.1 4,536535.14 18.7 4,674535.16 19.3 4,814535.18 19.8 4,956535.20 20.4 5,100535.22 21.0 5,246535.24 21.6 5,394535.26 22.2 5,544535.28 22.8 5,696535.30 23.4 5,850535.32 24.0 6,006535.34 24.7 6,164535.36 25.3 6,324535.38 25.9 6,486535.40 26.6 6,650535.42 27.3 6,816535.44 27.9 6,984535.46 28.6 7,154535.48 29.3 7,326535.50 30.0 7,500535.52 30.7 7,676535.54 31.4 7,854535.56 32.1 8,034535.58 32.9 8,216535.60 33.6 8,400535.62 34.3 8,586535.64 35.1 8,774535.66 35.9 8,964535.68 36.6 9,156535.70 37.4 9,350535.72 38.2 9,546535.74 39.0 9,744535.76 39.8 9,944535.78 40.6 10,146535.80 41.4 10,350535.82 42.2 10,556535.84 43.1 10,764535.86 43.9 10,974535.88 44.7 11,186535.90 45.6 11,400535.92 46.5 11,616535.94 47.3 11,834535.96 48.2 12,054535.98 49.1 12,276536.00 50.0 12,500
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Summary for Reach 6R: Culvert Outlet
The outlet invert is assumed for a 1% pipe slope. Need verification.
[52] Hint: Inlet/Outlet conditions not evaluated[61] Hint: Exceeded Reach 4R outlet invert by 0.05' @ 12.02 hrs[61] Hint: Exceeded Reach 5R outlet invert by 0.05' @ 12.02 hrs
Inflow Area = 9.142 ac, 0.00% Impervious,  Inflow Depth > 3.06"    for  500-yr eventInflow = 32.43 cfs @ 12.02 hrs,  Volume= 2.333 afOutflow = 32.39 cfs @ 12.02 hrs,  Volume= 2.332 af,  Atten= 0%,  Lag= 0.3 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 5.73 fps,  Min. Travel Time= 0.3 minAvg. Velocity = 2.11 fps,  Avg. Travel Time= 0.9 min
Peak Storage= 678 cf @ 12.02 hrsAverage Depth at Peak Storage= 1.84'Bank-Full Depth= 4.00'  Flow Area= 12.6 sf,  Capacity= 74.69 cfs
48.0"  Round Pipen= 0.025  Corrugated metalLength= 120.0'   Slope= 0.0100 '/'Inlet Invert= 528.21',  Outlet Invert= 527.01'
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Reach 6R: Culvert Outlet
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Inflow Area=9.142 ac
Avg. Flow Depth=1.84'
Max Vel=5.73 fps
48.0"
Round Pipe
n=0.025
L=120.0'
S=0.0100 '/'
Capacity=74.69 cfs

32.43 cfs
32.39 cfs



Type II 24-hr  500-yr Rainfall=7.34"dearcop_combined2
  Printed  9/6/2017Prepared by Ecology and Environment, Inc. Page 163HydroCAD® 10.00-19  s/n 09520  © 2016 HydroCAD Software Solutions LLC

Stage-Area-Storage for Reach 6R: Culvert Outlet
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

528.21 0.0 0528.26 0.0 4528.31 0.1 10528.36 0.2 18528.41 0.2 28528.46 0.3 39528.51 0.4 51528.56 0.5 65528.61 0.7 78528.66 0.8 93528.71 0.9 109528.76 1.0 125528.81 1.2 142528.86 1.3 159528.91 1.5 177528.96 1.6 196529.01 1.8 215529.06 2.0 234529.11 2.1 254529.16 2.3 274529.21 2.5 295529.26 2.6 316529.31 2.8 337529.36 3.0 359529.41 3.2 380529.46 3.4 403529.51 3.5 425529.56 3.7 448529.61 3.9 470529.66 4.1 493529.71 4.3 517529.76 4.5 540529.81 4.7 563529.86 4.9 587529.91 5.1 611529.96 5.3 634530.01 5.5 658530.06 5.7 682530.11 5.9 706530.16 6.1 730530.21 6.3 754530.26 6.5 778530.31 6.7 802530.36 6.9 826530.41 7.1 850530.46 7.3 874530.51 7.5 897530.56 7.7 921530.61 7.9 945530.66 8.1 968530.71 8.3 991530.76 8.5 1,015

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
530.81 8.6 1,038530.86 8.8 1,060530.91 9.0 1,083530.96 9.2 1,105531.01 9.4 1,127531.06 9.6 1,149531.11 9.8 1,171531.16 9.9 1,192531.21 10.1 1,213531.26 10.3 1,234531.31 10.4 1,254531.36 10.6 1,274531.41 10.8 1,293531.46 10.9 1,312531.51 11.1 1,331531.56 11.2 1,349531.61 11.4 1,366531.66 11.5 1,383531.71 11.7 1,399531.76 11.8 1,415531.81 11.9 1,429531.86 12.0 1,443531.91 12.1 1,457531.96 12.2 1,469532.01 12.3 1,480532.06 12.4 1,489532.11 12.5 1,498532.16 12.5 1,504532.21 12.6 1,508
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Summary for Reach 7R: South Swale
Inflow Area = 1.470 ac, 0.00% Impervious,  Inflow Depth > 4.19"    for  500-yr eventInflow = 11.36 cfs @ 11.97 hrs,  Volume= 0.513 afOutflow = 11.09 cfs @ 11.98 hrs,  Volume= 0.511 af,  Atten= 2%,  Lag= 1.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Max. Velocity= 2.63 fps,  Min. Travel Time= 1.6 minAvg. Velocity = 0.63 fps,  Avg. Travel Time= 6.6 min
Peak Storage= 1,053 cf @ 11.98 hrsAverage Depth at Peak Storage= 0.24'Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 147.53 cfs
15.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straightSide Slope Z-value= 10.0 '/'   Top Width= 35.00'Length= 250.0'   Slope= 0.0120 '/'Inlet Invert= 537.00',  Outlet Invert= 534.00'

‡
Reach 7R: South Swale

InflowOutflow

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=1.470 ac
Avg. Flow Depth=0.24'
Max Vel=2.63 fps
n=0.022
L=250.0'
S=0.0120 '/'
Capacity=147.53 cfs

11.36 cfs
11.09 cfs
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Stage-Area-Storage for Reach 7R: South Swale
Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)

537.00 0.0 0537.01 0.2 38537.02 0.3 76537.03 0.5 115537.04 0.6 154537.05 0.8 194537.06 0.9 234537.07 1.1 275537.08 1.3 316537.09 1.4 358537.10 1.6 400537.11 1.8 443537.12 1.9 486537.13 2.1 530537.14 2.3 574537.15 2.5 619537.16 2.7 664537.17 2.8 710537.18 3.0 756537.19 3.2 803537.20 3.4 850537.21 3.6 898537.22 3.8 946537.23 4.0 995537.24 4.2 1,044537.25 4.4 1,094537.26 4.6 1,144537.27 4.8 1,195537.28 5.0 1,246537.29 5.2 1,298537.30 5.4 1,350537.31 5.6 1,403537.32 5.8 1,456537.33 6.0 1,510537.34 6.3 1,564537.35 6.5 1,619537.36 6.7 1,674537.37 6.9 1,730537.38 7.1 1,786537.39 7.4 1,843537.40 7.6 1,900537.41 7.8 1,958537.42 8.1 2,016537.43 8.3 2,075537.44 8.5 2,134537.45 8.8 2,194537.46 9.0 2,254537.47 9.3 2,315537.48 9.5 2,376537.49 9.8 2,438537.50 10.0 2,500537.51 10.3 2,563

Elevation(feet) End-Area(sq-ft) Storage(cubic-feet)
537.52 10.5 2,626537.53 10.8 2,690537.54 11.0 2,754537.55 11.3 2,819537.56 11.5 2,884537.57 11.8 2,950537.58 12.1 3,016537.59 12.3 3,083537.60 12.6 3,150537.61 12.9 3,218537.62 13.1 3,286537.63 13.4 3,355537.64 13.7 3,424537.65 14.0 3,494537.66 14.3 3,564537.67 14.5 3,635537.68 14.8 3,706537.69 15.1 3,778537.70 15.4 3,850537.71 15.7 3,923537.72 16.0 3,996537.73 16.3 4,070537.74 16.6 4,144537.75 16.9 4,219537.76 17.2 4,294537.77 17.5 4,370537.78 17.8 4,446537.79 18.1 4,523537.80 18.4 4,600537.81 18.7 4,678537.82 19.0 4,756537.83 19.3 4,835537.84 19.7 4,914537.85 20.0 4,994537.86 20.3 5,074537.87 20.6 5,155537.88 20.9 5,236537.89 21.3 5,318537.90 21.6 5,400537.91 21.9 5,483537.92 22.3 5,566537.93 22.6 5,650537.94 22.9 5,734537.95 23.3 5,819537.96 23.6 5,904537.97 24.0 5,990537.98 24.3 6,076537.99 24.7 6,163538.00 25.0 6,250
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Summary for Pond 3P: (new Pond)
[93] Warning: Storage range exceeded by 0.36'[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=484)[62] Hint: Exceeded Reach 7R OUTLET depth by 0.29' @ 12.30 hrs
Inflow Area = 4.290 ac, 0.00% Impervious,  Inflow Depth > 4.18"    for  500-yr eventInflow = 29.90 cfs @ 12.00 hrs,  Volume= 1.494 afOutflow = 7.97 cfs @ 12.26 hrs,  Volume= 0.649 af,  Atten= 73%,  Lag= 15.7 minPrimary = 7.97 cfs @ 12.26 hrs,  Volume= 0.649 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-22.00 hrs, dt= 0.01 hrs / 2Peak Elev= 534.36' @ 12.30 hrs   Surf.Area= 0.573 ac   Storage= 0.845 af
Plug-Flow detention time= 220.6 min calculated for 0.649 af (43% of inflow)Center-of-Mass det. time= 121.1 min ( 919.6 - 798.5 )
Volume Invert Avail.Storage Storage Description

#1 532.00' 0.845 af Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area(feet) (acres) (feet) (acre-feet) (acre-feet) (acres)

532.00 0.296 515.0 0.000 0.000 0.296533.00 0.414 738.0 0.353 0.353 0.807534.00 0.573 973.0 0.491 0.845 1.541
Device Routing     Invert Outlet Devices

#1 Primary 533.99' 20.0' long  x 45.0' breadth Broad-Crested Rectangular Weir   Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
Primary OutFlow  Max=7.97 cfs @ 12.26 hrs  HW=534.33'  TW=534.22'   (Dynamic Tailwater)1=Broad-Crested Rectangular Weir  (Weir Controls 7.97 cfs @ 1.16 fps)
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Pond 3P: (new Pond)

InflowPrimary

Hydrograph

Time  (hours) 222120191817161514131211109876543210
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Inflow Area=4.290 ac
Peak Elev=534.36'
Storage=0.845 af

29.90 cfs

7.97 cfs
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Stage-Area-Storage for Pond 3P: (new Pond)
Elevation(feet) Surface(acres) Storage(acre-feet)

532.00 0.296 0.000532.05 0.301 0.015532.10 0.307 0.030532.15 0.312 0.046532.20 0.318 0.061532.25 0.324 0.077532.30 0.329 0.094532.35 0.335 0.110532.40 0.341 0.127532.45 0.347 0.144532.50 0.353 0.162532.55 0.358 0.180532.60 0.364 0.198532.65 0.370 0.216532.70 0.377 0.235532.75 0.383 0.254532.80 0.389 0.273532.85 0.395 0.293532.90 0.401 0.313532.95 0.408 0.333533.00 0.414 0.353533.05 0.421 0.374533.10 0.429 0.395533.15 0.436 0.417533.20 0.444 0.439533.25 0.451 0.461533.30 0.459 0.484533.35 0.467 0.507533.40 0.475 0.531533.45 0.482 0.555533.50 0.490 0.579533.55 0.498 0.604533.60 0.506 0.629533.65 0.514 0.654533.70 0.523 0.680533.75 0.531 0.707533.80 0.539 0.734533.85 0.548 0.761533.90 0.556 0.788533.95 0.564 0.816534.00 0.573 0.845534.05 0.573 0.845534.10 0.573 0.845534.15 0.573 0.845534.20 0.573 0.845534.25 0.573 0.845534.30 0.573 0.845534.35 0.573 0.845
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