
 

 

 

September 4, 2020 

 

Mr. Robert Luongo, Planning Dept. Director 

Town of Weymouth 

Department of Planning & Community Development 

Town Hall 

75 Middle Street 

Weymouth, MA  02189 

 

Subject: Engineering Response to Comments Letter  

 Board of Zoning Appeals Case No. 3416 

 The Overlook - 44 Wharf Street, Weymouth, Massachusetts 

 CEC Project 193-187 

 

Dear Mr. Luongo:  

 

On behalf of the Applicant for the proposed redevelopment project located at 44 Wharf Street in 

Weymouth, Massachusetts, Civil & Environmental Consultants, Inc. (“CEC”) has prepared this 

memorandum in response to comments noted in a memorandum from the Town of Weymouth 

Conservation Commission (“CONCOM”), dated August 17, 2020, along with comments in a 

memorandum from the Town of Weymouth Department of Public Works – Engineering Division 

(“DPW”) dated August 17, 2020. District 3 City Councilor Ken DiFazio (“KD”) provided a letter 

to the Town of Weymouth Department of Planning & Community Development on August 18, 

2020, addressing citizens’ concerns regarding the HMOD and the current project application 

process. Responses to the citizens’ concerns are included within this response to comments. 

 

KD’s, DPW’s and CONCOM’s comments are summarized below in italics, followed by CEC’s 

responses. 

 

LETTER FROM CITY COUNCILOR KEN DEFAZIO (KD) 

 

1. KD: …there are no sidewalks on Wharf Street, there is inadequate street lighting, there are 

no underground utilities and there is no safety precautions for residents to cross on a daily 

basis the abutting railroad crossing… Therefore, what I am suggesting is that the Planning 

Dept. and Board of Appeals may require the applicant to be subjected to accomplishing 

improvements to not only the building site but also the surrounding land area based upon 

its long history of an industrial use only. 
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CEC Response:  New improvements in the public realm are proposed as part of this 

project including new vertical granite curbs with accessible sidewalks along the project 

frontage.  The landscaping along the project frontage will also be significantly 

improved creating a more aesthetically pleasing connection to the adjacent Osprey 

Overlook Park.  There is existing street lighting on the utility poles on the southerly 

side of Wharf Street that provides lighting in the existing roadway.  

 

The Applicant is also working the Town Planning and Traffic departments to review 

and coordinate improvements to the pedestrian crossing of the railroad tracks in order 

to create an improved pedestrian connection from the MBTA station, the Site and 

Osprey Overlook Park.  

 

Additionally, we are studying improvements to the pedestrian crossings at the 

intersection of East Street and Commercial Street and will be re-constructing & 

striping new accessible pedestrian crossings in order to improve the safety and 

utilization of the pedestrian movements at this intersection.  

 

Additionally, McMahon associates performed a traffic signal warrant analysis for the 

intersection of East Street and Commercial Street to confirm if a traffic signal is 

warranted in this location, and provided this analysis to the Town Traffic Engineer. 

Based on this analysis and preliminary discussions with the Town Traffic Engineer, 

the intersection of East Street and Commercial Street does not rise to the level of 

requiring a traffic signal.   

 

2. KD:  A second item which I would like to remind the Planning Dept. and the Board of 

Appeals is that from the very beginning of the process of changing the zoning in this area 

and providing for a residential overlay district, it was always done so with the explicit 

agreement that before any residential development would take place in this area the 

incinerator (not the stack) would be completely demolished and the site environmentally 

cleaned. I request that this issue be discussed and formally addressed how we would insure 

that this is completed to provide protection to prospective residents before anyone obtains 

an occupancy permit on the site. 

 

CEC Response:  The Applicant agrees that it would be beneficial to remove the 

incinerator as soon as possible.   
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3. KD:  Traffic concerns of residents who reside on East Street, and Off Station Street. Any re-

direction of traffic from Wharf Street to North on East Street will have an impact on the 

residents who reside on the southern end of East Street and Off Station Street. Further, 

consideration of the employment of a stop sign facing Wharf Street before one proceeds onto 

East Street should be considered along with a crosswalk across East Street and Wharf Street. 

 

CEC Response:  A stop sign currently exists in this location. However, there was 

additional discussion about installing a “No Right Turn” sign or a variation of this sign 

with restricted hours.  The Applicant has no objection to this sign, but defers to the 

Town Traffic Engineer for new signage within the public rights-of-way.  

 

4. KD:  Parking on Wharf Street: I suggest that there should be no parking on Wharf Street if 

possible. That being said, any overflow of parking from this project will land possibly in the 

Osprey Park Parking Lot. If subsequent to the operation and full tenancy to this project, we 

experience a parking problem due to this project the applicant must be required to remedy 

the situation. 

 

CEC Response:  Due to the current approximately 24-ft width of Wharf Street which 

is conducive to two-way traffic, the Applicant has no objection restricted parking, but 

defers to the Town Traffic Engineer for parking restrictions within the public rights-

of-way. 

 

The Site has been designed to provide the required number of parking spaces required 

by the zoning ordinance and does not anticipate that there will be any parking 

problems at the Site.  It is assumed that any illegal parking at Osprey Overlook Park 

or within the right-of-way is currently and will continue to be monitored by the Police 

Department and illegally parked vehicles will be ticketed or towed.  

 

5. KD:  Insure that at least 10% of the units are low-income units. This requirement is 

consistent with the proactive approach outlined in the Weymouth Housing Production Plan 

to increase and preserve affordable units in order for Weymouth to maintain a diverse 

housing stock, which is key to economic stability and growth. 

 

CEC Response:  The Applicant’s proposal includes 10% of the housing units to be 

allocated to low-income tenants.  
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6. KD:  The number of units: The conventional wisdom of all abutting local residents is to keep 

the number of units to a minimum. I request that all Board members insure that the number 

of units complies with tile current ordinance and to take into consideration the citizens who 

address the board at the hearing. 

 

CEC Response:  The project includes an appropriate number of housing units for the 

Site and surrounding area and meets the dimensional, density and parking 

requirements outlined in the zoning ordinance. 

 

7. KD:  Lastly, I would make a request that if the Board were to approve the project that they 

urge the developer to pay special attention to concerns of all abutting residential citizens 

during construction and adhere to any requests to curtail disturbances in the neighborhood. 

 

CEC Response:  Noted. 

 

DEPARTMENT OF PUBLIC WORKS (DPW) COMMENTS 

 

WATER / SEWER DIVISION: 

 

1. DPW: A new sewer service will be required. Cut and cap the existing sewer service at the 

property line. 

 

CEC Response:  Noted.  The Plans have been revised to include a new sewer service to 

the Mill Building and the existing sewer service to the Mill Building will be cut and 

capped at the main and replaced with a new service with saddle connection.  

 

2. DPW: Cut and cap all old water services at the main. 

 

CEC Response:  Noted.  The old water service to the meter pit is shown to be cut, 

capped, and abandoned at the main.  The existing 8-inch service to the building will be 

maintained per DPW Comment 5 below.  

 

3. DPW: Payment of water/sewer mitigation fees will be required when filing for a building 

permit and the Building Permit Plot Plan is submitted to the Engineering Division for 

review/approval. Contact the Water Division regarding the mitigation fees. 

 

CEC Response:  The Applicant respectfully requests the water/sewer mitigation fees 

to be required at time of Certificate of Occupancy and not at time of Building Permit. 
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4. DPW: Contact the Water & Sewer Division to discuss metering requirements. 

 

CEC Response:  Noted.  The Water & Sewer Division will be contacted to confirm 

metering requirements, which will be coordinated with the Site and Architectural 

Plans as required.  

 

5. DPW: Water Services for Existing Building to Remain — Connect to the existing 12” x 8” 

tap, add an 8” x 4” tee with valve for domestic, reduce 8” nipple to 6” with reducer and 

add 6” gate valve for fire line to eliminate the need for 2 new taps. 

 

CEC Response:  The water service design has been revised as requested.  Refer to the 

revised Utility Plans for the updated water service configuration.  

 

6. DPW: Water Services for Proposed Residential Building — Connect to 12” main with a 12” 

x 8” tapping sleeve & valve, run an 8” main to the building, cut in a 2” line with valve for 

domestic, add 8” x 6” reducer with 6” valve to isolate fire line. Provide a yard/blow-off 

hydrant at the end of the new 8” main. 

 

CEC Response:  Refer to the revised Utility Plans for the updated water service 

configuration.  

 

ENGINGEERING DIVISION COMMENTS: 

 

1. DPW:  Soil evaluations performed by a MA DEP Approved Soil Evaluator will be required 

to confirm on-site soil conditions and establish depth to the seasonal high groundwater in 

the areas of proposed infiltration. 

 

CEC Response:  Soil Evaluations were performed on August 26, 2020 by a licensed soil 

evaluator. Members of the Department of Public Works and Conservation 

Commission agent were notified and witnessed the test pits.  The location of the test 

pits have been included on the Sheet C300 and the test pit logs are included on C804.   

 

The soil investigations documented estimated seasonal high groundwater (ESHWG) 

elevations that were similar to the previously estimated groundwater elevations based 

on boring data; however were slightly higher in some locations.  Accordingly, the 

stormwater infiltration chambers in the westerly portion of the site beneath the 

parking lot were consolidated into a single area and raised slightly in order to provide 

the required vertical separation from the ESHWG elevations.  The drainage 

infrastructure was reconfigured to convey the stormwater runoff through the deep 
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sump hooded catch basins and through a single water quality unit (Stormceptor 

STC900) to the infiltration chambers.  The infiltration chambers along the driveway 

entry into the Site were also raised slightly. 

 

Based on the soil investigations, the soil within the infiltration horizon was also 

determined to consist of a Coarse Sand, which has a greater infiltration rate than 

originally assumed for the drainage analysis.  Accordingly, the drainage analysis was 

revised to utilize an infiltration rate of 8.27 inches/hour for the corresponding Rawl’s 

Rate in accordance with the Massachusetts Stormwater Handbook guidelines.   

 

A summary of the peak stormwater runoff from the revised analysis (Table 3.3 from 

the original Stormwater Report) is provided below. 

 

TABLE 3.3  

PROJECT STORMWATER RUNOFF RATES 

Peak Runoff Rate (cfs*) 

Design Point 

2-

Year 

2-

Year 

10-

Year 

10-

Year 

25-

Year 

25-

Year 

100-

Year 

100-

Year 

Ex. Prop. Ex. Prop. Ex. Prop. Ex. Prop. 

A 

(Wharf Street) 
2.15 1.92 6.51 4.40 9.30 7.04 13.83 11.34 

*cfs = cubic feet per second 

 

As shown in Table 3.3 above, post-development runoff rates for the 2-year to 100-year 

storm events do not exceed existing runoff rates.  The Project will also continue to meet 

the 10 Stormwater Standards as previously identified in the original Stormwater 

Management Report.  See Attachment A for the revised Proposed Conditions Drainage 

Area Map, HydroCAD analysis and supporting calculations.  

 

2. DPW: The existing drain line from Sumner Road is proposed to be cut/capped at the 

property line and connected to the proposed drainage system located on the project site. The 

Engineering Division prefers the drain line from Sumner Road to be located in an easement 

and remain separate from the proposed on-site drainage system. Revise the plans to show 

the Sumner Road drain line routed around the north side of the proposed four story 

residential building and in a 20’ wide drainage easement. A CO (Certificate of Occupancy) 

will not be approved by the DPW until a plan showing the easement and the grant of 
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easement (or a deed containing language that grants the easement to the town) are recorded 

at the Registry of Deeds. Engineering Division recommends waiting until after the drain line 

has been installed to review and approve the easement. This will allow us to verify that the 

system was installed where it was proposed and, as such, that the originally laid out 

easement is good. If it gets installed otherwise, the easement might need to be modified to 

properly contain the system and provide maintenance access. 

 

CEC Response:  Noted.  The Applicant has no objection to granting an easement to the 

Town of Weymouth for the existing drain line that currently passes through the Site.  

The design has been revised to re-route the drainage around the proposed new 

building, which will be placed within a 20-ft wide easement as requested. 

 

3. DPW: The site is located within a FEMA Zone AE (100-year) floodplain, base flood 

elevation 11.2 (NAVD88) or 17.8 (Town of Weymouth Datum). The existing building’s 

basement floor elevation is at elevation 8.9 (NAVD88) or 15.5 (TOW datum). The drainage 

system located within the courtyard is connected to an existing drain manhole in Wharf 

Street, which discharges to the Back River. Engineering is concerned any tide greater than 

elevation 8.9 (NAVD88) will flood the basement. 

 

CEC Response:  The Site has been designed to provide protection from the Zone AE 

flood event and/or high tides that may be experienced in the Back River by grading the 

site in order to providing a berm at a minimum of 12-inches above the 100-year BFE 

that will keep surface flooding from encroaching into the Site near the building.  

Backflow valves have been added to the site drainage systems to eliminate the potential 

for high tides to encroach into the Site drainage infrastructure and associated 

courtyard.   

 

We also reviewed the site drainage design against a number of recorded tide elevations 

based on the NOAA data in the vicinity of the project.  The data was based on the City 

of Boston gauge, which has a number of recorded elevations under various scenarios 

and was cross checked against information provided by the Town of Weymouth 

(TOW) that indicated a very close correlation to the Town of Weymouth accepted 

MHW elevation of 11.06 (TOW Datum) compared to the City of Boston documented 

MHW elevation of 10.99. 

 

The highest recorded astronomical (i.e. non-sea surge) tide seen in the area was 

documented to be elevation 13.6-ft (TOW Datum) in 2008 based on the NOAA records, 

and the highest observed tide (including sea surge) occurred at roughly elevation 16.0-

ft (TOW Datum) in January 2018.   
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All of our drainage inlets are located above the TOW accepted MHW and the highest 

astronomical sea surge elevations, and it is not expected that high tides associated with 

these events would should not materially impact the ability of our system to convey the 

stormwater from the Site.  The grades within the Site rise quickly, so the vast majority 

of the Site infrastructure is located above not only the MHW and astronomical high 

tide elevations, but also the Sea Surge and 100-year FEMA BFE elevations.  

Additionally, the Site grading has been designed in order to allow stormwater to 

overflow from the rear parking area toward Wharf Street without rising to the level of 

the first floor building elevations should drainage system experience any limiting 

downstream tail water conditions.   

 

As noted by DPW, the courtyard area between the existing mill building and Wharf 

Street is designed with grades between elevations 15.3-ft and 15.5-ft and could 

potentially be influenced by the storm surge tides that would create tail water 

conditions in downstream reaches of the municipal system.  Accordingly, the courtyard 

area has been designed with flood resistant materials, and the building will be designed 

to include dry-flood proofing measures at the building entries within the courtyard 

including removable flood barriers or flood-proof doors.  Additionally, although the 

basement level of the building will be dry-flood proofed, the interior of the building at 

the basement level does not include any habitable residential units or spaces. 

 

Additionally, a drainage holding tank has been proposed to be installed upstream of 

the backflow valves that would allow the courtyard areas to continue draining even if 

the downstream areas are influenced by high tides in downstream reaches.  The stored 

runoff would be released via gravity flow as the tides receded following the storm event. 

This tank has been sized to contain the approximate stormwater volume from the 2-

year storm event to provide an additional measure of protection for the courtyard 

areas.  

 

4. DPW: The Engineering Division is currently assisting the Conservation Commission with a 

review of the proposed drainage system. Additional Engineering Division comments related 

to the design of the drainage system and compliance with DEP Stormwater Standards will 

be forwarded to the Commission prior to the scheduled public hearing. We anticipate any 

concerns related to the proposed drainage system will be addressed prior to the submittal 

of Plot Plans to the DPW when applying for a building permit. 

 

CEC Response:  Noted. See responses to the Conservation Commission comments 

below.  

 



Mr. Robert Luongo – Town of Weymouth 

CEC Project 193-187 

Page 9 

September 4, 2020 

 

 

5. DPW: Weymouth Town Ordinance 8-408 restricts the opening of a road for a period of 5 

years after a road has been reconstructed. Wharf Street was paved by the Town in 2017, 

therefore the 5-year moratorium will be applicable to this project. The DPW will require 

the section of Wharf Street disturbed by utility cuts to be repaved curb to curb. 

 

CEC Response:  Noted.  The roadway will be reconstructed from curb to curb where 

utility services are proposed, as requested.  

 

CONSERVATION COMMISSION (CONCOM) COMMENTS 

 

1. CONCOM: The site contains wetland resource areas (Riverfront, Land Subject to Coastal 

Storm Flowage) and buffer zones and so requires approval from the Weymouth 

Conservation Commission. The applicant has filed a Notice of Intent with the Conservation 

Commission. A public hearing has been scheduled for Tuesday, August 25. A site visit with 

the applicant and the Commission was conducted today. 

 

CEC Response:  Noted. 

 

2. CONCOM: Stormwater from the project will discharge to the Back River Area of Critical 

Environmental Concern (an Outstanding Resource Water that includes shellfish beds) and 

to a stream that is known to be a smelt spawning site. Previous studies have identified 

concerns about pollutant loads (particularly sediments) in the brook that adversely impact 

spawning habitat. The stormwater system should be designed to protect these sensitive 

receiving waters. 

 

CEC Response:  The stormwater system includes water quality improvements that will 

exceed the MassDEP stormwater management standards. Additionally, the majority 

of the site stormwater will be routed through infiltration BMPs that provide improved 

water quality treatment for phosphorous and other nutrients beyond TSS removal.   

 

3. CONCOM: I refer you to the Engineering Division’s comment memo of August 18; The 

Engineering Division is reviewing the drainage design for Conservation. The review has not 

yet been completed. 

 

CEC Response:  Noted. 

 

4. CONCOM: The proposed project is partially located within the 100-year floodplain. The 

proposed courtyard and basement floor are located below the 100-year floodplain elevation. 

Engineering’s comment memo notes that, as designed, it appears that the basement will 
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flood during tides greater than elevation 8.9 (NAVD 88). That elevation is 4.5 feet above the 

Mean High Water Elevation (and would be experienced during higher high tides). 

 

CEC Response:  See Response to DPW Engineering Comment 3.  

 

5. CONCOM: Other issues that must be addressed before the Conservation Commission can 

close the public hearing and issue a decision include: 

 

a) Review stormwater comments and resolve all issues relative to the stormwater 

design. 

 

CEC Response:  Noted.  See responses to comments above.  

 

b) The stormwater outfall for the project may need to be relocated due to concerns 

about tidal inflow and about the age and condition of the pipe. 

 

CEC Response:  We have reviewed the potential location for stormwater outfalls and 

have relocated the drainage outfalls to the higher drainage infrastructure in Wharf 

Street.  These segments of the drainage infrastructure are not as susceptible to tidal 

influences.  

 

c) More information is needed on proposed work and consequential impacts in the 

FEMA 100-year flood zone. 

 

CEC Response:  See Response to DPW Engineering Comment 3. 

 

d) The drainage channel that carries stormwater runoff into the site from the 

southeast (underneath the MBTA railroad tracks) may be jurisdictional under the 

Weymouth Wetlands Protection Ordinance and regulations. Additional work is 

needed to review how best to handle this flow. 

 

CEC Response:  This drainage ditch, although identified to be regulated under the 

local Wetlands Projection Ordinance is overgrown and subject to buildup of sediment 

from the flows from offsite areas.  Through the proposed activities, a portion of this 

degraded drainage ditch will be impacted as a result of the Project.  Accordingly, the 

design has been revised to include stormwater improvements in order to provide 

improved sediment control prior to entering the Site drainage system as mitigation for 

the impacts to the drainage ditch.  These improvements include a riprap-lined outfall, 

a graded drainage swale with non-erosive velocities and a secondary riprap-lined 
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depression prior to entering the Site drainage system.  

 

e) Mapping of drainage information on the existing conditions plan is not complete 

and needs to be updated. Riverfront Area designation also needs to be revised. 

 

CEC Response:  As discussed during the site walk, the MHW elevation has been 

revised based on information provided by the Conservation Agent and Department of 

Public Works.  This includes adjusting the MHW elevation from elevation 4.33 to 4.39 

(NAVD 88) and performing additional topographic survey of the lower reaches of the 

intermittent stream to better confirm the extent of MHW.  See the revised site plans 

for the updated MHW and Riverfront Area designation along with revised layout of 

the existing drainage system.  

 

f) Mass. Wetlands Protection Act Riverfront Area regulations require mitigation for 

impacts to Riverfront Area. The applicant and Commission need to identify the 

desired mitigation for the project. 

 

CEC Response:  Noted.  We will continue to work with the Conservation Commission 

regarding potential mitigation.  

 

6. CONCOM: Given the work needed to address the above comments, the applicant has made 

clear that, following their presentation and discussion at the 8/25 hearing, they will be 

requesting a continuance of the Conservation Commission public hearing. Because it is 

possible that design elements may change that would also affect the Board of Zoning 

Appeal’s decision, it would seem sensible for the BZA to also keep its hearing open in case 

plan changes need to made. 

 

CEC Response:  Noted. 
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We hope that you find these responses helpful in your evaluation of the Site Plan Review 

Application before the Planning Board. Please feel free to contact us with any questions at 

kskulte@cecinc.com or via phone at (508) 386-8049.   

 

Sincerely,  

 

CIVIL & ENVIRONMENTAL CONSULTANTS, INC. 

     
Karlis P. Skulte, P.E. Thomas Rosborough 

Principal      Staff Consultant 

 

 

 

Attachments: Appendix A – Supporting Calculations  
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

68,834 49 50-75% Grass cover, Fair, HSG A  (A10-PR, A11-PR, A12-PR, A1A-OFF, 

A1B-OFF, A1C-OFF, A2-PR, A3-PR, A5A-PR, A5B-PR, A5C-PR, A7-PR, A9-PR)

7,055 96 Gravel surface, HSG A  (A1A-OFF, A4-OFF)

88,590 98 Paved parking, HSG A  (A10-PR, A11-PR, A12-PR, A1A-OFF, A1B-OFF, 

A1C-OFF, A2-PR, A3-PR, A5A-PR, A7-PR)

41,744 98 Roofs, HSG A  (A10-PR, A12-PR, A1A-OFF, A1B-OFF, A1C-OFF, A6-PR, 

A7-PR, A8-PR)

34,560 36 Woods, Fair, HSG A  (A11-PR, A4-OFF, A5A-PR, A5B-PR, A5C-PR, A9-PR)

49,447 43 Woods/grass comb., Fair, HSG A  (A1A-OFF, A1B-OFF, A1C-OFF)

290,230 70 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

290,230 HSG A A10-PR, A11-PR, A12-PR, A1A-OFF, A1B-OFF, A1C-OFF, A2-PR, A3-PR, 

A4-OFF, A5A-PR, A5B-PR, A5C-PR, A6-PR, A7-PR, A8-PR, A9-PR

0 HSG B

0 HSG C

0 HSG D

0 Other

290,230 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 4R 18.65 18.20 44.0 0.0102 0.012 12.0 0.0 0.0

2 5R 14.55 11.70 157.0 0.0182 0.012 18.0 0.0 0.0

3 6R 11.70 10.75 48.0 0.0198 0.012 18.0 0.0 0.0

4 7R 18.00 17.55 37.0 0.0122 0.012 12.0 0.0 0.0

5 8R 25.00 20.50 221.0 0.0204 0.012 12.0 0.0 0.0

6 9R 16.75 14.55 220.0 0.0100 0.012 18.0 0.0 0.0

7 A2-P 15.25 15.15 12.0 0.0083 0.012 12.0 0.0 0.0

8 A3-P 15.00 14.90 12.0 0.0083 0.012 12.0 0.0 0.0



Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.
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Time span=0.00-24.00 hrs, dt=0.04 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,704 sf   83.87% Impervious   Runoff Depth>2.17"Subcatchment A10-PR: A10-PR
   Tc=6.0 min   CN=90   Runoff=1.13 cfs  3,558 cf

Runoff Area=6,592 sf   1.05% Impervious   Runoff Depth>0.07"Subcatchment A11-PR: A11-PR
   Tc=6.0 min   CN=47   Runoff=0.00 cfs  40 cf

Runoff Area=4,023 sf   82.53% Impervious   Runoff Depth>2.08"Subcatchment A12-PR: A12-PR
   Tc=6.0 min   CN=89   Runoff=0.22 cfs  697 cf

Runoff Area=25,162 sf   69.35% Impervious   Runoff Depth>1.99"Subcatchment A1A-OFF: A1A-OFF
   Flow Length=167'   Slope=0.0500 '/'   Tc=11.1 min   CN=88   Runoff=1.13 cfs  4,179 cf

Runoff Area=56,019 sf   42.72% Impervious   Runoff Depth>0.73"Subcatchment A1B-OFF: A1B-OFF
   Flow Length=155'   Tc=16.0 min   CN=68   Runoff=0.69 cfs  3,404 cf

Runoff Area=46,934 sf   12.59% Impervious   Runoff Depth>0.17"Subcatchment A1C-OFF: A1C-OFF
   Flow Length=210'   Slope=0.0500 '/'   Tc=17.3 min   CN=52   Runoff=0.05 cfs  671 cf

Runoff Area=17,456 sf   78.92% Impervious   Runoff Depth>2.00"Subcatchment A2-PR: A2-PR
   Tc=6.0 min   CN=88   Runoff=0.93 cfs  2,902 cf

Runoff Area=24,201 sf   86.59% Impervious   Runoff Depth>2.26"Subcatchment A3-PR: A3-PR
   Tc=6.0 min   CN=91   Runoff=1.43 cfs  4,551 cf

Runoff Area=8,837 sf   0.00% Impervious   Runoff Depth>0.56"Subcatchment A4-OFF: A4-OFF
   Flow Length=50'   Slope=0.0300 '/'   Tc=12.0 min   CN=64   Runoff=0.08 cfs  410 cf

Runoff Area=9,403 sf   9.70% Impervious   Runoff Depth>0.02"Subcatchment A5A-PR: A5A-PR
   Flow Length=150'   Tc=15.7 min   CN=43   Runoff=0.00 cfs  17 cf

Runoff Area=11,418 sf   0.00% Impervious   Runoff Depth>0.01"Subcatchment A5B-PR: A5B-PR
   Flow Length=266'   Tc=11.7 min   CN=41   Runoff=0.00 cfs  7 cf

Runoff Area=13,025 sf   0.00% Impervious   Runoff Depth>0.01"Subcatchment A5C-PR: A5C-PR
   Flow Length=150'   Tc=9.0 min   CN=42   Runoff=0.00 cfs  14 cf

Runoff Area=12,206 sf   100.00% Impervious   Runoff Depth>2.97"Subcatchment A6-PR: A6-PR
   Tc=6.0 min   CN=98   Runoff=0.86 cfs  3,016 cf

Runoff Area=14,737 sf   54.20% Impervious   Runoff Depth>1.15"Subcatchment A7-PR: A7-PR
   Tc=6.0 min   CN=76   Runoff=0.44 cfs  1,413 cf

Runoff Area=7,290 sf   100.00% Impervious   Runoff Depth>2.97"Subcatchment A8-PR: A8-PR
   Tc=6.0 min   CN=98   Runoff=0.52 cfs  1,802 cf

Runoff Area=13,223 sf   0.00% Impervious   Runoff Depth>0.02"Subcatchment A9-PR: A9-PR
   Flow Length=295'   Tc=20.4 min   CN=43   Runoff=0.00 cfs  23 cf
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Avg. Flow Depth=0.01'   Max Vel=1.39 fps   Inflow=0.08 cfs  410 cfReach 1R: Open Channel
n=0.016   L=90.0'   S=0.1111 '/'   Capacity=1,239.89 cfs   Outflow=0.08 cfs  410 cf

Avg. Flow Depth=0.07'   Max Vel=2.13 fps   Inflow=0.69 cfs  3,404 cfReach 2R: Open Channel
n=0.016   L=153.0'   S=0.0386 '/'   Capacity=589.74 cfs   Outflow=0.68 cfs  3,399 cf

Avg. Flow Depth=0.01'   Max Vel=0.54 fps   Inflow=0.00 cfs  40 cfReach 3R: Routing
n=0.016   L=400.0'   S=0.0500 '/'   Capacity=102.34 cfs   Outflow=0.00 cfs  39 cf

Avg. Flow Depth=0.28'   Max Vel=3.73 fps   Inflow=0.68 cfs  3,406 cfReach 4R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=44.0'   S=0.0102 '/'   Capacity=3.90 cfs   Outflow=0.68 cfs  3,405 cf

Avg. Flow Depth=0.34'   Max Vel=5.71 fps   Inflow=1.70 cfs  8,685 cfReach 5R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=157.0'   S=0.0182 '/'   Capacity=15.33 cfs   Outflow=1.69 cfs  8,680 cf

Avg. Flow Depth=0.33'   Max Vel=5.87 fps   Inflow=1.69 cfs  8,680 cfReach 6R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=48.0'   S=0.0198 '/'   Capacity=16.01 cfs   Outflow=1.68 cfs  8,679 cf

Avg. Flow Depth=0.07'   Max Vel=1.79 fps   Inflow=0.05 cfs  685 cfReach 7R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=37.0'   S=0.0122 '/'   Capacity=4.26 cfs   Outflow=0.05 cfs  685 cf

Avg. Flow Depth=0.32'   Max Vel=5.59 fps   Inflow=1.19 cfs  4,606 cfReach 8R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=221.0'   S=0.0204 '/'   Capacity=5.51 cfs   Outflow=1.18 cfs  4,603 cf

Avg. Flow Depth=0.39'   Max Vel=4.63 fps   Inflow=1.71 cfs  8,008 cfReach 9R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=220.0'   S=0.0100 '/'   Capacity=11.38 cfs   Outflow=1.69 cfs  8,000 cf

Peak Elev=16.49'  Storage=4,814 cf   Inflow=4.86 cfs  15,829 cfPond A2-P: CHAMBERS
   Discarded=0.69 cfs  15,823 cf   Primary=0.00 cfs  0 cf   Outflow=0.69 cfs  15,823 cf

Peak Elev=15.19'  Storage=121 cf   Inflow=0.22 cfs  697 cfPond A3-P: CHAMBERS
   Discarded=0.07 cfs  697 cf   Primary=0.00 cfs  0 cf   Outflow=0.07 cfs  697 cf

   Inflow=1.92 cfs  10,154 cfLink A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
   Primary=1.92 cfs  10,154 cf

   Inflow=1.69 cfs  8,680 cfLink DMH-A2: DMH-A2
   Primary=1.69 cfs  8,680 cf

   Inflow=1.70 cfs  8,685 cfLink DMH-A3: DMH-A3
   Primary=1.70 cfs  8,685 cf

   Inflow=1.71 cfs  8,008 cfLink DMH-A4: DMH-A4
   Primary=1.71 cfs  8,008 cf

Total Runoff Area = 290,230 sf   Runoff Volume = 26,704 cf   Average Runoff Depth = 1.10"
55.09% Pervious = 159,896 sf     44.91% Impervious = 130,334 sf



Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 7HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment A10-PR: A10-PR

Runoff = 1.13 cfs @ 12.09 hrs,  Volume= 3,558 cf,  Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

4,128 98 Roofs, HSG A
12,397 98 Paved parking, HSG A
3,179 49 50-75% Grass cover, Fair, HSG A

0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

19,704 90 Weighted Average
3,179 16.13% Pervious Area

16,525 83.87% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A10-PR: A10-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=19,704 sf

Runoff Volume=3,558 cf

Runoff Depth>2.17"

Tc=6.0 min

CN=90

1.13 cfs
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Summary for Subcatchment A11-PR: A11-PR

Runoff = 0.00 cfs @ 14.79 hrs,  Volume= 40 cf,  Depth> 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

0 98 Roofs, HSG A
69 98 Paved parking, HSG A

5,348 49 50-75% Grass cover, Fair, HSG A
1,175 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

6,592 47 Weighted Average
6,523 98.95% Pervious Area

69 1.05% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A11-PR: A11-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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)

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=6,592 sf

Runoff Volume=40 cf

Runoff Depth>0.07"

Tc=6.0 min

CN=47

0.00 cfs
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Summary for Subcatchment A12-PR: A12-PR

Runoff = 0.22 cfs @ 12.09 hrs,  Volume= 697 cf,  Depth> 2.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

208 98 Roofs, HSG A
3,112 98 Paved parking, HSG A

703 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

4,023 89 Weighted Average
703 17.47% Pervious Area

3,320 82.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A12-PR: A12-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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)

0.24

0.23

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=4,023 sf

Runoff Volume=697 cf

Runoff Depth>2.08"

Tc=6.0 min

CN=89

0.22 cfs
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Summary for Subcatchment A1A-OFF: A1A-OFF

Runoff = 1.13 cfs @ 12.16 hrs,  Volume= 4,179 cf,  Depth> 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

3,405 98 Roofs, HSG A
14,045 98 Paved parking, HSG A
1,238 49 50-75% Grass cover, Fair, HSG A
3,513 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

25,162 88 Weighted Average
7,712 30.65% Pervious Area

17,450 69.35% Impervious Area

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

2.2 25 0.0500 0.19 Sheet Flow, SHEET FLOW
Grass: Short   n= 0.150   P2= 3.20"

8.5 25 0.0500 0.05 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.4 117 0.0500 4.54 Shallow Concentrated Flow, shallow conc. flow
Paved   Kv= 20.3 fps

11.1 167 Total

Subcatchment A1A-OFF: A1A-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=25,162 sf

Runoff Volume=4,179 cf

Runoff Depth>1.99"

Flow Length=167'

Slope=0.0500 '/'

Tc=11.1 min

CN=88

1.13 cfs
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Summary for Subcatchment A1B-OFF: A1B-OFF

Runoff = 0.69 cfs @ 12.26 hrs,  Volume= 3,404 cf,  Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

5,821 98 Roofs, HSG A
18,112 98 Paved parking, HSG A
13,113 49 50-75% Grass cover, Fair, HSG A
18,973 43 Woods/grass comb., Fair, HSG A

0 96 Gravel surface, HSG A

56,019 68 Weighted Average
32,086 57.28% Pervious Area
23,933 42.72% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.1 105 0.1090 1.65 Shallow Concentrated Flow, shallow conc. flow
Woodland   Kv= 5.0 fps

16.0 155 Total

Subcatchment A1B-OFF: A1B-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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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
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0

Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=56,019 sf

Runoff Volume=3,404 cf

Runoff Depth>0.73"

Flow Length=155'

Tc=16.0 min

CN=68

0.69 cfs
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Summary for Subcatchment A1C-OFF: A1C-OFF

Runoff = 0.05 cfs @ 12.58 hrs,  Volume= 671 cf,  Depth> 0.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

4,043 98 Roofs, HSG A
1,867 98 Paved parking, HSG A

14,063 49 50-75% Grass cover, Fair, HSG A
26,961 43 Woods/grass comb., Fair, HSG A

0 96 Gravel surface, HSG A

46,934 52 Weighted Average
41,024 87.41% Pervious Area
5,910 12.59% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow
Woodland   Kv= 5.0 fps

17.3 210 Total

Subcatchment A1C-OFF: A1C-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=46,934 sf

Runoff Volume=671 cf

Runoff Depth>0.17"

Flow Length=210'

Slope=0.0500 '/'

Tc=17.3 min

CN=52

0.05 cfs
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Summary for Subcatchment A2-PR: A2-PR

Runoff = 0.93 cfs @ 12.09 hrs,  Volume= 2,902 cf,  Depth> 2.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

13,777 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A

3,679 49 50-75% Grass cover, Fair, HSG A

17,456 88 Weighted Average
3,679 21.08% Pervious Area

13,777 78.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A2-PR: A2-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=17,456 sf

Runoff Volume=2,902 cf

Runoff Depth>2.00"

Tc=6.0 min

CN=88

0.93 cfs
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Summary for Subcatchment A3-PR: A3-PR

Runoff = 1.43 cfs @ 12.09 hrs,  Volume= 4,551 cf,  Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

20,955 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A

3,246 49 50-75% Grass cover, Fair, HSG A

24,201 91 Weighted Average
3,246 13.41% Pervious Area

20,955 86.59% Impervious Area

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

6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A3-PR: A3-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=24,201 sf

Runoff Volume=4,551 cf

Runoff Depth>2.26"

Tc=6.0 min

CN=91

1.43 cfs
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Summary for Subcatchment A4-OFF: A4-OFF

Runoff = 0.08 cfs @ 12.21 hrs,  Volume= 410 cf,  Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A

4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A

8,837 64 Weighted Average
8,837 100.00% Pervious Area

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

3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short   n= 0.150   P2= 3.20"

8.8 20 0.0300 0.04 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.20"

12.0 50 Total

Subcatchment A4-OFF: A4-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=8,837 sf

Runoff Volume=410 cf

Runoff Depth>0.56"

Flow Length=50'

Slope=0.0300 '/'

Tc=12.0 min

CN=64

0.08 cfs
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Summary for Subcatchment A5A-PR: A5A-PR

Runoff = 0.00 cfs @ 17.31 hrs,  Volume= 17 cf,  Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

0 98 Roofs, HSG A
912 98 Paved parking, HSG A
587 49 50-75% Grass cover, Fair, HSG A

7,904 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

9,403 43 Weighted Average
8,491 90.30% Pervious Area

912 9.70% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.8 100 0.1600 2.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

15.7 150 Total

Subcatchment A5A-PR: A5A-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=9,403 sf

Runoff Volume=17 cf

Runoff Depth>0.02"

Flow Length=150'

Tc=15.7 min

CN=43

0.00 cfs
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Summary for Subcatchment A5B-PR: A5B-PR

Runoff = 0.00 cfs @ 22.80 hrs,  Volume= 7 cf,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

4,051 49 50-75% Grass cover, Fair, HSG A
7,367 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

11,418 41 Weighted Average
11,418 100.00% Pervious Area

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

9.6 50 0.1500 0.09 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.4 133 0.1060 1.63 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

0.7 83 0.0700 1.85 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

11.7 266 Total

Subcatchment A5B-PR: A5B-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

0

0

Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=11,418 sf

Runoff Volume=7 cf

Runoff Depth>0.01"

Flow Length=266'

Tc=11.7 min

CN=41

0.00 cfs
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Summary for Subcatchment A5C-PR: A5C-PR

Runoff = 0.00 cfs @ 21.56 hrs,  Volume= 14 cf,  Depth> 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

5,674 49 50-75% Grass cover, Fair, HSG A
7,351 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

13,025 42 Weighted Average
13,025 100.00% Pervious Area

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

6.5 25 0.1000 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.7 25 0.1000 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

0.8 100 0.0800 1.98 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

9.0 150 Total

Subcatchment A5C-PR: A5C-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=13,025 sf

Runoff Volume=14 cf

Runoff Depth>0.01"

Flow Length=150'

Tc=9.0 min

CN=42

0.00 cfs
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Summary for Subcatchment A6-PR: A6-PR

Runoff = 0.86 cfs @ 12.08 hrs,  Volume= 3,016 cf,  Depth> 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

0 98 Paved parking, HSG A
12,206 98 Roofs, HSG A

0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
0 49 50-75% Grass cover, Fair, HSG A

12,206 98 Weighted Average
12,206 100.00% Impervious Area

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

6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A6-PR: A6-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

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 III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=12,206 sf

Runoff Volume=3,016 cf

Runoff Depth>2.97"

Tc=6.0 min

CN=98

0.86 cfs
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Summary for Subcatchment A7-PR: A7-PR

Runoff = 0.44 cfs @ 12.10 hrs,  Volume= 1,413 cf,  Depth> 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

4,643 98 Roofs, HSG A
3,344 98 Paved parking, HSG A
6,750 49 50-75% Grass cover, Fair, HSG A

0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

14,737 76 Weighted Average
6,750 45.80% Pervious Area
7,987 54.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A7-PR: A7-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.48

0.46

0.44

0.42

0.4

0.38

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 III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=14,737 sf

Runoff Volume=1,413 cf

Runoff Depth>1.15"

Tc=6.0 min

CN=76

0.44 cfs
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Summary for Subcatchment A8-PR: A8-PR

Runoff = 0.52 cfs @ 12.08 hrs,  Volume= 1,802 cf,  Depth> 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

7,290 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

7,290 98 Weighted Average
7,290 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A8-PR: A8-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
  

(c
fs

)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=7,290 sf

Runoff Volume=1,802 cf

Runoff Depth>2.97"

Tc=6.0 min

CN=98

0.52 cfs
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Summary for Subcatchment A9-PR: A9-PR

Runoff = 0.00 cfs @ 17.40 hrs,  Volume= 23 cf,  Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

7,203 49 50-75% Grass cover, Fair, HSG A
6,020 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

13,223 43 Weighted Average
13,223 100.00% Pervious Area

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

18.3 50 0.0300 0.05 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.8 100 0.1600 2.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

1.3 145 0.0700 1.85 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

20.4 295 Total

Subcatchment A9-PR: A9-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
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w
  

(c
fs

)

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0

0

0

Type III 24-hr

2-Year

24-Hour Storm Rainfall=3.20"

Runoff Area=13,223 sf

Runoff Volume=23 cf

Runoff Depth>0.02"

Flow Length=295'

Tc=20.4 min

CN=43

0.00 cfs
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Summary for Reach 1R: Open Channel

Inflow Area = 8,837 sf, 0.00% Impervious,  Inflow Depth > 0.56"    for  2-Year, 24-Hour Storm event
Inflow = 0.08 cfs @ 12.21 hrs,  Volume= 410 cf
Outflow = 0.08 cfs @ 12.25 hrs,  Volume= 410 cf,  Atten= 2%,  Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.39 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 1.39 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 5 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.01'
Bank-Full Depth= 1.00'  Flow Area= 60.0 sf,  Capacity= 1,239.89 cfs

10.00'  x  1.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 50.0 '/'   Top Width= 110.00'
Length= 90.0'   Slope= 0.1111 '/'
Inlet Invert= 35.00',  Outlet Invert= 25.00'

‡

Reach 1R: Open Channel

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
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w
  

(c
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)

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=8,837 sf

Avg. Flow Depth=0.01'

Max Vel=1.39 fps

n=0.016

L=90.0'

S=0.1111 '/'

Capacity=1,239.89 cfs

0.08 cfs

0.08 cfs
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Summary for Reach 2R: Open Channel

Inflow Area = 56,019 sf, 42.72% Impervious,  Inflow Depth > 0.73"    for  2-Year, 24-Hour Storm event
Inflow = 0.69 cfs @ 12.26 hrs,  Volume= 3,404 cf
Outflow = 0.68 cfs @ 12.30 hrs,  Volume= 3,399 cf,  Atten= 1%,  Lag= 2.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 2.13 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 1.11 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 49 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 51.0 sf,  Capacity= 589.74 cfs

1.00'  x  1.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 50.0 '/'   Top Width= 101.00'
Length= 153.0'   Slope= 0.0386 '/'
Inlet Invert= 30.90',  Outlet Invert= 25.00'

‡

Reach 2R: Open Channel

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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)
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0.1
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0

Inflow Area=56,019 sf

Avg. Flow Depth=0.07'

Max Vel=2.13 fps

n=0.016

L=153.0'

S=0.0386 '/'

Capacity=589.74 cfs

0.69 cfs

0.68 cfs
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Summary for Reach 3R: Routing

Inflow Area = 6,592 sf, 1.05% Impervious,  Inflow Depth > 0.07"    for  2-Year, 24-Hour Storm event
Inflow = 0.00 cfs @ 14.79 hrs,  Volume= 40 cf
Outflow = 0.00 cfs @ 15.16 hrs,  Volume= 39 cf,  Atten= 0%,  Lag= 22.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 0.54 fps,  Min. Travel Time= 12.3 min
Avg. Velocity = 0.48 fps,  Avg. Travel Time= 13.8 min

Peak Storage= 1 cf @ 14.96 hrs
Average Depth at Peak Storage= 0.01'
Bank-Full Depth= 0.50'  Flow Area= 12.5 sf,  Capacity= 102.34 cfs

0.00'  x  0.50'  deep channel,  n= 0.016
Side Slope Z-value= 0.0  100.0 '/'   Top Width= 50.00'
Length= 400.0'   Slope= 0.0500 '/'
Inlet Invert= 20.00',  Outlet Invert= 0.00'

‡

Reach 3R: Routing

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
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w
  

(c
fs

)

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Inflow Area=6,592 sf

Avg. Flow Depth=0.01'

Max Vel=0.54 fps

n=0.016

L=400.0'

S=0.0500 '/'

Capacity=102.34 cfs

0.00 cfs

0.00 cfs
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Summary for Reach 4R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 67,437 sf, 35.49% Impervious,  Inflow Depth > 0.61"    for  2-Year, 24-Hour Storm event
Inflow = 0.68 cfs @ 12.30 hrs,  Volume= 3,406 cf
Outflow = 0.68 cfs @ 12.30 hrs,  Volume= 3,405 cf,  Atten= 1%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 3.73 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.75 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 8 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.90 cfs

12.0"  Round Pipe
n= 0.012
Length= 44.0'   Slope= 0.0102 '/'
Inlet Invert= 18.65',  Outlet Invert= 18.20'

Reach 4R: 12" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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)

0.75
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0.65

0.6

0.55
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0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=67,437 sf

Avg. Flow Depth=0.28'

Max Vel=3.73 fps

12.0"

Round Pipe

n=0.012

L=44.0'

S=0.0102 '/'

Capacity=3.90 cfs

0.68 cfs

0.68 cfs



Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 27HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Summary for Reach 5R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 251,655 sf, 47.27% Impervious,  Inflow Depth > 0.41"    for  2-Year, 24-Hour Storm event
Inflow = 1.70 cfs @ 12.25 hrs,  Volume= 8,685 cf
Outflow = 1.69 cfs @ 12.26 hrs,  Volume= 8,680 cf,  Atten= 0%,  Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 5.71 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.33 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 47 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 15.33 cfs

18.0"  Round Pipe
n= 0.012
Length= 157.0'   Slope= 0.0182 '/'
Inlet Invert= 14.55',  Outlet Invert= 11.70'

Reach 5R: 18" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=251,655 sf

Avg. Flow Depth=0.34'

Max Vel=5.71 fps

18.0"

Round Pipe

n=0.012

L=157.0'

S=0.0182 '/'

Capacity=15.33 cfs

1.70 cfs

1.69 cfs
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Summary for Reach 6R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 255,678 sf, 47.82% Impervious,  Inflow Depth > 0.41"    for  2-Year, 24-Hour Storm event
Inflow = 1.69 cfs @ 12.26 hrs,  Volume= 8,680 cf
Outflow = 1.68 cfs @ 12.26 hrs,  Volume= 8,679 cf,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 5.87 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.41 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 14 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 16.01 cfs

18.0"  Round Pipe
n= 0.012
Length= 48.0'   Slope= 0.0198 '/'
Inlet Invert= 11.70',  Outlet Invert= 10.75'

Reach 6R: 18" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
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)

1

0

Inflow Area=255,678 sf

Avg. Flow Depth=0.33'

Max Vel=5.87 fps

18.0"

Round Pipe

n=0.012

L=48.0'

S=0.0198 '/'

Capacity=16.01 cfs

1.69 cfs

1.68 cfs
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Summary for Reach 7R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 59,959 sf, 9.86% Impervious,  Inflow Depth > 0.14"    for  2-Year, 24-Hour Storm event
Inflow = 0.05 cfs @ 12.58 hrs,  Volume= 685 cf
Outflow = 0.05 cfs @ 12.59 hrs,  Volume= 685 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.79 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.26 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 1 cf @ 12.58 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.26 cfs

12.0"  Round Pipe
n= 0.012
Length= 37.0'   Slope= 0.0122 '/'
Inlet Invert= 18.00',  Outlet Invert= 17.55'

Reach 7R: 12" Pipe
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Summary for Reach 8R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 1R OUTLET depth by 0.31' @ 12.16 hrs

Inflow Area = 43,402 sf, 42.31% Impervious,  Inflow Depth > 1.27"    for  2-Year, 24-Hour Storm event
Inflow = 1.19 cfs @ 12.16 hrs,  Volume= 4,606 cf
Outflow = 1.18 cfs @ 12.18 hrs,  Volume= 4,603 cf,  Atten= 1%,  Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 5.59 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 2.09 fps,  Avg. Travel Time= 1.8 min

Peak Storage= 47 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 5.51 cfs

12.0"  Round Pipe
n= 0.012
Length= 221.0'   Slope= 0.0204 '/'
Inlet Invert= 25.00',  Outlet Invert= 20.50'
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Reach 8R: 12" Pipe
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Summary for Reach 9R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 110,839 sf, 38.16% Impervious,  Inflow Depth > 0.87"    for  2-Year, 24-Hour Storm event
Inflow = 1.71 cfs @ 12.22 hrs,  Volume= 8,008 cf
Outflow = 1.69 cfs @ 12.24 hrs,  Volume= 8,000 cf,  Atten= 1%,  Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 4.63 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.83 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 81 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 11.38 cfs

18.0"  Round Pipe
n= 0.012
Length= 220.0'   Slope= 0.0100 '/'
Inlet Invert= 16.75',  Outlet Invert= 14.55'

Reach 9R: 18" Pipe
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Summary for Pond A2-P: CHAMBERS

Inflow Area = 80,857 sf, 87.50% Impervious,  Inflow Depth > 2.35"    for  2-Year, 24-Hour Storm event
Inflow = 4.86 cfs @ 12.09 hrs,  Volume= 15,829 cf
Outflow = 0.69 cfs @ 11.68 hrs,  Volume= 15,823 cf,  Atten= 86%,  Lag= 0.0 min
Discarded = 0.69 cfs @ 11.68 hrs,  Volume= 15,823 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev= 16.49' @ 12.61 hrs   Surf.Area= 3,603 sf   Storage= 4,814 cf

Plug-Flow detention time= 45.4 min calculated for 15,797 cf (100% of inflow)
Center-of-Mass det. time= 45.1 min ( 836.4 - 791.2 )

Volume Invert Avail.Storage Storage Description

#1A 14.50' 5,063 cf 29.92'W x 120.42'L x 5.50'H Field A
19,814 cf Overall - 7,156 cf Embedded = 12,658 cf  x 40.0% Voids

#2A 15.25' 7,156 cf ADS_StormTech MC-3500 d +Cap  x 64  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
64 Chambers in 4 Rows
Cap Storage= +14.9 cf x 2 x 4 rows = 119.2 cf

12,219 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 15.25' 12.0"  Round Culvert   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 15.25' / 15.15'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 19.50' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Discarded 14.50' 8.270 in/hr Exfiltration over Surface area   
#4 Device 1 17.40' 8.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow  Max=0.69 cfs @ 11.68 hrs  HW=14.56'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.69 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=14.50'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond A2-P: CHAMBERS
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Summary for Pond A3-P: CHAMBERS

Inflow Area = 4,023 sf, 82.53% Impervious,  Inflow Depth > 2.08"    for  2-Year, 24-Hour Storm event
Inflow = 0.22 cfs @ 12.09 hrs,  Volume= 697 cf
Outflow = 0.07 cfs @ 11.88 hrs,  Volume= 697 cf,  Atten= 70%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 11.88 hrs,  Volume= 697 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 15.19' @ 12.42 hrs   Surf.Area= 353 sf   Storage= 121 cf

Plug-Flow detention time= 9.5 min calculated for 696 cf (100% of inflow)
Center-of-Mass det. time= 9.0 min ( 819.5 - 810.5 )

Volume Invert Avail.Storage Storage Description

#1A 14.50' 347 cf 11.00'W x 32.10'L x 3.50'H Field A
1,236 cf Overall - 368 cf Embedded = 868 cf  x 40.0% Voids

#2A 15.00' 368 cf ADS_StormTech SC-740 +Cap  x 8  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Chambers in 2 Rows

715 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 15.00' 12.0"  Round Culvert   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 15.00' / 14.90'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 16.90' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 16.15' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Discarded 14.50' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.07 cfs @ 11.88 hrs  HW=14.54'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=14.50'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond A3-P: CHAMBERS

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

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=4,023 sf

Peak Elev=15.19'

Storage=121 cf

0.22 cfs

0.07 cfs

0.07 cfs

0.00 cfs



Type III 24-hr  2-Year, 24-Hour Storm Rainfall=3.20"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 37HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Inflow Area = 290,230 sf, 44.91% Impervious,  Inflow Depth > 0.42"    for  2-Year, 24-Hour Storm event
Inflow = 1.92 cfs @ 12.25 hrs,  Volume= 10,154 cf
Primary = 1.92 cfs @ 12.25 hrs,  Volume= 10,154 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
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Summary for Link DMH-A2: DMH-A2

Inflow Area = 255,678 sf, 47.82% Impervious,  Inflow Depth > 0.41"    for  2-Year, 24-Hour Storm event
Inflow = 1.69 cfs @ 12.26 hrs,  Volume= 8,680 cf
Primary = 1.69 cfs @ 12.26 hrs,  Volume= 8,680 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A2: DMH-A2
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Summary for Link DMH-A3: DMH-A3

Inflow Area = 251,655 sf, 47.27% Impervious,  Inflow Depth > 0.41"    for  2-Year, 24-Hour Storm event
Inflow = 1.70 cfs @ 12.25 hrs,  Volume= 8,685 cf
Primary = 1.70 cfs @ 12.25 hrs,  Volume= 8,685 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A3: DMH-A3
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Summary for Link DMH-A4: DMH-A4

Inflow Area = 110,839 sf, 38.16% Impervious,  Inflow Depth > 0.87"    for  2-Year, 24-Hour Storm event
Inflow = 1.71 cfs @ 12.22 hrs,  Volume= 8,008 cf
Primary = 1.71 cfs @ 12.22 hrs,  Volume= 8,008 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A4: DMH-A4

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=110,839 sf
1.71 cfs

1.71 cfs



Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 41HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.04 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,704 sf   83.87% Impervious   Runoff Depth>3.58"Subcatchment A10-PR: A10-PR
   Tc=6.0 min   CN=90   Runoff=1.83 cfs  5,886 cf

Runoff Area=6,592 sf   1.05% Impervious   Runoff Depth>0.43"Subcatchment A11-PR: A11-PR
   Tc=6.0 min   CN=47   Runoff=0.03 cfs  239 cf

Runoff Area=4,023 sf   82.53% Impervious   Runoff Depth>3.48"Subcatchment A12-PR: A12-PR
   Tc=6.0 min   CN=89   Runoff=0.36 cfs  1,168 cf

Runoff Area=25,162 sf   69.35% Impervious   Runoff Depth>3.38"Subcatchment A1A-OFF: A1A-OFF
   Flow Length=167'   Slope=0.0500 '/'   Tc=11.1 min   CN=88   Runoff=1.89 cfs  7,085 cf

Runoff Area=56,019 sf   42.72% Impervious   Runoff Depth>1.66"Subcatchment A1B-OFF: A1B-OFF
   Flow Length=155'   Tc=16.0 min   CN=68   Runoff=1.77 cfs  7,762 cf

Runoff Area=46,934 sf   12.59% Impervious   Runoff Depth>0.67"Subcatchment A1C-OFF: A1C-OFF
   Flow Length=210'   Slope=0.0500 '/'   Tc=17.3 min   CN=52   Runoff=0.40 cfs  2,620 cf

Runoff Area=17,456 sf   78.92% Impervious   Runoff Depth>3.38"Subcatchment A2-PR: A2-PR
   Tc=6.0 min   CN=88   Runoff=1.54 cfs  4,920 cf

Runoff Area=24,201 sf   86.59% Impervious   Runoff Depth>3.69"Subcatchment A3-PR: A3-PR
   Tc=6.0 min   CN=91   Runoff=2.29 cfs  7,439 cf

Runoff Area=8,837 sf   0.00% Impervious   Runoff Depth>1.39"Subcatchment A4-OFF: A4-OFF
   Flow Length=50'   Slope=0.0300 '/'   Tc=12.0 min   CN=64   Runoff=0.25 cfs  1,020 cf

Runoff Area=9,403 sf   9.70% Impervious   Runoff Depth>0.27"Subcatchment A5A-PR: A5A-PR
   Flow Length=150'   Tc=15.7 min   CN=43   Runoff=0.02 cfs  213 cf

Runoff Area=11,418 sf   0.00% Impervious   Runoff Depth>0.20"Subcatchment A5B-PR: A5B-PR
   Flow Length=266'   Tc=11.7 min   CN=41   Runoff=0.01 cfs  194 cf

Runoff Area=13,025 sf   0.00% Impervious   Runoff Depth>0.24"Subcatchment A5C-PR: A5C-PR
   Flow Length=150'   Tc=9.0 min   CN=42   Runoff=0.02 cfs  258 cf

Runoff Area=12,206 sf   100.00% Impervious   Runoff Depth>4.46"Subcatchment A6-PR: A6-PR
   Tc=6.0 min   CN=98   Runoff=1.28 cfs  4,537 cf

Runoff Area=14,737 sf   54.20% Impervious   Runoff Depth>2.29"Subcatchment A7-PR: A7-PR
   Tc=6.0 min   CN=76   Runoff=0.90 cfs  2,810 cf

Runoff Area=7,290 sf   100.00% Impervious   Runoff Depth>4.46"Subcatchment A8-PR: A8-PR
   Tc=6.0 min   CN=98   Runoff=0.76 cfs  2,710 cf

Runoff Area=13,223 sf   0.00% Impervious   Runoff Depth>0.27"Subcatchment A9-PR: A9-PR
   Flow Length=295'   Tc=20.4 min   CN=43   Runoff=0.02 cfs  299 cf
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Avg. Flow Depth=0.01'   Max Vel=1.76 fps   Inflow=0.25 cfs  1,020 cfReach 1R: Open Channel
n=0.016   L=90.0'   S=0.1111 '/'   Capacity=1,239.89 cfs   Outflow=0.25 cfs  1,019 cf

Avg. Flow Depth=0.10'   Max Vel=2.70 fps   Inflow=1.77 cfs  7,762 cfReach 2R: Open Channel
n=0.016   L=153.0'   S=0.0386 '/'   Capacity=589.74 cfs   Outflow=1.75 cfs  7,754 cf

Avg. Flow Depth=0.02'   Max Vel=1.06 fps   Inflow=0.03 cfs  239 cfReach 3R: Routing
n=0.016   L=400.0'   S=0.0500 '/'   Capacity=102.34 cfs   Outflow=0.03 cfs  237 cf

Avg. Flow Depth=0.47'   Max Vel=4.83 fps   Inflow=1.75 cfs  7,948 cfReach 4R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=44.0'   S=0.0102 '/'   Capacity=3.90 cfs   Outflow=1.75 cfs  7,946 cf

Avg. Flow Depth=0.52'   Max Vel=7.27 fps   Inflow=3.94 cfs  20,643 cfReach 5R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=157.0'   S=0.0182 '/'   Capacity=15.33 cfs   Outflow=3.93 cfs  20,635 cf

Avg. Flow Depth=0.51'   Max Vel=7.48 fps   Inflow=3.93 cfs  20,635 cfReach 6R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=48.0'   S=0.0198 '/'   Capacity=16.01 cfs   Outflow=3.93 cfs  20,632 cf

Avg. Flow Depth=0.21'   Max Vel=3.44 fps   Inflow=0.41 cfs  2,877 cfReach 7R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=37.0'   S=0.0122 '/'   Capacity=4.26 cfs   Outflow=0.41 cfs  2,876 cf

Avg. Flow Depth=0.43'   Max Vel=6.55 fps   Inflow=2.11 cfs  8,318 cfReach 8R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=221.0'   S=0.0204 '/'   Capacity=5.51 cfs   Outflow=2.09 cfs  8,313 cf

Avg. Flow Depth=0.58'   Max Vel=5.71 fps   Inflow=3.63 cfs  16,260 cfReach 9R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=220.0'   S=0.0100 '/'   Capacity=11.38 cfs   Outflow=3.60 cfs  16,248 cf

Peak Elev=17.90'  Storage=8,621 cf   Inflow=7.70 cfs  25,492 cfPond A2-P: CHAMBERS
   Discarded=0.69 cfs  23,965 cf   Primary=0.68 cfs  1,518 cf   Outflow=1.37 cfs  25,483 cf

Peak Elev=15.91'  Storage=308 cf   Inflow=0.36 cfs  1,168 cfPond A3-P: CHAMBERS
   Discarded=0.07 cfs  1,168 cf   Primary=0.00 cfs  0 cf   Outflow=0.07 cfs  1,168 cf

   Inflow=4.40 cfs  23,978 cfLink A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
   Primary=4.40 cfs  23,978 cf

   Inflow=3.93 cfs  20,635 cfLink DMH-A2: DMH-A2
   Primary=3.93 cfs  20,635 cf

   Inflow=3.94 cfs  20,643 cfLink DMH-A3: DMH-A3
   Primary=3.94 cfs  20,643 cf

   Inflow=3.63 cfs  16,260 cfLink DMH-A4: DMH-A4
   Primary=3.63 cfs  16,260 cf

Total Runoff Area = 290,230 sf   Runoff Volume = 49,158 cf   Average Runoff Depth = 2.03"
55.09% Pervious = 159,896 sf     44.91% Impervious = 130,334 sf



Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 43HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment A10-PR: A10-PR

Runoff = 1.83 cfs @ 12.09 hrs,  Volume= 5,886 cf,  Depth> 3.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

4,128 98 Roofs, HSG A
12,397 98 Paved parking, HSG A
3,179 49 50-75% Grass cover, Fair, HSG A

0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

19,704 90 Weighted Average
3,179 16.13% Pervious Area

16,525 83.87% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A10-PR: A10-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

2

1

0

Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=19,704 sf

Runoff Volume=5,886 cf

Runoff Depth>3.58"

Tc=6.0 min

CN=90

1.83 cfs



Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 44HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment A11-PR: A11-PR

Runoff = 0.03 cfs @ 12.29 hrs,  Volume= 239 cf,  Depth> 0.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

0 98 Roofs, HSG A
69 98 Paved parking, HSG A

5,348 49 50-75% Grass cover, Fair, HSG A
1,175 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

6,592 47 Weighted Average
6,523 98.95% Pervious Area

69 1.05% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A11-PR: A11-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
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)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=6,592 sf

Runoff Volume=239 cf

Runoff Depth>0.43"

Tc=6.0 min

CN=47

0.03 cfs



Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 45HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment A12-PR: A12-PR

Runoff = 0.36 cfs @ 12.09 hrs,  Volume= 1,168 cf,  Depth> 3.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

208 98 Roofs, HSG A
3,112 98 Paved parking, HSG A

703 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

4,023 89 Weighted Average
703 17.47% Pervious Area

3,320 82.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A12-PR: A12-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.4

0.38

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 III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=4,023 sf

Runoff Volume=1,168 cf

Runoff Depth>3.48"

Tc=6.0 min

CN=89

0.36 cfs
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Summary for Subcatchment A1A-OFF: A1A-OFF

Runoff = 1.89 cfs @ 12.15 hrs,  Volume= 7,085 cf,  Depth> 3.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

3,405 98 Roofs, HSG A
14,045 98 Paved parking, HSG A
1,238 49 50-75% Grass cover, Fair, HSG A
3,513 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

25,162 88 Weighted Average
7,712 30.65% Pervious Area

17,450 69.35% Impervious Area

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

2.2 25 0.0500 0.19 Sheet Flow, SHEET FLOW
Grass: Short   n= 0.150   P2= 3.20"

8.5 25 0.0500 0.05 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.4 117 0.0500 4.54 Shallow Concentrated Flow, shallow conc. flow
Paved   Kv= 20.3 fps

11.1 167 Total

Subcatchment A1A-OFF: A1A-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=25,162 sf

Runoff Volume=7,085 cf

Runoff Depth>3.38"

Flow Length=167'

Slope=0.0500 '/'

Tc=11.1 min

CN=88

1.89 cfs
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Summary for Subcatchment A1B-OFF: A1B-OFF

Runoff = 1.77 cfs @ 12.24 hrs,  Volume= 7,762 cf,  Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

5,821 98 Roofs, HSG A
18,112 98 Paved parking, HSG A
13,113 49 50-75% Grass cover, Fair, HSG A
18,973 43 Woods/grass comb., Fair, HSG A

0 96 Gravel surface, HSG A

56,019 68 Weighted Average
32,086 57.28% Pervious Area
23,933 42.72% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.1 105 0.1090 1.65 Shallow Concentrated Flow, shallow conc. flow
Woodland   Kv= 5.0 fps

16.0 155 Total

Subcatchment A1B-OFF: A1B-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=56,019 sf

Runoff Volume=7,762 cf

Runoff Depth>1.66"

Flow Length=155'

Tc=16.0 min

CN=68

1.77 cfs
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Summary for Subcatchment A1C-OFF: A1C-OFF

Runoff = 0.40 cfs @ 12.34 hrs,  Volume= 2,620 cf,  Depth> 0.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

4,043 98 Roofs, HSG A
1,867 98 Paved parking, HSG A

14,063 49 50-75% Grass cover, Fair, HSG A
26,961 43 Woods/grass comb., Fair, HSG A

0 96 Gravel surface, HSG A

46,934 52 Weighted Average
41,024 87.41% Pervious Area
5,910 12.59% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow
Woodland   Kv= 5.0 fps

17.3 210 Total

Subcatchment A1C-OFF: A1C-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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)

0.44

0.42
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0.3
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Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=46,934 sf

Runoff Volume=2,620 cf

Runoff Depth>0.67"

Flow Length=210'

Slope=0.0500 '/'

Tc=17.3 min

CN=52

0.40 cfs
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Summary for Subcatchment A2-PR: A2-PR

Runoff = 1.54 cfs @ 12.09 hrs,  Volume= 4,920 cf,  Depth> 3.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

13,777 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A

3,679 49 50-75% Grass cover, Fair, HSG A

17,456 88 Weighted Average
3,679 21.08% Pervious Area

13,777 78.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A2-PR: A2-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
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) 1

0

Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=17,456 sf

Runoff Volume=4,920 cf

Runoff Depth>3.38"

Tc=6.0 min

CN=88

1.54 cfs
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Summary for Subcatchment A3-PR: A3-PR

Runoff = 2.29 cfs @ 12.09 hrs,  Volume= 7,439 cf,  Depth> 3.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

20,955 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A

3,246 49 50-75% Grass cover, Fair, HSG A

24,201 91 Weighted Average
3,246 13.41% Pervious Area

20,955 86.59% Impervious Area

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

6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A3-PR: A3-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=24,201 sf

Runoff Volume=7,439 cf

Runoff Depth>3.69"

Tc=6.0 min

CN=91

2.29 cfs
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Summary for Subcatchment A4-OFF: A4-OFF

Runoff = 0.25 cfs @ 12.18 hrs,  Volume= 1,020 cf,  Depth> 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A

4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A

8,837 64 Weighted Average
8,837 100.00% Pervious Area

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

3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short   n= 0.150   P2= 3.20"

8.8 20 0.0300 0.04 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.20"

12.0 50 Total

Subcatchment A4-OFF: A4-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=8,837 sf

Runoff Volume=1,020 cf

Runoff Depth>1.39"

Flow Length=50'

Slope=0.0300 '/'

Tc=12.0 min

CN=64

0.25 cfs
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Summary for Subcatchment A5A-PR: A5A-PR

Runoff = 0.02 cfs @ 12.54 hrs,  Volume= 213 cf,  Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

0 98 Roofs, HSG A
912 98 Paved parking, HSG A
587 49 50-75% Grass cover, Fair, HSG A

7,904 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

9,403 43 Weighted Average
8,491 90.30% Pervious Area

912 9.70% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.8 100 0.1600 2.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

15.7 150 Total

Subcatchment A5A-PR: A5A-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=9,403 sf

Runoff Volume=213 cf

Runoff Depth>0.27"

Flow Length=150'

Tc=15.7 min

CN=43

0.02 cfs
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Summary for Subcatchment A5B-PR: A5B-PR

Runoff = 0.01 cfs @ 12.55 hrs,  Volume= 194 cf,  Depth> 0.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

4,051 49 50-75% Grass cover, Fair, HSG A
7,367 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

11,418 41 Weighted Average
11,418 100.00% Pervious Area

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

9.6 50 0.1500 0.09 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.4 133 0.1060 1.63 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

0.7 83 0.0700 1.85 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

11.7 266 Total

Subcatchment A5B-PR: A5B-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=11,418 sf

Runoff Volume=194 cf

Runoff Depth>0.20"

Flow Length=266'

Tc=11.7 min

CN=41

0.01 cfs
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Summary for Subcatchment A5C-PR: A5C-PR

Runoff = 0.02 cfs @ 12.47 hrs,  Volume= 258 cf,  Depth> 0.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

5,674 49 50-75% Grass cover, Fair, HSG A
7,351 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

13,025 42 Weighted Average
13,025 100.00% Pervious Area

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

6.5 25 0.1000 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.7 25 0.1000 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

0.8 100 0.0800 1.98 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

9.0 150 Total

Subcatchment A5C-PR: A5C-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=13,025 sf

Runoff Volume=258 cf

Runoff Depth>0.24"

Flow Length=150'

Tc=9.0 min

CN=42

0.02 cfs
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Summary for Subcatchment A6-PR: A6-PR

Runoff = 1.28 cfs @ 12.08 hrs,  Volume= 4,537 cf,  Depth> 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

0 98 Paved parking, HSG A
12,206 98 Roofs, HSG A

0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
0 49 50-75% Grass cover, Fair, HSG A

12,206 98 Weighted Average
12,206 100.00% Impervious Area

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

6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A6-PR: A6-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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)
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0

Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=12,206 sf

Runoff Volume=4,537 cf

Runoff Depth>4.46"

Tc=6.0 min

CN=98

1.28 cfs
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Summary for Subcatchment A7-PR: A7-PR

Runoff = 0.90 cfs @ 12.09 hrs,  Volume= 2,810 cf,  Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

4,643 98 Roofs, HSG A
3,344 98 Paved parking, HSG A
6,750 49 50-75% Grass cover, Fair, HSG A

0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

14,737 76 Weighted Average
6,750 45.80% Pervious Area
7,987 54.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A7-PR: A7-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=14,737 sf

Runoff Volume=2,810 cf

Runoff Depth>2.29"

Tc=6.0 min

CN=76

0.90 cfs
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Summary for Subcatchment A8-PR: A8-PR

Runoff = 0.76 cfs @ 12.08 hrs,  Volume= 2,710 cf,  Depth> 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

7,290 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

7,290 98 Weighted Average
7,290 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A8-PR: A8-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=7,290 sf

Runoff Volume=2,710 cf

Runoff Depth>4.46"

Tc=6.0 min

CN=98

0.76 cfs
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Summary for Subcatchment A9-PR: A9-PR

Runoff = 0.02 cfs @ 12.61 hrs,  Volume= 299 cf,  Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

7,203 49 50-75% Grass cover, Fair, HSG A
6,020 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

13,223 43 Weighted Average
13,223 100.00% Pervious Area

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

18.3 50 0.0300 0.05 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.8 100 0.1600 2.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

1.3 145 0.0700 1.85 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

20.4 295 Total

Subcatchment A9-PR: A9-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year

24-Hour Storm Rainfall=4.70"

Runoff Area=13,223 sf

Runoff Volume=299 cf

Runoff Depth>0.27"

Flow Length=295'

Tc=20.4 min

CN=43

0.02 cfs
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Summary for Reach 1R: Open Channel

Inflow Area = 8,837 sf, 0.00% Impervious,  Inflow Depth > 1.39"    for  10-Year, 24-Hour Storm event
Inflow = 0.25 cfs @ 12.18 hrs,  Volume= 1,020 cf
Outflow = 0.25 cfs @ 12.21 hrs,  Volume= 1,019 cf,  Atten= 1%,  Lag= 1.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.76 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.40 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 13 cf @ 12.19 hrs
Average Depth at Peak Storage= 0.01'
Bank-Full Depth= 1.00'  Flow Area= 60.0 sf,  Capacity= 1,239.89 cfs

10.00'  x  1.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 50.0 '/'   Top Width= 110.00'
Length= 90.0'   Slope= 0.1111 '/'
Inlet Invert= 35.00',  Outlet Invert= 25.00'

‡

Reach 1R: Open Channel

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

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=8,837 sf

Avg. Flow Depth=0.01'

Max Vel=1.76 fps

n=0.016

L=90.0'

S=0.1111 '/'

Capacity=1,239.89 cfs

0.25 cfs

0.25 cfs
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Summary for Reach 2R: Open Channel

Inflow Area = 56,019 sf, 42.72% Impervious,  Inflow Depth > 1.66"    for  10-Year, 24-Hour Storm event
Inflow = 1.77 cfs @ 12.24 hrs,  Volume= 7,762 cf
Outflow = 1.75 cfs @ 12.27 hrs,  Volume= 7,754 cf,  Atten= 1%,  Lag= 1.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 2.70 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.30 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 100 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00'  Flow Area= 51.0 sf,  Capacity= 589.74 cfs

1.00'  x  1.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 50.0 '/'   Top Width= 101.00'
Length= 153.0'   Slope= 0.0386 '/'
Inlet Invert= 30.90',  Outlet Invert= 25.00'

‡

Reach 2R: Open Channel

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=56,019 sf

Avg. Flow Depth=0.10'

Max Vel=2.70 fps

n=0.016

L=153.0'

S=0.0386 '/'

Capacity=589.74 cfs

1.77 cfs

1.75 cfs
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Summary for Reach 3R: Routing

Inflow Area = 6,592 sf, 1.05% Impervious,  Inflow Depth > 0.43"    for  10-Year, 24-Hour Storm event
Inflow = 0.03 cfs @ 12.29 hrs,  Volume= 239 cf
Outflow = 0.03 cfs @ 12.49 hrs,  Volume= 237 cf,  Atten= 6%,  Lag= 11.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.06 fps,  Min. Travel Time= 6.3 min
Avg. Velocity = 0.68 fps,  Avg. Travel Time= 9.8 min

Peak Storage= 11 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.02'
Bank-Full Depth= 0.50'  Flow Area= 12.5 sf,  Capacity= 102.34 cfs

0.00'  x  0.50'  deep channel,  n= 0.016
Side Slope Z-value= 0.0  100.0 '/'   Top Width= 50.00'
Length= 400.0'   Slope= 0.0500 '/'
Inlet Invert= 20.00',  Outlet Invert= 0.00'

‡

Reach 3R: Routing

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=6,592 sf

Avg. Flow Depth=0.02'

Max Vel=1.06 fps

n=0.016

L=400.0'

S=0.0500 '/'

Capacity=102.34 cfs

0.03 cfs

0.03 cfs
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Summary for Reach 4R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 67,437 sf, 35.49% Impervious,  Inflow Depth > 1.41"    for  10-Year, 24-Hour Storm event
Inflow = 1.75 cfs @ 12.27 hrs,  Volume= 7,948 cf
Outflow = 1.75 cfs @ 12.27 hrs,  Volume= 7,946 cf,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 4.83 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.13 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 16 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.90 cfs

12.0"  Round Pipe
n= 0.012
Length= 44.0'   Slope= 0.0102 '/'
Inlet Invert= 18.65',  Outlet Invert= 18.20'

Reach 4R: 12" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=67,437 sf

Avg. Flow Depth=0.47'

Max Vel=4.83 fps

12.0"

Round Pipe

n=0.012

L=44.0'

S=0.0102 '/'

Capacity=3.90 cfs

1.75 cfs

1.75 cfs
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Summary for Reach 5R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 251,655 sf, 47.27% Impervious,  Inflow Depth > 0.98"    for  10-Year, 24-Hour Storm event
Inflow = 3.94 cfs @ 12.25 hrs,  Volume= 20,643 cf
Outflow = 3.93 cfs @ 12.26 hrs,  Volume= 20,635 cf,  Atten= 0%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 7.27 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.80 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 85 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.52'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 15.33 cfs

18.0"  Round Pipe
n= 0.012
Length= 157.0'   Slope= 0.0182 '/'
Inlet Invert= 14.55',  Outlet Invert= 11.70'

Reach 5R: 18" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=251,655 sf

Avg. Flow Depth=0.52'

Max Vel=7.27 fps

18.0"

Round Pipe

n=0.012

L=157.0'

S=0.0182 '/'

Capacity=15.33 cfs

3.94 cfs

3.93 cfs
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Summary for Reach 6R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 255,678 sf, 47.82% Impervious,  Inflow Depth > 0.97"    for  10-Year, 24-Hour Storm event
Inflow = 3.93 cfs @ 12.26 hrs,  Volume= 20,635 cf
Outflow = 3.93 cfs @ 12.26 hrs,  Volume= 20,632 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 7.48 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.89 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 25 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 16.01 cfs

18.0"  Round Pipe
n= 0.012
Length= 48.0'   Slope= 0.0198 '/'
Inlet Invert= 11.70',  Outlet Invert= 10.75'

Reach 6R: 18" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=255,678 sf

Avg. Flow Depth=0.51'

Max Vel=7.48 fps

18.0"

Round Pipe

n=0.012

L=48.0'

S=0.0198 '/'

Capacity=16.01 cfs

3.93 cfs

3.93 cfs
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Summary for Reach 7R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 59,959 sf, 9.86% Impervious,  Inflow Depth > 0.58"    for  10-Year, 24-Hour Storm event
Inflow = 0.41 cfs @ 12.36 hrs,  Volume= 2,877 cf
Outflow = 0.41 cfs @ 12.36 hrs,  Volume= 2,876 cf,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 3.44 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.85 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 4 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.26 cfs

12.0"  Round Pipe
n= 0.012
Length= 37.0'   Slope= 0.0122 '/'
Inlet Invert= 18.00',  Outlet Invert= 17.55'

Reach 7R: 12" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=59,959 sf

Avg. Flow Depth=0.21'

Max Vel=3.44 fps

12.0"

Round Pipe

n=0.012

L=37.0'

S=0.0122 '/'

Capacity=4.26 cfs

0.41 cfs
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Summary for Reach 8R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 1R OUTLET depth by 0.42' @ 12.16 hrs

Inflow Area = 43,402 sf, 42.31% Impervious,  Inflow Depth > 2.30"    for  10-Year, 24-Hour Storm event
Inflow = 2.11 cfs @ 12.16 hrs,  Volume= 8,318 cf
Outflow = 2.09 cfs @ 12.17 hrs,  Volume= 8,313 cf,  Atten= 1%,  Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 6.55 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 2.40 fps,  Avg. Travel Time= 1.5 min

Peak Storage= 71 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 5.51 cfs

12.0"  Round Pipe
n= 0.012
Length= 221.0'   Slope= 0.0204 '/'
Inlet Invert= 25.00',  Outlet Invert= 20.50'
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Reach 8R: 12" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=43,402 sf

Avg. Flow Depth=0.43'

Max Vel=6.55 fps

12.0"

Round Pipe

n=0.012

L=221.0'

S=0.0204 '/'

Capacity=5.51 cfs
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2.09 cfs
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Summary for Reach 9R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 110,839 sf, 38.16% Impervious,  Inflow Depth > 1.76"    for  10-Year, 24-Hour Storm event
Inflow = 3.63 cfs @ 12.21 hrs,  Volume= 16,260 cf
Outflow = 3.60 cfs @ 12.23 hrs,  Volume= 16,248 cf,  Atten= 1%,  Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 5.71 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 2.13 fps,  Avg. Travel Time= 1.7 min

Peak Storage= 139 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.58'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 11.38 cfs

18.0"  Round Pipe
n= 0.012
Length= 220.0'   Slope= 0.0100 '/'
Inlet Invert= 16.75',  Outlet Invert= 14.55'

Reach 9R: 18" Pipe
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Avg. Flow Depth=0.58'

Max Vel=5.71 fps
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Round Pipe
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Summary for Pond A2-P: CHAMBERS

Inflow Area = 80,857 sf, 87.50% Impervious,  Inflow Depth > 3.78"    for  10-Year, 24-Hour Storm event
Inflow = 7.70 cfs @ 12.09 hrs,  Volume= 25,492 cf
Outflow = 1.37 cfs @ 12.54 hrs,  Volume= 25,483 cf,  Atten= 82%,  Lag= 27.5 min
Discarded = 0.69 cfs @ 11.44 hrs,  Volume= 23,965 cf
Primary = 0.68 cfs @ 12.54 hrs,  Volume= 1,518 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev= 17.90' @ 12.54 hrs   Surf.Area= 3,603 sf   Storage= 8,621 cf

Plug-Flow detention time= 79.8 min calculated for 25,483 cf (100% of inflow)
Center-of-Mass det. time= 79.6 min ( 859.7 - 780.2 )

Volume Invert Avail.Storage Storage Description

#1A 14.50' 5,063 cf 29.92'W x 120.42'L x 5.50'H Field A
19,814 cf Overall - 7,156 cf Embedded = 12,658 cf  x 40.0% Voids

#2A 15.25' 7,156 cf ADS_StormTech MC-3500 d +Cap  x 64  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
64 Chambers in 4 Rows
Cap Storage= +14.9 cf x 2 x 4 rows = 119.2 cf

12,219 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 15.25' 12.0"  Round Culvert   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 15.25' / 15.15'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 19.50' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Discarded 14.50' 8.270 in/hr Exfiltration over Surface area   
#4 Device 1 17.40' 8.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow  Max=0.69 cfs @ 11.44 hrs  HW=14.56'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.69 cfs)

Primary OutFlow  Max=0.68 cfs @ 12.54 hrs  HW=17.90'   (Free Discharge)
1=Culvert  (Passes 0.68 cfs of 5.55 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 0.68 cfs @ 2.41 fps)
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Pond A2-P: CHAMBERS
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Inflow Area=80,857 sf

Peak Elev=17.90'
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Summary for Pond A3-P: CHAMBERS

Inflow Area = 4,023 sf, 82.53% Impervious,  Inflow Depth > 3.48"    for  10-Year, 24-Hour Storm event
Inflow = 0.36 cfs @ 12.09 hrs,  Volume= 1,168 cf
Outflow = 0.07 cfs @ 11.72 hrs,  Volume= 1,168 cf,  Atten= 81%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 11.72 hrs,  Volume= 1,168 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 15.91' @ 12.54 hrs   Surf.Area= 353 sf   Storage= 308 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 26.2 min ( 822.3 - 796.1 )

Volume Invert Avail.Storage Storage Description

#1A 14.50' 347 cf 11.00'W x 32.10'L x 3.50'H Field A
1,236 cf Overall - 368 cf Embedded = 868 cf  x 40.0% Voids

#2A 15.00' 368 cf ADS_StormTech SC-740 +Cap  x 8  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Chambers in 2 Rows

715 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 15.00' 12.0"  Round Culvert   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 15.00' / 14.90'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 16.90' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 16.15' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Discarded 14.50' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.07 cfs @ 11.72 hrs  HW=14.54'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=14.50'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)



Type III 24-hr  10-Year, 24-Hour Storm Rainfall=4.70"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 72HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Pond A3-P: CHAMBERS
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Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Inflow Area = 290,230 sf, 44.91% Impervious,  Inflow Depth > 0.99"    for  10-Year, 24-Hour Storm event
Inflow = 4.40 cfs @ 12.25 hrs,  Volume= 23,978 cf
Primary = 4.40 cfs @ 12.25 hrs,  Volume= 23,978 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
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Summary for Link DMH-A2: DMH-A2

Inflow Area = 255,678 sf, 47.82% Impervious,  Inflow Depth > 0.97"    for  10-Year, 24-Hour Storm event
Inflow = 3.93 cfs @ 12.26 hrs,  Volume= 20,635 cf
Primary = 3.93 cfs @ 12.26 hrs,  Volume= 20,635 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A2: DMH-A2
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Summary for Link DMH-A3: DMH-A3

Inflow Area = 251,655 sf, 47.27% Impervious,  Inflow Depth > 0.98"    for  10-Year, 24-Hour Storm event
Inflow = 3.94 cfs @ 12.25 hrs,  Volume= 20,643 cf
Primary = 3.94 cfs @ 12.25 hrs,  Volume= 20,643 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A3: DMH-A3
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Summary for Link DMH-A4: DMH-A4

Inflow Area = 110,839 sf, 38.16% Impervious,  Inflow Depth > 1.76"    for  10-Year, 24-Hour Storm event
Inflow = 3.63 cfs @ 12.21 hrs,  Volume= 16,260 cf
Primary = 3.63 cfs @ 12.21 hrs,  Volume= 16,260 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A4: DMH-A4
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Time span=0.00-24.00 hrs, dt=0.04 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,704 sf   83.87% Impervious   Runoff Depth>4.36"Subcatchment A10-PR: A10-PR
   Tc=6.0 min   CN=90   Runoff=2.20 cfs  7,154 cf

Runoff Area=6,592 sf   1.05% Impervious   Runoff Depth>0.72"Subcatchment A11-PR: A11-PR
   Tc=6.0 min   CN=47   Runoff=0.08 cfs  398 cf

Runoff Area=4,023 sf   82.53% Impervious   Runoff Depth>4.25"Subcatchment A12-PR: A12-PR
   Tc=6.0 min   CN=89   Runoff=0.44 cfs  1,424 cf

Runoff Area=25,162 sf   69.35% Impervious   Runoff Depth>4.14"Subcatchment A1A-OFF: A1A-OFF
   Flow Length=167'   Slope=0.0500 '/'   Tc=11.1 min   CN=88   Runoff=2.29 cfs  8,679 cf

Runoff Area=56,019 sf   42.72% Impervious   Runoff Depth>2.24"Subcatchment A1B-OFF: A1B-OFF
   Flow Length=155'   Tc=16.0 min   CN=68   Runoff=2.43 cfs  10,434 cf

Runoff Area=46,934 sf   12.59% Impervious   Runoff Depth>1.03"Subcatchment A1C-OFF: A1C-OFF
   Flow Length=210'   Slope=0.0500 '/'   Tc=17.3 min   CN=52   Runoff=0.73 cfs  4,030 cf

Runoff Area=17,456 sf   78.92% Impervious   Runoff Depth>4.14"Subcatchment A2-PR: A2-PR
   Tc=6.0 min   CN=88   Runoff=1.87 cfs  6,026 cf

Runoff Area=24,201 sf   86.59% Impervious   Runoff Depth>4.47"Subcatchment A3-PR: A3-PR
   Tc=6.0 min   CN=91   Runoff=2.74 cfs  9,005 cf

Runoff Area=8,837 sf   0.00% Impervious   Runoff Depth>1.91"Subcatchment A4-OFF: A4-OFF
   Flow Length=50'   Slope=0.0300 '/'   Tc=12.0 min   CN=64   Runoff=0.36 cfs  1,406 cf

Runoff Area=9,403 sf   9.70% Impervious   Runoff Depth>0.50"Subcatchment A5A-PR: A5A-PR
   Flow Length=150'   Tc=15.7 min   CN=43   Runoff=0.05 cfs  392 cf

Runoff Area=11,418 sf   0.00% Impervious   Runoff Depth>0.40"Subcatchment A5B-PR: A5B-PR
   Flow Length=266'   Tc=11.7 min   CN=41   Runoff=0.04 cfs  382 cf

Runoff Area=13,025 sf   0.00% Impervious   Runoff Depth>0.45"Subcatchment A5C-PR: A5C-PR
   Flow Length=150'   Tc=9.0 min   CN=42   Runoff=0.06 cfs  490 cf

Runoff Area=12,206 sf   100.00% Impervious   Runoff Depth>5.26"Subcatchment A6-PR: A6-PR
   Tc=6.0 min   CN=98   Runoff=1.50 cfs  5,349 cf

Runoff Area=14,737 sf   54.20% Impervious   Runoff Depth>2.95"Subcatchment A7-PR: A7-PR
   Tc=6.0 min   CN=76   Runoff=1.16 cfs  3,623 cf

Runoff Area=7,290 sf   100.00% Impervious   Runoff Depth>5.26"Subcatchment A8-PR: A8-PR
   Tc=6.0 min   CN=98   Runoff=0.89 cfs  3,195 cf

Runoff Area=13,223 sf   0.00% Impervious   Runoff Depth>0.50"Subcatchment A9-PR: A9-PR
   Flow Length=295'   Tc=20.4 min   CN=43   Runoff=0.06 cfs  550 cf
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Avg. Flow Depth=0.02'   Max Vel=1.99 fps   Inflow=0.36 cfs  1,406 cfReach 1R: Open Channel
n=0.016   L=90.0'   S=0.1111 '/'   Capacity=1,239.89 cfs   Outflow=0.35 cfs  1,405 cf

Avg. Flow Depth=0.12'   Max Vel=2.93 fps   Inflow=2.43 cfs  10,434 cfReach 2R: Open Channel
n=0.016   L=153.0'   S=0.0386 '/'   Capacity=589.74 cfs   Outflow=2.41 cfs  10,425 cf

Avg. Flow Depth=0.03'   Max Vel=1.29 fps   Inflow=0.08 cfs  398 cfReach 3R: Routing
n=0.016   L=400.0'   S=0.0500 '/'   Capacity=102.34 cfs   Outflow=0.06 cfs  395 cf

Avg. Flow Depth=0.57'   Max Vel=5.23 fps   Inflow=2.44 cfs  10,808 cfReach 4R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=44.0'   S=0.0102 '/'   Capacity=3.90 cfs   Outflow=2.43 cfs  10,806 cf

Avg. Flow Depth=0.68'   Max Vel=8.29 fps   Inflow=6.42 cfs  30,027 cfReach 5R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=157.0'   S=0.0182 '/'   Capacity=15.33 cfs   Outflow=6.41 cfs  30,018 cf

Avg. Flow Depth=0.66'   Max Vel=8.56 fps   Inflow=6.41 cfs  30,052 cfReach 6R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=48.0'   S=0.0198 '/'   Capacity=16.01 cfs   Outflow=6.41 cfs  30,049 cf

Avg. Flow Depth=0.29'   Max Vel=4.12 fps   Inflow=0.78 cfs  4,520 cfReach 7R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=37.0'   S=0.0122 '/'   Capacity=4.26 cfs   Outflow=0.78 cfs  4,519 cf

Avg. Flow Depth=0.49'   Max Vel=6.93 fps   Inflow=2.63 cfs  10,476 cfReach 8R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=221.0'   S=0.0204 '/'   Capacity=5.51 cfs   Outflow=2.60 cfs  10,470 cf

Avg. Flow Depth=0.68'   Max Vel=6.15 fps   Inflow=4.79 cfs  21,277 cfReach 9R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=220.0'   S=0.0100 '/'   Capacity=11.38 cfs   Outflow=4.74 cfs  21,263 cf

Peak Elev=18.48'  Storage=9,918 cf   Inflow=9.20 cfs  30,729 cfPond A2-P: CHAMBERS
   Discarded=0.69 cfs  26,475 cf   Primary=1.45 cfs  4,244 cf   Outflow=2.14 cfs  30,719 cf

Peak Elev=16.27'  Storage=396 cf   Inflow=0.44 cfs  1,424 cfPond A3-P: CHAMBERS
   Discarded=0.07 cfs  1,390 cf   Primary=0.04 cfs  34 cf   Outflow=0.11 cfs  1,424 cf

   Inflow=7.04 cfs  34,617 cfLink A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
   Primary=7.04 cfs  34,617 cf

   Inflow=6.41 cfs  30,052 cfLink DMH-A2: DMH-A2
   Primary=6.41 cfs  30,052 cf

   Inflow=6.42 cfs  30,027 cfLink DMH-A3: DMH-A3
   Primary=6.42 cfs  30,027 cf

   Inflow=4.79 cfs  21,277 cfLink DMH-A4: DMH-A4
   Primary=4.79 cfs  21,277 cf

Total Runoff Area = 290,230 sf   Runoff Volume = 62,538 cf   Average Runoff Depth = 2.59"
55.09% Pervious = 159,896 sf     44.91% Impervious = 130,334 sf
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Summary for Subcatchment A10-PR: A10-PR

Runoff = 2.20 cfs @ 12.09 hrs,  Volume= 7,154 cf,  Depth> 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

4,128 98 Roofs, HSG A
12,397 98 Paved parking, HSG A
3,179 49 50-75% Grass cover, Fair, HSG A

0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

19,704 90 Weighted Average
3,179 16.13% Pervious Area

16,525 83.87% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A10-PR: A10-PR

Runoff

Hydrograph
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Type III 24-hr
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24-Hour Storm Rainfall=5.50"

Runoff Area=19,704 sf

Runoff Volume=7,154 cf

Runoff Depth>4.36"

Tc=6.0 min

CN=90

2.20 cfs
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Summary for Subcatchment A11-PR: A11-PR

Runoff = 0.08 cfs @ 12.13 hrs,  Volume= 398 cf,  Depth> 0.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

0 98 Roofs, HSG A
69 98 Paved parking, HSG A

5,348 49 50-75% Grass cover, Fair, HSG A
1,175 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

6,592 47 Weighted Average
6,523 98.95% Pervious Area

69 1.05% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A11-PR: A11-PR
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Summary for Subcatchment A12-PR: A12-PR

Runoff = 0.44 cfs @ 12.09 hrs,  Volume= 1,424 cf,  Depth> 4.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

208 98 Roofs, HSG A
3,112 98 Paved parking, HSG A

703 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

4,023 89 Weighted Average
703 17.47% Pervious Area

3,320 82.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A12-PR: A12-PR
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Summary for Subcatchment A1A-OFF: A1A-OFF

Runoff = 2.29 cfs @ 12.15 hrs,  Volume= 8,679 cf,  Depth> 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

3,405 98 Roofs, HSG A
14,045 98 Paved parking, HSG A
1,238 49 50-75% Grass cover, Fair, HSG A
3,513 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

25,162 88 Weighted Average
7,712 30.65% Pervious Area

17,450 69.35% Impervious Area

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

2.2 25 0.0500 0.19 Sheet Flow, SHEET FLOW
Grass: Short   n= 0.150   P2= 3.20"

8.5 25 0.0500 0.05 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.4 117 0.0500 4.54 Shallow Concentrated Flow, shallow conc. flow
Paved   Kv= 20.3 fps

11.1 167 Total

Subcatchment A1A-OFF: A1A-OFF

Runoff

Hydrograph

Time  (hours)
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Summary for Subcatchment A1B-OFF: A1B-OFF

Runoff = 2.43 cfs @ 12.23 hrs,  Volume= 10,434 cf,  Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

5,821 98 Roofs, HSG A
18,112 98 Paved parking, HSG A
13,113 49 50-75% Grass cover, Fair, HSG A
18,973 43 Woods/grass comb., Fair, HSG A

0 96 Gravel surface, HSG A

56,019 68 Weighted Average
32,086 57.28% Pervious Area
23,933 42.72% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.1 105 0.1090 1.65 Shallow Concentrated Flow, shallow conc. flow
Woodland   Kv= 5.0 fps

16.0 155 Total

Subcatchment A1B-OFF: A1B-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
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0

Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=56,019 sf

Runoff Volume=10,434 cf

Runoff Depth>2.24"

Flow Length=155'

Tc=16.0 min

CN=68

2.43 cfs
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Summary for Subcatchment A1C-OFF: A1C-OFF

Runoff = 0.73 cfs @ 12.30 hrs,  Volume= 4,030 cf,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

4,043 98 Roofs, HSG A
1,867 98 Paved parking, HSG A

14,063 49 50-75% Grass cover, Fair, HSG A
26,961 43 Woods/grass comb., Fair, HSG A

0 96 Gravel surface, HSG A

46,934 52 Weighted Average
41,024 87.41% Pervious Area
5,910 12.59% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow
Woodland   Kv= 5.0 fps

17.3 210 Total

Subcatchment A1C-OFF: A1C-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
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)

0.8
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0.7

0.65
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0.5

0.45
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0.3

0.25
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0.15

0.1

0.05

0

Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=46,934 sf

Runoff Volume=4,030 cf

Runoff Depth>1.03"

Flow Length=210'

Slope=0.0500 '/'

Tc=17.3 min

CN=52

0.73 cfs
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Summary for Subcatchment A2-PR: A2-PR

Runoff = 1.87 cfs @ 12.09 hrs,  Volume= 6,026 cf,  Depth> 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

13,777 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A

3,679 49 50-75% Grass cover, Fair, HSG A

17,456 88 Weighted Average
3,679 21.08% Pervious Area

13,777 78.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A2-PR: A2-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=17,456 sf

Runoff Volume=6,026 cf

Runoff Depth>4.14"

Tc=6.0 min

CN=88

1.87 cfs
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Summary for Subcatchment A3-PR: A3-PR

Runoff = 2.74 cfs @ 12.09 hrs,  Volume= 9,005 cf,  Depth> 4.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

20,955 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A

3,246 49 50-75% Grass cover, Fair, HSG A

24,201 91 Weighted Average
3,246 13.41% Pervious Area

20,955 86.59% Impervious Area

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

6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A3-PR: A3-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=24,201 sf

Runoff Volume=9,005 cf

Runoff Depth>4.47"

Tc=6.0 min

CN=91

2.74 cfs
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Summary for Subcatchment A4-OFF: A4-OFF

Runoff = 0.36 cfs @ 12.18 hrs,  Volume= 1,406 cf,  Depth> 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A

4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A

8,837 64 Weighted Average
8,837 100.00% Pervious Area

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

3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short   n= 0.150   P2= 3.20"

8.8 20 0.0300 0.04 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.20"

12.0 50 Total

Subcatchment A4-OFF: A4-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.38
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=8,837 sf

Runoff Volume=1,406 cf

Runoff Depth>1.91"

Flow Length=50'

Slope=0.0300 '/'

Tc=12.0 min

CN=64

0.36 cfs
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Summary for Subcatchment A5A-PR: A5A-PR

Runoff = 0.05 cfs @ 12.45 hrs,  Volume= 392 cf,  Depth> 0.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

0 98 Roofs, HSG A
912 98 Paved parking, HSG A
587 49 50-75% Grass cover, Fair, HSG A

7,904 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

9,403 43 Weighted Average
8,491 90.30% Pervious Area

912 9.70% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.8 100 0.1600 2.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

15.7 150 Total

Subcatchment A5A-PR: A5A-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=9,403 sf

Runoff Volume=392 cf

Runoff Depth>0.50"

Flow Length=150'

Tc=15.7 min

CN=43

0.05 cfs
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Summary for Subcatchment A5B-PR: A5B-PR

Runoff = 0.04 cfs @ 12.44 hrs,  Volume= 382 cf,  Depth> 0.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

4,051 49 50-75% Grass cover, Fair, HSG A
7,367 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

11,418 41 Weighted Average
11,418 100.00% Pervious Area

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

9.6 50 0.1500 0.09 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.4 133 0.1060 1.63 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

0.7 83 0.0700 1.85 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

11.7 266 Total

Subcatchment A5B-PR: A5B-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=11,418 sf

Runoff Volume=382 cf

Runoff Depth>0.40"

Flow Length=266'

Tc=11.7 min

CN=41

0.04 cfs
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Summary for Subcatchment A5C-PR: A5C-PR

Runoff = 0.06 cfs @ 12.37 hrs,  Volume= 490 cf,  Depth> 0.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

5,674 49 50-75% Grass cover, Fair, HSG A
7,351 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

13,025 42 Weighted Average
13,025 100.00% Pervious Area

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

6.5 25 0.1000 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.7 25 0.1000 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

0.8 100 0.0800 1.98 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

9.0 150 Total

Subcatchment A5C-PR: A5C-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=13,025 sf

Runoff Volume=490 cf

Runoff Depth>0.45"

Flow Length=150'

Tc=9.0 min

CN=42

0.06 cfs



Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 91HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment A6-PR: A6-PR

Runoff = 1.50 cfs @ 12.08 hrs,  Volume= 5,349 cf,  Depth> 5.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

0 98 Paved parking, HSG A
12,206 98 Roofs, HSG A

0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
0 49 50-75% Grass cover, Fair, HSG A

12,206 98 Weighted Average
12,206 100.00% Impervious Area

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

6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A6-PR: A6-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=12,206 sf

Runoff Volume=5,349 cf

Runoff Depth>5.26"

Tc=6.0 min

CN=98

1.50 cfs
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Summary for Subcatchment A7-PR: A7-PR

Runoff = 1.16 cfs @ 12.09 hrs,  Volume= 3,623 cf,  Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

4,643 98 Roofs, HSG A
3,344 98 Paved parking, HSG A
6,750 49 50-75% Grass cover, Fair, HSG A

0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

14,737 76 Weighted Average
6,750 45.80% Pervious Area
7,987 54.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A7-PR: A7-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=14,737 sf

Runoff Volume=3,623 cf

Runoff Depth>2.95"

Tc=6.0 min

CN=76

1.16 cfs
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Summary for Subcatchment A8-PR: A8-PR

Runoff = 0.89 cfs @ 12.08 hrs,  Volume= 3,195 cf,  Depth> 5.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

7,290 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

7,290 98 Weighted Average
7,290 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A8-PR: A8-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=7,290 sf

Runoff Volume=3,195 cf

Runoff Depth>5.26"

Tc=6.0 min

CN=98

0.89 cfs
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Summary for Subcatchment A9-PR: A9-PR

Runoff = 0.06 cfs @ 12.52 hrs,  Volume= 550 cf,  Depth> 0.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

7,203 49 50-75% Grass cover, Fair, HSG A
6,020 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

13,223 43 Weighted Average
13,223 100.00% Pervious Area

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

18.3 50 0.0300 0.05 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.8 100 0.1600 2.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

1.3 145 0.0700 1.85 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

20.4 295 Total

Subcatchment A9-PR: A9-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-Year

24-Hour Storm Rainfall=5.50"

Runoff Area=13,223 sf

Runoff Volume=550 cf

Runoff Depth>0.50"

Flow Length=295'

Tc=20.4 min

CN=43

0.06 cfs
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Summary for Reach 1R: Open Channel

Inflow Area = 8,837 sf, 0.00% Impervious,  Inflow Depth > 1.91"    for  25-Year, 24-Hour Storm event
Inflow = 0.36 cfs @ 12.18 hrs,  Volume= 1,406 cf
Outflow = 0.35 cfs @ 12.20 hrs,  Volume= 1,405 cf,  Atten= 1%,  Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.99 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.41 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 16 cf @ 12.19 hrs
Average Depth at Peak Storage= 0.02'
Bank-Full Depth= 1.00'  Flow Area= 60.0 sf,  Capacity= 1,239.89 cfs

10.00'  x  1.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 50.0 '/'   Top Width= 110.00'
Length= 90.0'   Slope= 0.1111 '/'
Inlet Invert= 35.00',  Outlet Invert= 25.00'

‡

Reach 1R: Open Channel

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.38

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=8,837 sf

Avg. Flow Depth=0.02'

Max Vel=1.99 fps

n=0.016

L=90.0'

S=0.1111 '/'

Capacity=1,239.89 cfs

0.36 cfs

0.35 cfs
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Summary for Reach 2R: Open Channel

Inflow Area = 56,019 sf, 42.72% Impervious,  Inflow Depth > 2.24"    for  25-Year, 24-Hour Storm event
Inflow = 2.43 cfs @ 12.23 hrs,  Volume= 10,434 cf
Outflow = 2.41 cfs @ 12.26 hrs,  Volume= 10,425 cf,  Atten= 1%,  Lag= 1.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 2.93 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.38 fps,  Avg. Travel Time= 1.9 min

Peak Storage= 127 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.00'  Flow Area= 51.0 sf,  Capacity= 589.74 cfs

1.00'  x  1.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 50.0 '/'   Top Width= 101.00'
Length= 153.0'   Slope= 0.0386 '/'
Inlet Invert= 30.90',  Outlet Invert= 25.00'

‡

Reach 2R: Open Channel

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=56,019 sf
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Summary for Reach 3R: Routing

Inflow Area = 6,592 sf, 1.05% Impervious,  Inflow Depth > 0.72"    for  25-Year, 24-Hour Storm event
Inflow = 0.08 cfs @ 12.13 hrs,  Volume= 398 cf
Outflow = 0.06 cfs @ 12.33 hrs,  Volume= 395 cf,  Atten= 18%,  Lag= 11.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.29 fps,  Min. Travel Time= 5.2 min
Avg. Velocity = 0.76 fps,  Avg. Travel Time= 8.8 min

Peak Storage= 19 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 0.50'  Flow Area= 12.5 sf,  Capacity= 102.34 cfs

0.00'  x  0.50'  deep channel,  n= 0.016
Side Slope Z-value= 0.0  100.0 '/'   Top Width= 50.00'
Length= 400.0'   Slope= 0.0500 '/'
Inlet Invert= 20.00',  Outlet Invert= 0.00'

‡

Reach 3R: Routing
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Summary for Reach 4R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 67,437 sf, 35.49% Impervious,  Inflow Depth > 1.92"    for  25-Year, 24-Hour Storm event
Inflow = 2.44 cfs @ 12.26 hrs,  Volume= 10,808 cf
Outflow = 2.43 cfs @ 12.26 hrs,  Volume= 10,806 cf,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 5.23 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.29 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 20 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.57'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.90 cfs

12.0"  Round Pipe
n= 0.012
Length= 44.0'   Slope= 0.0102 '/'
Inlet Invert= 18.65',  Outlet Invert= 18.20'

Reach 4R: 12" Pipe
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Summary for Reach 5R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 251,655 sf, 47.27% Impervious,  Inflow Depth > 1.43"    for  25-Year, 24-Hour Storm event
Inflow = 6.42 cfs @ 12.27 hrs,  Volume= 30,027 cf
Outflow = 6.41 cfs @ 12.29 hrs,  Volume= 30,018 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 8.29 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 3.02 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 122 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 15.33 cfs

18.0"  Round Pipe
n= 0.012
Length= 157.0'   Slope= 0.0182 '/'
Inlet Invert= 14.55',  Outlet Invert= 11.70'

Reach 5R: 18" Pipe
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Summary for Reach 6R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 255,678 sf, 47.82% Impervious,  Inflow Depth > 1.41"    for  25-Year, 24-Hour Storm event
Inflow = 6.41 cfs @ 12.29 hrs,  Volume= 30,052 cf
Outflow = 6.41 cfs @ 12.29 hrs,  Volume= 30,049 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 8.56 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.11 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 36 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.66'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 16.01 cfs

18.0"  Round Pipe
n= 0.012
Length= 48.0'   Slope= 0.0198 '/'
Inlet Invert= 11.70',  Outlet Invert= 10.75'

Reach 6R: 18" Pipe
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Summary for Reach 7R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 59,959 sf, 9.86% Impervious,  Inflow Depth > 0.90"    for  25-Year, 24-Hour Storm event
Inflow = 0.78 cfs @ 12.30 hrs,  Volume= 4,520 cf
Outflow = 0.78 cfs @ 12.31 hrs,  Volume= 4,519 cf,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 4.12 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.07 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 7 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.26 cfs

12.0"  Round Pipe
n= 0.012
Length= 37.0'   Slope= 0.0122 '/'
Inlet Invert= 18.00',  Outlet Invert= 17.55'

Reach 7R: 12" Pipe
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Summary for Reach 8R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 1R OUTLET depth by 0.47' @ 12.16 hrs

Inflow Area = 43,402 sf, 42.31% Impervious,  Inflow Depth > 2.90"    for  25-Year, 24-Hour Storm event
Inflow = 2.63 cfs @ 12.16 hrs,  Volume= 10,476 cf
Outflow = 2.60 cfs @ 12.17 hrs,  Volume= 10,470 cf,  Atten= 1%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 6.93 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.53 fps,  Avg. Travel Time= 1.5 min

Peak Storage= 84 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 5.51 cfs

12.0"  Round Pipe
n= 0.012
Length= 221.0'   Slope= 0.0204 '/'
Inlet Invert= 25.00',  Outlet Invert= 20.50'
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Reach 8R: 12" Pipe
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Summary for Reach 9R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 110,839 sf, 38.16% Impervious,  Inflow Depth > 2.30"    for  25-Year, 24-Hour Storm event
Inflow = 4.79 cfs @ 12.21 hrs,  Volume= 21,277 cf
Outflow = 4.74 cfs @ 12.23 hrs,  Volume= 21,263 cf,  Atten= 1%,  Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 6.15 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 2.27 fps,  Avg. Travel Time= 1.6 min

Peak Storage= 170 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 11.38 cfs

18.0"  Round Pipe
n= 0.012
Length= 220.0'   Slope= 0.0100 '/'
Inlet Invert= 16.75',  Outlet Invert= 14.55'

Reach 9R: 18" Pipe
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Summary for Pond A2-P: CHAMBERS

Inflow Area = 80,857 sf, 87.50% Impervious,  Inflow Depth > 4.56"    for  25-Year, 24-Hour Storm event
Inflow = 9.20 cfs @ 12.09 hrs,  Volume= 30,729 cf
Outflow = 2.14 cfs @ 12.48 hrs,  Volume= 30,719 cf,  Atten= 77%,  Lag= 23.7 min
Discarded = 0.69 cfs @ 11.24 hrs,  Volume= 26,475 cf
Primary = 1.45 cfs @ 12.48 hrs,  Volume= 4,244 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev= 18.48' @ 12.48 hrs   Surf.Area= 3,603 sf   Storage= 9,918 cf

Plug-Flow detention time= 76.5 min calculated for 30,719 cf (100% of inflow)
Center-of-Mass det. time= 76.3 min ( 852.2 - 775.9 )

Volume Invert Avail.Storage Storage Description

#1A 14.50' 5,063 cf 29.92'W x 120.42'L x 5.50'H Field A
19,814 cf Overall - 7,156 cf Embedded = 12,658 cf  x 40.0% Voids

#2A 15.25' 7,156 cf ADS_StormTech MC-3500 d +Cap  x 64  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
64 Chambers in 4 Rows
Cap Storage= +14.9 cf x 2 x 4 rows = 119.2 cf

12,219 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 15.25' 12.0"  Round Culvert   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 15.25' / 15.15'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 19.50' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Discarded 14.50' 8.270 in/hr Exfiltration over Surface area   
#4 Device 1 17.40' 8.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow  Max=0.69 cfs @ 11.24 hrs  HW=14.56'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.69 cfs)

Primary OutFlow  Max=1.45 cfs @ 12.48 hrs  HW=18.48'   (Free Discharge)
1=Culvert  (Passes 1.45 cfs of 6.25 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 1.45 cfs @ 4.17 fps)
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Pond A2-P: CHAMBERS
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Summary for Pond A3-P: CHAMBERS

Inflow Area = 4,023 sf, 82.53% Impervious,  Inflow Depth > 4.25"    for  25-Year, 24-Hour Storm event
Inflow = 0.44 cfs @ 12.09 hrs,  Volume= 1,424 cf
Outflow = 0.11 cfs @ 12.47 hrs,  Volume= 1,424 cf,  Atten= 75%,  Lag= 23.2 min
Discarded = 0.07 cfs @ 11.68 hrs,  Volume= 1,390 cf
Primary = 0.04 cfs @ 12.47 hrs,  Volume= 34 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 16.27' @ 12.47 hrs   Surf.Area= 353 sf   Storage= 396 cf

Plug-Flow detention time= 34.1 min calculated for 1,422 cf (100% of inflow)
Center-of-Mass det. time= 33.8 min ( 824.4 - 790.6 )

Volume Invert Avail.Storage Storage Description

#1A 14.50' 347 cf 11.00'W x 32.10'L x 3.50'H Field A
1,236 cf Overall - 368 cf Embedded = 868 cf  x 40.0% Voids

#2A 15.00' 368 cf ADS_StormTech SC-740 +Cap  x 8  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Chambers in 2 Rows

715 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 15.00' 12.0"  Round Culvert   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 15.00' / 14.90'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 16.90' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 16.15' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Discarded 14.50' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.07 cfs @ 11.68 hrs  HW=14.54'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.04 cfs @ 12.47 hrs  HW=16.26'   (Free Discharge)
1=Culvert  (Passes 0.04 cfs of 3.00 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Orifice/Grate  (Orifice Controls 0.04 cfs @ 1.15 fps)
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Pond A3-P: CHAMBERS
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Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Inflow Area = 290,230 sf, 44.91% Impervious,  Inflow Depth > 1.43"    for  25-Year, 24-Hour Storm event
Inflow = 7.04 cfs @ 12.28 hrs,  Volume= 34,617 cf
Primary = 7.04 cfs @ 12.28 hrs,  Volume= 34,617 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
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Summary for Link DMH-A2: DMH-A2

Inflow Area = 255,678 sf, 47.82% Impervious,  Inflow Depth > 1.41"    for  25-Year, 24-Hour Storm event
Inflow = 6.41 cfs @ 12.29 hrs,  Volume= 30,052 cf
Primary = 6.41 cfs @ 12.29 hrs,  Volume= 30,052 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A2: DMH-A2
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Summary for Link DMH-A3: DMH-A3

Inflow Area = 251,655 sf, 47.27% Impervious,  Inflow Depth > 1.43"    for  25-Year, 24-Hour Storm event
Inflow = 6.42 cfs @ 12.27 hrs,  Volume= 30,027 cf
Primary = 6.42 cfs @ 12.27 hrs,  Volume= 30,027 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A3: DMH-A3

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Inflow Area=251,655 sf
6.42 cfs

6.42 cfs



Type III 24-hr  25-Year, 24-Hour Storm Rainfall=5.50"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 112HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Summary for Link DMH-A4: DMH-A4

Inflow Area = 110,839 sf, 38.16% Impervious,  Inflow Depth > 2.30"    for  25-Year, 24-Hour Storm event
Inflow = 4.79 cfs @ 12.21 hrs,  Volume= 21,277 cf
Primary = 4.79 cfs @ 12.21 hrs,  Volume= 21,277 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A4: DMH-A4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=110,839 sf
4.79 cfs

4.79 cfs
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Time span=0.00-24.00 hrs, dt=0.04 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=19,704 sf   83.87% Impervious   Runoff Depth>5.53"Subcatchment A10-PR: A10-PR
   Tc=6.0 min   CN=90   Runoff=2.75 cfs  9,072 cf

Runoff Area=6,592 sf   1.05% Impervious   Runoff Depth>1.25"Subcatchment A11-PR: A11-PR
   Tc=6.0 min   CN=47   Runoff=0.17 cfs  689 cf

Runoff Area=4,023 sf   82.53% Impervious   Runoff Depth>5.41"Subcatchment A12-PR: A12-PR
   Tc=6.0 min   CN=89   Runoff=0.55 cfs  1,814 cf

Runoff Area=25,162 sf   69.35% Impervious   Runoff Depth>5.29"Subcatchment A1A-OFF: A1A-OFF
   Flow Length=167'   Slope=0.0500 '/'   Tc=11.1 min   CN=88   Runoff=2.90 cfs  11,100 cf

Runoff Area=56,019 sf   42.72% Impervious   Runoff Depth>3.16"Subcatchment A1B-OFF: A1B-OFF
   Flow Length=155'   Tc=16.0 min   CN=68   Runoff=3.49 cfs  14,745 cf

Runoff Area=46,934 sf   12.59% Impervious   Runoff Depth>1.66"Subcatchment A1C-OFF: A1C-OFF
   Flow Length=210'   Slope=0.0500 '/'   Tc=17.3 min   CN=52   Runoff=1.32 cfs  6,510 cf

Runoff Area=17,456 sf   78.92% Impervious   Runoff Depth>5.30"Subcatchment A2-PR: A2-PR
   Tc=6.0 min   CN=88   Runoff=2.37 cfs  7,707 cf

Runoff Area=24,201 sf   86.59% Impervious   Runoff Depth>5.64"Subcatchment A3-PR: A3-PR
   Tc=6.0 min   CN=91   Runoff=3.42 cfs  11,374 cf

Runoff Area=8,837 sf   0.00% Impervious   Runoff Depth>2.77"Subcatchment A4-OFF: A4-OFF
   Flow Length=50'   Slope=0.0300 '/'   Tc=12.0 min   CN=64   Runoff=0.53 cfs  2,038 cf

Runoff Area=9,403 sf   9.70% Impervious   Runoff Depth>0.94"Subcatchment A5A-PR: A5A-PR
   Flow Length=150'   Tc=15.7 min   CN=43   Runoff=0.11 cfs  738 cf

Runoff Area=11,418 sf   0.00% Impervious   Runoff Depth>0.80"Subcatchment A5B-PR: A5B-PR
   Flow Length=266'   Tc=11.7 min   CN=41   Runoff=0.11 cfs  760 cf

Runoff Area=13,025 sf   0.00% Impervious   Runoff Depth>0.87"Subcatchment A5C-PR: A5C-PR
   Flow Length=150'   Tc=9.0 min   CN=42   Runoff=0.16 cfs  946 cf

Runoff Area=12,206 sf   100.00% Impervious   Runoff Depth>6.46"Subcatchment A6-PR: A6-PR
   Tc=6.0 min   CN=98   Runoff=1.82 cfs  6,568 cf

Runoff Area=14,737 sf   54.20% Impervious   Runoff Depth>3.99"Subcatchment A7-PR: A7-PR
   Tc=6.0 min   CN=76   Runoff=1.57 cfs  4,897 cf

Runoff Area=7,290 sf   100.00% Impervious   Runoff Depth>6.46"Subcatchment A8-PR: A8-PR
   Tc=6.0 min   CN=98   Runoff=1.09 cfs  3,923 cf

Runoff Area=13,223 sf   0.00% Impervious   Runoff Depth>0.94"Subcatchment A9-PR: A9-PR
   Flow Length=295'   Tc=20.4 min   CN=43   Runoff=0.15 cfs  1,036 cf
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Avg. Flow Depth=0.02'   Max Vel=2.24 fps   Inflow=0.53 cfs  2,038 cfReach 1R: Open Channel
n=0.016   L=90.0'   S=0.1111 '/'   Capacity=1,239.89 cfs   Outflow=0.52 cfs  2,037 cf

Avg. Flow Depth=0.14'   Max Vel=3.20 fps   Inflow=3.49 cfs  14,745 cfReach 2R: Open Channel
n=0.016   L=153.0'   S=0.0386 '/'   Capacity=589.74 cfs   Outflow=3.46 cfs  14,734 cf

Avg. Flow Depth=0.04'   Max Vel=1.60 fps   Inflow=0.17 cfs  689 cfReach 3R: Routing
n=0.016   L=400.0'   S=0.0500 '/'   Capacity=102.34 cfs   Outflow=0.15 cfs  686 cf

Avg. Flow Depth=0.75'   Max Vel=5.63 fps   Inflow=3.57 cfs  15,494 cfReach 4R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=44.0'   S=0.0102 '/'   Capacity=3.90 cfs   Outflow=3.57 cfs  15,492 cf

Avg. Flow Depth=0.90'   Max Vel=9.30 fps   Inflow=10.32 cfs  45,548 cfReach 5R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=157.0'   S=0.0182 '/'   Capacity=15.33 cfs   Outflow=10.27 cfs  45,537 cf

Avg. Flow Depth=0.88'   Max Vel=9.65 fps   Inflow=10.44 cfs  45,743 cfReach 6R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=48.0'   S=0.0198 '/'   Capacity=16.01 cfs   Outflow=10.43 cfs  45,739 cf

Avg. Flow Depth=0.40'   Max Vel=4.92 fps   Inflow=1.47 cfs  7,456 cfReach 7R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=37.0'   S=0.0122 '/'   Capacity=4.26 cfs   Outflow=1.46 cfs  7,455 cf

Avg. Flow Depth=0.58'   Max Vel=7.41 fps   Inflow=3.47 cfs  13,876 cfReach 8R: 12" Pipe
12.0"  Round Pipe   n=0.012   L=221.0'   S=0.0204 '/'   Capacity=5.51 cfs   Outflow=3.43 cfs  13,870 cf

Avg. Flow Depth=0.83'   Max Vel=6.69 fps   Inflow=6.71 cfs  29,362 cfReach 9R: 18" Pipe
18.0"  Round Pipe   n=0.012   L=220.0'   S=0.0100 '/'   Capacity=11.38 cfs   Outflow=6.64 cfs  29,346 cf

Peak Elev=19.69'  Storage=11,768 cf   Inflow=11.45 cfs  38,644 cfPond A2-P: CHAMBERS
   Discarded=0.69 cfs  29,884 cf   Primary=3.26 cfs  8,748 cf   Outflow=3.95 cfs  38,632 cf

Peak Elev=16.41'  Storage=431 cf   Inflow=0.55 cfs  1,814 cfPond A3-P: CHAMBERS
   Discarded=0.07 cfs  1,607 cf   Primary=0.18 cfs  206 cf   Outflow=0.25 cfs  1,813 cf

   Inflow=11.34 cfs  52,358 cfLink A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
   Primary=11.34 cfs  52,358 cf

   Inflow=10.44 cfs  45,743 cfLink DMH-A2: DMH-A2
   Primary=10.44 cfs  45,743 cf

   Inflow=10.32 cfs  45,548 cfLink DMH-A3: DMH-A3
   Primary=10.32 cfs  45,548 cf

   Inflow=6.71 cfs  29,362 cfLink DMH-A4: DMH-A4
   Primary=6.71 cfs  29,362 cf

Total Runoff Area = 290,230 sf   Runoff Volume = 83,918 cf   Average Runoff Depth = 3.47"
55.09% Pervious = 159,896 sf     44.91% Impervious = 130,334 sf
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Summary for Subcatchment A10-PR: A10-PR

Runoff = 2.75 cfs @ 12.09 hrs,  Volume= 9,072 cf,  Depth> 5.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

4,128 98 Roofs, HSG A
12,397 98 Paved parking, HSG A
3,179 49 50-75% Grass cover, Fair, HSG A

0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

19,704 90 Weighted Average
3,179 16.13% Pervious Area

16,525 83.87% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A10-PR: A10-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=19,704 sf

Runoff Volume=9,072 cf

Runoff Depth>5.53"

Tc=6.0 min

CN=90

2.75 cfs
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Summary for Subcatchment A11-PR: A11-PR

Runoff = 0.17 cfs @ 12.11 hrs,  Volume= 689 cf,  Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

0 98 Roofs, HSG A
69 98 Paved parking, HSG A

5,348 49 50-75% Grass cover, Fair, HSG A
1,175 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

6,592 47 Weighted Average
6,523 98.95% Pervious Area

69 1.05% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A11-PR: A11-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=6,592 sf

Runoff Volume=689 cf

Runoff Depth>1.25"

Tc=6.0 min

CN=47

0.17 cfs
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Summary for Subcatchment A12-PR: A12-PR

Runoff = 0.55 cfs @ 12.09 hrs,  Volume= 1,814 cf,  Depth> 5.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

208 98 Roofs, HSG A
3,112 98 Paved parking, HSG A

703 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

4,023 89 Weighted Average
703 17.47% Pervious Area

3,320 82.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A12-PR: A12-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=4,023 sf

Runoff Volume=1,814 cf

Runoff Depth>5.41"

Tc=6.0 min

CN=89

0.55 cfs
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Summary for Subcatchment A1A-OFF: A1A-OFF

Runoff = 2.90 cfs @ 12.15 hrs,  Volume= 11,100 cf,  Depth> 5.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

3,405 98 Roofs, HSG A
14,045 98 Paved parking, HSG A
1,238 49 50-75% Grass cover, Fair, HSG A
3,513 43 Woods/grass comb., Fair, HSG A
2,961 96 Gravel surface, HSG A

25,162 88 Weighted Average
7,712 30.65% Pervious Area

17,450 69.35% Impervious Area

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

2.2 25 0.0500 0.19 Sheet Flow, SHEET FLOW
Grass: Short   n= 0.150   P2= 3.20"

8.5 25 0.0500 0.05 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.4 117 0.0500 4.54 Shallow Concentrated Flow, shallow conc. flow
Paved   Kv= 20.3 fps

11.1 167 Total

Subcatchment A1A-OFF: A1A-OFF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=25,162 sf

Runoff Volume=11,100 cf

Runoff Depth>5.29"

Flow Length=167'

Slope=0.0500 '/'

Tc=11.1 min

CN=88

2.90 cfs
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Summary for Subcatchment A1B-OFF: A1B-OFF

Runoff = 3.49 cfs @ 12.23 hrs,  Volume= 14,745 cf,  Depth> 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

5,821 98 Roofs, HSG A
18,112 98 Paved parking, HSG A
13,113 49 50-75% Grass cover, Fair, HSG A
18,973 43 Woods/grass comb., Fair, HSG A

0 96 Gravel surface, HSG A

56,019 68 Weighted Average
32,086 57.28% Pervious Area
23,933 42.72% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.1 105 0.1090 1.65 Shallow Concentrated Flow, shallow conc. flow
Woodland   Kv= 5.0 fps

16.0 155 Total

Subcatchment A1B-OFF: A1B-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

3

2

1

0

Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=56,019 sf

Runoff Volume=14,745 cf

Runoff Depth>3.16"

Flow Length=155'

Tc=16.0 min

CN=68

3.49 cfs
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Summary for Subcatchment A1C-OFF: A1C-OFF

Runoff = 1.32 cfs @ 12.27 hrs,  Volume= 6,510 cf,  Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

4,043 98 Roofs, HSG A
1,867 98 Paved parking, HSG A

14,063 49 50-75% Grass cover, Fair, HSG A
26,961 43 Woods/grass comb., Fair, HSG A

0 96 Gravel surface, HSG A

46,934 52 Weighted Average
41,024 87.41% Pervious Area
5,910 12.59% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

2.4 160 0.0500 1.12 Shallow Concentrated Flow, shallow conc. flow
Woodland   Kv= 5.0 fps

17.3 210 Total

Subcatchment A1C-OFF: A1C-OFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=46,934 sf

Runoff Volume=6,510 cf

Runoff Depth>1.66"

Flow Length=210'

Slope=0.0500 '/'

Tc=17.3 min

CN=52

1.32 cfs
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Summary for Subcatchment A2-PR: A2-PR

Runoff = 2.37 cfs @ 12.09 hrs,  Volume= 7,707 cf,  Depth> 5.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

13,777 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A

3,679 49 50-75% Grass cover, Fair, HSG A

17,456 88 Weighted Average
3,679 21.08% Pervious Area

13,777 78.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A2-PR: A2-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=17,456 sf

Runoff Volume=7,707 cf

Runoff Depth>5.30"

Tc=6.0 min

CN=88

2.37 cfs
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Summary for Subcatchment A3-PR: A3-PR

Runoff = 3.42 cfs @ 12.09 hrs,  Volume= 11,374 cf,  Depth> 5.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

20,955 98 Paved parking, HSG A
0 98 Roofs, HSG A
0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A

3,246 49 50-75% Grass cover, Fair, HSG A

24,201 91 Weighted Average
3,246 13.41% Pervious Area

20,955 86.59% Impervious Area

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

6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A3-PR: A3-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

3

2

1

0

Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=24,201 sf

Runoff Volume=11,374 cf

Runoff Depth>5.64"

Tc=6.0 min

CN=91

3.42 cfs
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Summary for Subcatchment A4-OFF: A4-OFF

Runoff = 0.53 cfs @ 12.17 hrs,  Volume= 2,038 cf,  Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A

4,743 36 Woods, Fair, HSG A
4,094 96 Gravel surface, HSG A

8,837 64 Weighted Average
8,837 100.00% Pervious Area

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

3.2 30 0.0300 0.16 Sheet Flow, SHEET FLOW
Grass: Short   n= 0.150   P2= 3.20"

8.8 20 0.0300 0.04 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.20"

12.0 50 Total

Subcatchment A4-OFF: A4-OFF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=8,837 sf

Runoff Volume=2,038 cf

Runoff Depth>2.77"

Flow Length=50'

Slope=0.0300 '/'

Tc=12.0 min

CN=64

0.53 cfs
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Summary for Subcatchment A5A-PR: A5A-PR

Runoff = 0.11 cfs @ 12.31 hrs,  Volume= 738 cf,  Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

0 98 Roofs, HSG A
912 98 Paved parking, HSG A
587 49 50-75% Grass cover, Fair, HSG A

7,904 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

9,403 43 Weighted Average
8,491 90.30% Pervious Area

912 9.70% Impervious Area

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

14.9 50 0.0500 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.8 100 0.1600 2.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

15.7 150 Total

Subcatchment A5A-PR: A5A-PR

Runoff

Hydrograph

Time  (hours)
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0.01
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=9,403 sf

Runoff Volume=738 cf

Runoff Depth>0.94"

Flow Length=150'

Tc=15.7 min

CN=43

0.11 cfs
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Summary for Subcatchment A5B-PR: A5B-PR

Runoff = 0.11 cfs @ 12.27 hrs,  Volume= 760 cf,  Depth> 0.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

4,051 49 50-75% Grass cover, Fair, HSG A
7,367 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

11,418 41 Weighted Average
11,418 100.00% Pervious Area

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

9.6 50 0.1500 0.09 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.4 133 0.1060 1.63 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

0.7 83 0.0700 1.85 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

11.7 266 Total

Subcatchment A5B-PR: A5B-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=11,418 sf

Runoff Volume=760 cf

Runoff Depth>0.80"

Flow Length=266'

Tc=11.7 min

CN=41

0.11 cfs
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Summary for Subcatchment A5C-PR: A5C-PR

Runoff = 0.16 cfs @ 12.18 hrs,  Volume= 946 cf,  Depth> 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

5,674 49 50-75% Grass cover, Fair, HSG A
7,351 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

13,025 42 Weighted Average
13,025 100.00% Pervious Area

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

6.5 25 0.1000 0.06 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

1.7 25 0.1000 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.20"

0.8 100 0.0800 1.98 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

9.0 150 Total

Subcatchment A5C-PR: A5C-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=13,025 sf

Runoff Volume=946 cf

Runoff Depth>0.87"

Flow Length=150'

Tc=9.0 min

CN=42

0.16 cfs
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Summary for Subcatchment A6-PR: A6-PR

Runoff = 1.82 cfs @ 12.08 hrs,  Volume= 6,568 cf,  Depth> 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

0 98 Paved parking, HSG A
12,206 98 Roofs, HSG A

0 96 Gravel surface, HSG A
0 36 Woods, Fair, HSG A
0 49 50-75% Grass cover, Fair, HSG A

12,206 98 Weighted Average
12,206 100.00% Impervious Area

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

6.0 Direct Entry, DIRECT 18 MIN

Subcatchment A6-PR: A6-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=12,206 sf

Runoff Volume=6,568 cf

Runoff Depth>6.46"

Tc=6.0 min

CN=98

1.82 cfs
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Summary for Subcatchment A7-PR: A7-PR

Runoff = 1.57 cfs @ 12.09 hrs,  Volume= 4,897 cf,  Depth> 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

4,643 98 Roofs, HSG A
3,344 98 Paved parking, HSG A
6,750 49 50-75% Grass cover, Fair, HSG A

0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

14,737 76 Weighted Average
6,750 45.80% Pervious Area
7,987 54.20% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A7-PR: A7-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=14,737 sf

Runoff Volume=4,897 cf

Runoff Depth>3.99"

Tc=6.0 min

CN=76

1.57 cfs
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Summary for Subcatchment A8-PR: A8-PR

Runoff = 1.09 cfs @ 12.08 hrs,  Volume= 3,923 cf,  Depth> 6.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

7,290 98 Roofs, HSG A
0 98 Paved parking, HSG A
0 49 50-75% Grass cover, Fair, HSG A
0 36 Woods, Fair, HSG A
0 96 Gravel surface, HSG A

7,290 98 Weighted Average
7,290 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment A8-PR: A8-PR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=7,290 sf

Runoff Volume=3,923 cf

Runoff Depth>6.46"

Tc=6.0 min

CN=98

1.09 cfs
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Summary for Subcatchment A9-PR: A9-PR

Runoff = 0.15 cfs @ 12.40 hrs,  Volume= 1,036 cf,  Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"

Area (sf) CN Description

0 98 Roofs, HSG A
0 98 Paved parking, HSG A

7,203 49 50-75% Grass cover, Fair, HSG A
6,020 36 Woods, Fair, HSG A

0 96 Gravel surface, HSG A

13,223 43 Weighted Average
13,223 100.00% Pervious Area

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

18.3 50 0.0300 0.05 Sheet Flow, SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

0.8 100 0.1600 2.00 Shallow Concentrated Flow, SHALLOW CONC FLOW
Woodland   Kv= 5.0 fps

1.3 145 0.0700 1.85 Shallow Concentrated Flow, SHALLOW CONC FLOW
Short Grass Pasture   Kv= 7.0 fps

20.4 295 Total

Subcatchment A9-PR: A9-PR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year

24-Hour Storm Rainfall=6.70"

Runoff Area=13,223 sf

Runoff Volume=1,036 cf

Runoff Depth>0.94"

Flow Length=295'

Tc=20.4 min

CN=43

0.15 cfs
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Summary for Reach 1R: Open Channel

Inflow Area = 8,837 sf, 0.00% Impervious,  Inflow Depth > 2.77"    for  100-Year, 24-Hour Storm event
Inflow = 0.53 cfs @ 12.17 hrs,  Volume= 2,038 cf
Outflow = 0.52 cfs @ 12.19 hrs,  Volume= 2,037 cf,  Atten= 2%,  Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 2.24 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.42 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 21 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.02'
Bank-Full Depth= 1.00'  Flow Area= 60.0 sf,  Capacity= 1,239.89 cfs

10.00'  x  1.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 50.0 '/'   Top Width= 110.00'
Length= 90.0'   Slope= 0.1111 '/'
Inlet Invert= 35.00',  Outlet Invert= 25.00'

‡

Reach 1R: Open Channel

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=8,837 sf

Avg. Flow Depth=0.02'

Max Vel=2.24 fps

n=0.016

L=90.0'

S=0.1111 '/'

Capacity=1,239.89 cfs

0.53 cfs

0.52 cfs
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Summary for Reach 2R: Open Channel

Inflow Area = 56,019 sf, 42.72% Impervious,  Inflow Depth > 3.16"    for  100-Year, 24-Hour Storm event
Inflow = 3.49 cfs @ 12.23 hrs,  Volume= 14,745 cf
Outflow = 3.46 cfs @ 12.25 hrs,  Volume= 14,734 cf,  Atten= 1%,  Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 3.20 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.47 fps,  Avg. Travel Time= 1.7 min

Peak Storage= 166 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 1.00'  Flow Area= 51.0 sf,  Capacity= 589.74 cfs

1.00'  x  1.00'  deep channel,  n= 0.016  Asphalt, rough
Side Slope Z-value= 50.0 '/'   Top Width= 101.00'
Length= 153.0'   Slope= 0.0386 '/'
Inlet Invert= 30.90',  Outlet Invert= 25.00'

‡

Reach 2R: Open Channel

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=56,019 sf

Avg. Flow Depth=0.14'

Max Vel=3.20 fps

n=0.016

L=153.0'

S=0.0386 '/'

Capacity=589.74 cfs

3.49 cfs

3.46 cfs
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Summary for Reach 3R: Routing

Inflow Area = 6,592 sf, 1.05% Impervious,  Inflow Depth > 1.25"    for  100-Year, 24-Hour Storm event
Inflow = 0.17 cfs @ 12.11 hrs,  Volume= 689 cf
Outflow = 0.15 cfs @ 12.24 hrs,  Volume= 686 cf,  Atten= 14%,  Lag= 7.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 1.60 fps,  Min. Travel Time= 4.2 min
Avg. Velocity = 0.85 fps,  Avg. Travel Time= 7.9 min

Peak Storage= 37 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 0.50'  Flow Area= 12.5 sf,  Capacity= 102.34 cfs

0.00'  x  0.50'  deep channel,  n= 0.016
Side Slope Z-value= 0.0  100.0 '/'   Top Width= 50.00'
Length= 400.0'   Slope= 0.0500 '/'
Inlet Invert= 20.00',  Outlet Invert= 0.00'

‡

Reach 3R: Routing

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=6,592 sf

Avg. Flow Depth=0.04'

Max Vel=1.60 fps

n=0.016

L=400.0'

S=0.0500 '/'

Capacity=102.34 cfs

0.17 cfs

0.15 cfs
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Summary for Reach 4R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 67,437 sf, 35.49% Impervious,  Inflow Depth > 2.76"    for  100-Year, 24-Hour Storm event
Inflow = 3.57 cfs @ 12.25 hrs,  Volume= 15,494 cf
Outflow = 3.57 cfs @ 12.26 hrs,  Volume= 15,492 cf,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 5.63 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.48 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 28 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.75'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.90 cfs

12.0"  Round Pipe
n= 0.012
Length= 44.0'   Slope= 0.0102 '/'
Inlet Invert= 18.65',  Outlet Invert= 18.20'

Reach 4R: 12" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=67,437 sf

Avg. Flow Depth=0.75'

Max Vel=5.63 fps

12.0"

Round Pipe

n=0.012

L=44.0'

S=0.0102 '/'

Capacity=3.90 cfs

3.57 cfs

3.57 cfs
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Summary for Reach 5R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 251,655 sf, 47.27% Impervious,  Inflow Depth > 2.17"    for  100-Year, 24-Hour Storm event
Inflow = 10.32 cfs @ 12.31 hrs,  Volume= 45,548 cf
Outflow = 10.27 cfs @ 12.32 hrs,  Volume= 45,537 cf,  Atten= 1%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 9.30 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 3.30 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 174 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.90'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 15.33 cfs

18.0"  Round Pipe
n= 0.012
Length= 157.0'   Slope= 0.0182 '/'
Inlet Invert= 14.55',  Outlet Invert= 11.70'

Reach 5R: 18" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=251,655 sf

Avg. Flow Depth=0.90'

Max Vel=9.30 fps

18.0"

Round Pipe

n=0.012

L=157.0'

S=0.0182 '/'

Capacity=15.33 cfs

10.32 cfs

10.27 cfs
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Summary for Reach 6R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 255,678 sf, 47.82% Impervious,  Inflow Depth > 2.15"    for  100-Year, 24-Hour Storm event
Inflow = 10.44 cfs @ 12.31 hrs,  Volume= 45,743 cf
Outflow = 10.43 cfs @ 12.32 hrs,  Volume= 45,739 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 9.65 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.40 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 52 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.88'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 16.01 cfs

18.0"  Round Pipe
n= 0.012
Length= 48.0'   Slope= 0.0198 '/'
Inlet Invert= 11.70',  Outlet Invert= 10.75'

Reach 6R: 18" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=255,678 sf

Avg. Flow Depth=0.88'

Max Vel=9.65 fps

18.0"

Round Pipe

n=0.012

L=48.0'

S=0.0198 '/'

Capacity=16.01 cfs

10.44 cfs

10.43 cfs
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Summary for Reach 7R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 59,959 sf, 9.86% Impervious,  Inflow Depth > 1.49"    for  100-Year, 24-Hour Storm event
Inflow = 1.47 cfs @ 12.27 hrs,  Volume= 7,456 cf
Outflow = 1.46 cfs @ 12.27 hrs,  Volume= 7,455 cf,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 4.92 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.33 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 11 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.26 cfs

12.0"  Round Pipe
n= 0.012
Length= 37.0'   Slope= 0.0122 '/'
Inlet Invert= 18.00',  Outlet Invert= 17.55'

Reach 7R: 12" Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Avg. Flow Depth=0.40'

Max Vel=4.92 fps

12.0"

Round Pipe

n=0.012

L=37.0'

S=0.0122 '/'

Capacity=4.26 cfs

1.47 cfs

1.46 cfs
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Summary for Reach 8R: 12" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 1R OUTLET depth by 0.55' @ 12.16 hrs

Inflow Area = 43,402 sf, 42.31% Impervious,  Inflow Depth > 3.84"    for  100-Year, 24-Hour Storm event
Inflow = 3.47 cfs @ 12.16 hrs,  Volume= 13,876 cf
Outflow = 3.43 cfs @ 12.17 hrs,  Volume= 13,870 cf,  Atten= 1%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 7.41 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.71 fps,  Avg. Travel Time= 1.4 min

Peak Storage= 103 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.58'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 5.51 cfs

12.0"  Round Pipe
n= 0.012
Length= 221.0'   Slope= 0.0204 '/'
Inlet Invert= 25.00',  Outlet Invert= 20.50'
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Reach 8R: 12" Pipe
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Hydrograph
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Inflow Area=43,402 sf

Avg. Flow Depth=0.58'

Max Vel=7.41 fps

12.0"

Round Pipe

n=0.012

L=221.0'

S=0.0204 '/'

Capacity=5.51 cfs

3.47 cfs

3.43 cfs
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Summary for Reach 9R: 18" Pipe

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 110,839 sf, 38.16% Impervious,  Inflow Depth > 3.18"    for  100-Year, 24-Hour Storm event
Inflow = 6.71 cfs @ 12.21 hrs,  Volume= 29,362 cf
Outflow = 6.64 cfs @ 12.23 hrs,  Volume= 29,346 cf,  Atten= 1%,  Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Max. Velocity= 6.69 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.45 fps,  Avg. Travel Time= 1.5 min

Peak Storage= 220 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.83'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 11.38 cfs

18.0"  Round Pipe
n= 0.012
Length= 220.0'   Slope= 0.0100 '/'
Inlet Invert= 16.75',  Outlet Invert= 14.55'

Reach 9R: 18" Pipe

Inflow
Outflow

Hydrograph
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Avg. Flow Depth=0.83'

Max Vel=6.69 fps

18.0"

Round Pipe

n=0.012

L=220.0'

S=0.0100 '/'

Capacity=11.38 cfs

6.71 cfs

6.64 cfs
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Summary for Pond A2-P: CHAMBERS

Inflow Area = 80,857 sf, 87.50% Impervious,  Inflow Depth > 5.74"    for  100-Year, 24-Hour Storm event
Inflow = 11.45 cfs @ 12.09 hrs,  Volume= 38,644 cf
Outflow = 3.95 cfs @ 12.37 hrs,  Volume= 38,632 cf,  Atten= 66%,  Lag= 16.9 min
Discarded = 0.69 cfs @ 10.84 hrs,  Volume= 29,884 cf
Primary = 3.26 cfs @ 12.37 hrs,  Volume= 8,748 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Peak Elev= 19.69' @ 12.37 hrs   Surf.Area= 3,603 sf   Storage= 11,768 cf

Plug-Flow detention time= 72.4 min calculated for 38,632 cf (100% of inflow)
Center-of-Mass det. time= 72.2 min ( 843.0 - 770.8 )

Volume Invert Avail.Storage Storage Description

#1A 14.50' 5,063 cf 29.92'W x 120.42'L x 5.50'H Field A
19,814 cf Overall - 7,156 cf Embedded = 12,658 cf  x 40.0% Voids

#2A 15.25' 7,156 cf ADS_StormTech MC-3500 d +Cap  x 64  Inside #1
Effective Size= 70.4"W x 45.0"H => 15.33 sf x 7.17'L = 110.0 cf
Overall Size= 77.0"W x 45.0"H x 7.50'L with 0.33' Overlap
64 Chambers in 4 Rows
Cap Storage= +14.9 cf x 2 x 4 rows = 119.2 cf

12,219 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 15.25' 12.0"  Round Culvert   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 15.25' / 15.15'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 19.50' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Discarded 14.50' 8.270 in/hr Exfiltration over Surface area   
#4 Device 1 17.40' 8.0" Vert. Orifice/Grate    C= 0.600   

Discarded OutFlow  Max=0.69 cfs @ 10.84 hrs  HW=14.56'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.69 cfs)

Primary OutFlow  Max=3.23 cfs @ 12.37 hrs  HW=19.68'   (Free Discharge)
1=Culvert  (Passes 3.23 cfs of 7.50 cfs potential flow)

2=Broad-Crested Rectangular Weir  (Weir Controls 0.88 cfs @ 1.20 fps)
4=Orifice/Grate  (Orifice Controls 2.35 cfs @ 6.72 fps)
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Pond A2-P: CHAMBERS
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Summary for Pond A3-P: CHAMBERS

Inflow Area = 4,023 sf, 82.53% Impervious,  Inflow Depth > 5.41"    for  100-Year, 24-Hour Storm event
Inflow = 0.55 cfs @ 12.09 hrs,  Volume= 1,814 cf
Outflow = 0.25 cfs @ 12.27 hrs,  Volume= 1,813 cf,  Atten= 55%,  Lag= 11.3 min
Discarded = 0.07 cfs @ 11.64 hrs,  Volume= 1,607 cf
Primary = 0.18 cfs @ 12.27 hrs,  Volume= 206 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 16.41' @ 12.27 hrs   Surf.Area= 353 sf   Storage= 431 cf

Plug-Flow detention time= 32.2 min calculated for 1,810 cf (100% of inflow)
Center-of-Mass det. time= 31.7 min ( 815.8 - 784.1 )

Volume Invert Avail.Storage Storage Description

#1A 14.50' 347 cf 11.00'W x 32.10'L x 3.50'H Field A
1,236 cf Overall - 368 cf Embedded = 868 cf  x 40.0% Voids

#2A 15.00' 368 cf ADS_StormTech SC-740 +Cap  x 8  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Chambers in 2 Rows

715 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 15.00' 12.0"  Round Culvert   
L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 15.00' / 14.90'   S= 0.0083 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 16.90' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#3 Device 1 16.15' 6.0" Vert. Orifice/Grate    C= 0.600   
#4 Discarded 14.50' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.07 cfs @ 11.64 hrs  HW=14.55'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.18 cfs @ 12.27 hrs  HW=16.41'   (Free Discharge)
1=Culvert  (Passes 0.18 cfs of 3.33 cfs potential flow)

2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Orifice/Grate  (Orifice Controls 0.18 cfs @ 1.73 fps)



Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

Page 144HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Pond A3-P: CHAMBERS
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Summary for Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM

Inflow Area = 290,230 sf, 44.91% Impervious,  Inflow Depth > 2.16"    for  100-Year, 24-Hour Storm event
Inflow = 11.34 cfs @ 12.32 hrs,  Volume= 52,358 cf
Primary = 11.34 cfs @ 12.32 hrs,  Volume= 52,358 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link A: DESIGN POINT A - EXISTING MUNICIPAL DRAINAGE SYSTEM
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Summary for Link DMH-A2: DMH-A2

Inflow Area = 255,678 sf, 47.82% Impervious,  Inflow Depth > 2.15"    for  100-Year, 24-Hour Storm event
Inflow = 10.44 cfs @ 12.31 hrs,  Volume= 45,743 cf
Primary = 10.44 cfs @ 12.31 hrs,  Volume= 45,743 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A2: DMH-A2
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Summary for Link DMH-A3: DMH-A3

Inflow Area = 251,655 sf, 47.27% Impervious,  Inflow Depth > 2.17"    for  100-Year, 24-Hour Storm event
Inflow = 10.32 cfs @ 12.31 hrs,  Volume= 45,548 cf
Primary = 10.32 cfs @ 12.31 hrs,  Volume= 45,548 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A3: DMH-A3
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Summary for Link DMH-A4: DMH-A4

Inflow Area = 110,839 sf, 38.16% Impervious,  Inflow Depth > 3.18"    for  100-Year, 24-Hour Storm event
Inflow = 6.71 cfs @ 12.21 hrs,  Volume= 29,362 cf
Primary = 6.71 cfs @ 12.21 hrs,  Volume= 29,362 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link DMH-A4: DMH-A4
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Sep 3 2020

Open Channel Flow From MBTA Tracks

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  100.00
Slope (%) =  10.00
N-Value =  0.025

Calculations
Compute by: Known Q
Known Q (cfs) =  1.90

Highlighted
Depth (ft) =  0.13
Q (cfs) =  1.900
Area (sqft) =  0.44
Velocity (ft/s) =  4.31
Wetted Perim (ft) =  3.82
Crit Depth, Yc (ft) =  0.22
Top Width (ft) =  3.78
EGL (ft) =  0.42

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

Elev (ft) Depth (ft)
Section

99.50 -0.50

100.00 0.00

100.50 0.50

101.00 1.00

101.50 1.50

102.00 2.00

Reach (ft)



Date:

Job #:

Checked by:

cfs

ft

ft

Tailwater Elevation (at Peak Flow)

in Basin 

Step 1: Calculate unit discharge (q):

q = Q/Do

q= 3

Step 2: Calculate Tw: Tailwater Elevation - Invert Out Elevation

0.12 ft

Step 3: Calculate La:

Determine which La formula to use

If TW < 1/2Do Then , La = 1.8(q/(Do^1.5)) + 7

If TW > 1/2Do Then , La = 3*Do(q/(Do^1.5))

Since TW < 1/2 Do:

 La = 16 ft

Step 3: Calculate W:

TW < 1/2Do W = 3*Do + La

TW > 1/2Do W = 3*Do + 0.4La

Since TW < 1/2 Do:

W = 18 ft

                    3*Do = 2.001 ft

   La = 16 ft

              W = 18 ft

Step 4: Size Rip Rap:

d50 = (0.02/Tw) * q^1.33

d50 = 0.67 ft

8.05 in

d50 = 9 inches (min)

Thickness (6-inch minimum) = d50 x 2

Thickness = 18 inches (min)

Notes:

1.) Equations and tables taken from "Standards for Soil Erosion and Sediment Control in New Jersey" , Standard for Conduit Outlet Protection, dated May 2012, based upon design 

standards from U.S. Department of Transportation Federal Highway Administration.
2.) Flow and Tailwater taken from HydroCAD model for 25-Year, 24-Hour design storm.

Total Diameter of Structure (Do) 0.67

Invert Out 34.20

34.32 ft

8-inch Culvert from MBTA ROW

Total Peak Flow (Q) 1.9

Prepared by: DP 193-187

Revised by: - KPS

Civil & Environmental Consultants, Inc.

Calculations For Outlet Protection

Project: Wharf Street Redevelopment 9/3/2020

FL
O
W



Project Name: Wharf Street Redevelopment Date: 9/4/2020

Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP

Project Number: Checked By: KPS

Structure Name: Stormwater Chambers (SC-740) Description: Water Quality Inlet

Subcatchment: A12-PR Total Drainage Area: 4,023 sq ft

0.09 ac

Total Impervious Area: 3,112 sq ft

0.07 ac

0.776317341 Runoff Depth to be Treated: 1.0 inches

Required Water Quality Volume: 0.006 ac ft

260 cf

Where:

Q = flow rate associated with the 1-inch of runoff, in cfs

qu = the unit peak discharge, in csm/in.

A = impervious surface drainage area, in square miles

WQV = water quality volume in watershed inches

Given:

1-acre = mi
2

5 minute = hours

qu (1-inch) = 774 csm/in

Calculation:

qu= 774

A= 0.07 ac

WQV= 1.0 in

Required Water Quality Flow Rate: 0.09 cfs

* Flow rate conversion based on the Massachusetts Department of Environmental Protection Wetlands    Program - 

Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow Based Manufactured 

Proprietary Stormwater Treatment Practices

Water Quality Volume Flow 

Rate Calculations

WQU-A6 will provide 80% TSS Removal Efficiency for flows up to 

0.40 cfs

FLOW RATE CONVERSION

193-187

Q = (qu)(A)(WQV)

0.0015625

0.083

*Excludes

Roof Areas 

Water Quality Volume Provided:368 cf in Pond A3-P
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Stage-Area-Storage for Pond A3-P: CHAMBERS (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

15.54 353 214
15.55 353 217
15.56 353 219
15.57 353 222
15.58 353 224
15.59 353 227
15.60 353 230
15.61 353 232
15.62 353 235
15.63 353 237
15.64 353 240
15.65 353 242
15.66 353 245
15.67 353 248
15.68 353 250
15.69 353 253
15.70 353 255
15.71 353 258
15.72 353 260
15.73 353 263
15.74 353 266
15.75 353 268
15.76 353 271
15.77 353 273
15.78 353 276
15.79 353 278
15.80 353 281
15.81 353 283
15.82 353 286
15.83 353 289
15.84 353 291
15.85 353 294
15.86 353 296
15.87 353 299
15.88 353 301
15.89 353 304
15.90 353 306
15.91 353 309
15.92 353 311
15.93 353 314
15.94 353 316
15.95 353 319
15.96 353 321
15.97 353 324
15.98 353 326
15.99 353 329
16.00 353 331
16.01 353 334
16.02 353 336
16.03 353 339
16.04 353 341
16.05 353 344

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

16.06 353 346
16.07 353 349
16.08 353 351
16.09 353 354
16.10 353 356
16.11 353 359
16.12 353 361
16.13 353 363
16.14 353 366
16.15 353 368
16.16 353 371
16.17 353 373
16.18 353 376
16.19 353 378
16.20 353 381
16.21 353 383
16.22 353 385
16.23 353 388
16.24 353 390
16.25 353 393
16.26 353 395
16.27 353 397
16.28 353 400
16.29 353 402
16.30 353 405
16.31 353 407
16.32 353 409
16.33 353 412
16.34 353 414
16.35 353 416
16.36 353 419
16.37 353 421
16.38 353 424
16.39 353 426
16.40 353 428
16.41 353 431
16.42 353 433
16.43 353 435
16.44 353 438
16.45 353 440
16.46 353 442
16.47 353 445
16.48 353 447
16.49 353 449
16.50 353 452
16.51 353 454
16.52 353 456
16.53 353 458
16.54 353 461
16.55 353 463
16.56 353 465
16.57 353 468

368 CF OF WQV AND
RECHARGE PROVIDED
BELOW LOW FLOW
ORIFICE



Project Name: Wharf Street Redevelopment Date: 9/4/2020

Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP

Project Number: Checked By: KPS

Structure Name: WQU-A10 Description: Water Quality Unit

Subcatchment: A2-PR & A10-PR Total Drainage Area: 37,160 sq ft

0.85 ac

Total Impervious Area: 26,174 sq ft

0.60 ac

0.776317341 Runoff Depth to be Treated: 1.0 inches

Required Water Quality Volume: 0.050 ac ft

2182 cf

Where:

Q = flow rate associated with the 1-inch of runoff, in cfs

qu = the unit peak discharge, in csm/in.

A = impervious surface drainage area, in square miles

WQV = water quality volume in watershed inches

Given:

1-acre = mi
2

5 minute = hours

qu (1-inch) = 774 csm/in

Calculation:

qu= 774

A= 0.60 ac

WQV= 1.0 in

Required Water Quality Flow Rate: 0.73 cfs

Q = (qu)(A)(WQV)

Water Quality Volume Flow 

Rate Calculations

193-187

*Excludes

Roof Areas 

FLOW RATE CONVERSION

0.0015625

0.083

WQU-A10 (STC-900) estimated to provide 80% TSS Removal 

Efficiency at this flow rate

* Flow rate conversion based on the Massachusetts Department of Environmental Protection Wetlands    Program - 

Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow Based Manufactured 

Proprietary Stormwater Treatment Practices



Project Name: Wharf Street Redevelopment Date: 9/4/2020

Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP

Project Number: 193-187 Checked By: KPS

Structure Name: WQU-A9 Description: Water Quality Inlet

Subcatchment: A3-PR Total Drainage Area: 24,201 sq ft

0.56 ac

Total Impervious Area: 20,955 sq ft

0.48 ac

0.776317341 Runoff Depth to be Treated: 1.0 inches

Required Water Quality Volume: 0.040 ac ft

1747 cf

Where:

Q = flow rate associated with the 1-inch of runoff, in cfs

qu = the unit peak discharge, in csm/in.

A = impervious surface drainage area, in square miles

WQV = water quality volume in watershed inches

Given:

1-acre = mi
2

5 minute = hours

qu (1-inch) = 774 csm/in

Calculation:

qu= 774

A= 0.48 ac

WQV= 1.0 in

Required Water Quality Flow Rate: 0.58 cfs

Q = (qu)(A)(WQV)

Water Quality Volume Flow 

Rate Calculations

*Excludes

Roof Areas 

FLOW RATE CONVERSION

* Flow rate conversion based on the Massachusetts Department of Environmental Protection Wetlands    Program - 

Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow Based 

Manufactured Proprietary Stormwater Treatment Practices

0.0015625

0.083

WQU-A9 estimated to provide 50% TSS Removal Efficiency at 

this flow rate



Project Name: Wharf Street Redevelopment Date: 9/4/2020

Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP

Project Number: Checked By: KPS

Structure Name: Stormwater Chambers  (MC-3500) Description: Chambers

Subcatchment: A10-PR, A2-PR, A3-PR Total Drainage Area: 80,857 sq ft

1.86 ac

Total Impervious Area: 47,129 sq ft

1.08 ac

0.776317341 Runoff Depth to be Treated: 1.0 inches

Required Water Quality Volume: 0.090 ac ft

3928 cf

Water Quality Volume Flow 

Rate Calculations

193-187

*Excludes

Roof Areas 

Water Quality Volume Provided:7,342 cf in Pond A2-P



Type III 24-hr  100-Year, 24-Hour Storm Rainfall=6.70"193187-CV01-HYD-PR-R1
  Printed  9/4/2020Prepared by CEC, Inc.

HydroCAD® 10.00-25  s/n 10498  © 2019 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond A2-P: CHAMBERS (continued)

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

16.58 3,603 5,066
16.60 3,603 5,124
16.62 3,603 5,181
16.64 3,603 5,239
16.66 3,603 5,296
16.68 3,603 5,353
16.70 3,603 5,410
16.72 3,603 5,467
16.74 3,603 5,524
16.76 3,603 5,581
16.78 3,603 5,638
16.80 3,603 5,694
16.82 3,603 5,751
16.84 3,603 5,807
16.86 3,603 5,864
16.88 3,603 5,920
16.90 3,603 5,976
16.92 3,603 6,032
16.94 3,603 6,088
16.96 3,603 6,144
16.98 3,603 6,200
17.00 3,603 6,255
17.02 3,603 6,311
17.04 3,603 6,366
17.06 3,603 6,421
17.08 3,603 6,477
17.10 3,603 6,532
17.12 3,603 6,586
17.14 3,603 6,641
17.16 3,603 6,696
17.18 3,603 6,750
17.20 3,603 6,805
17.22 3,603 6,859
17.24 3,603 6,913
17.26 3,603 6,967
17.28 3,603 7,021
17.30 3,603 7,075
17.32 3,603 7,128
17.34 3,603 7,182
17.36 3,603 7,235
17.38 3,603 7,288
17.40 3,603 7,342
17.42 3,603 7,394
17.44 3,603 7,447
17.46 3,603 7,500
17.48 3,603 7,552
17.50 3,603 7,604
17.52 3,603 7,657
17.54 3,603 7,709
17.56 3,603 7,760
17.58 3,603 7,812
17.60 3,603 7,863

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

17.62 3,603 7,915
17.64 3,603 7,966
17.66 3,603 8,017
17.68 3,603 8,068
17.70 3,603 8,118
17.72 3,603 8,169
17.74 3,603 8,219
17.76 3,603 8,269
17.78 3,603 8,319
17.80 3,603 8,369
17.82 3,603 8,418
17.84 3,603 8,467
17.86 3,603 8,516
17.88 3,603 8,565
17.90 3,603 8,614
17.92 3,603 8,662
17.94 3,603 8,711
17.96 3,603 8,759
17.98 3,603 8,806
18.00 3,603 8,854
18.02 3,603 8,901
18.04 3,603 8,949
18.06 3,603 8,995
18.08 3,603 9,042
18.10 3,603 9,088
18.12 3,603 9,134
18.14 3,603 9,180
18.16 3,603 9,226
18.18 3,603 9,271
18.20 3,603 9,316
18.22 3,603 9,361
18.24 3,603 9,406
18.26 3,603 9,450
18.28 3,603 9,494
18.30 3,603 9,537
18.32 3,603 9,581
18.34 3,603 9,623
18.36 3,603 9,666
18.38 3,603 9,708
18.40 3,603 9,750
18.42 3,603 9,791
18.44 3,603 9,832
18.46 3,603 9,873
18.48 3,603 9,913
18.50 3,603 9,953
18.52 3,603 9,992
18.54 3,603 10,031
18.56 3,603 10,068
18.58 3,603 10,106
18.60 3,603 10,142
18.62 3,603 10,178
18.64 3,603 10,213

7,342 CF OF WQV AND RECHARGE
PROVIDED BELOW LOW FLOW ORIFICE



Project Name: Wharf Street Redevelopment Date: 9/4/2020

Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP

Project Number: Checked By: KPS

Structure Name: WQU-B1 Description: Water Quality Unit

Subcatchment: A7-PR Total Drainage Area: 14,737 sq ft

0.34 ac

Total Impervious Area: 3,344 sq ft

0.08 ac

0.776317341 Runoff Depth to be Treated: 1.0 inches

Required Water Quality Volume: 0.006 ac ft

279 cf

Where:

Q = flow rate associated with the 1-inch of runoff, in cfs

qu = the unit peak discharge, in csm/in.

A = impervious surface drainage area, in square miles

WQV = water quality volume in watershed inches

Given:

1-acre = mi
2

5 minute = hours

qu (1-inch) = 774 csm/in

Calculation:

qu= 774

A= 0.08 ac

WQV= 1.0 in

Required Water Quality Flow Rate: 0.09 cfs

0.083

WQU-B1 will provide 80% TSS Removal Efficiency for flows up 

to 0.40 cfs

* Flow rate conversion based on the Massachusetts Department of Environmental Protection Wetlands    Program - 

Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow Based 

Manufactured Proprietary Stormwater Treatment Practices

Water Quality Volume Flow 

Rate Calculations

193-187

*Excludes

Roof Areas 

FLOW RATE CONVERSION

Q = (qu)(A)(WQV)

0.0015625



Project Name: Wharf Street Redevelopment Date: 9/4/2020

Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP

Project Number: Checked By: KPS

OVERALL SITE RECHARGE

Existing Conditions Impervious Area

Volume

(sq ft) (cu ft)

A 61,132 3,057

B 0 0

C 0 0

D 0 0

TOTAL 61,132 3,057

Proposed Conditions Impervious Area

Volume

(sq ft) (cu ft)

A 83,041 4,152

B 0 0

C 0 0

D 0 0

TOTAL 83,041 4,152

1,095 cu ft

Capture Area Adjustment

* Impervious Area to Recharge Facility: 1.70 ac *

Total Site Impervious Area: 1.91 ac

** Impervious Ratio: 1.12 **

1,228 cu ft

Provided Recharge Volume

Subcatchment 1 7,342 cf Stormtech Chambers (A2-P)

Subcatchment 2 368 cf Stormtech Chambers (A3-P)

TOTAL 7,710 cf

7,710 cu ft

(Total Site Impervious / Impervious Area to Recharge 

Facility)

Adjusted Required

Recharge Volume:

Total Provided

Recharge Volume:

0.00 0.10

1.91

Net Required

Recharge Volume:

(includes portions of the pavement and the entire roof 

)

1.91 0.60

0.00 0.35

0.00 0.25

0.00 0.10

1.40

Hydraulic 

Soil Group

Area Recharge 

Depth (in)(acres)

1.40 0.60

0.00 0.35

0.00 0.25

Groundwater Recharge 

Calculations

193-187

Hydraulic 

Soil Group

Area Recharge 

Depth (in)(acres)



Project Name: Wharf Street Redevelopment Date: 9/4/2020

Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP

Project Number: Checked By: KPS

Stormwater BMP: Description: Stormtech Chambers (A2-P)

Provided Recharge Volume

Bottom of Stone: 14.50 ft

Low Flow Outlet Elevation: 17.40 ft

*** Recharge Provided: 7342 cu ft ***

7,342 cu ft

72-hour Drawdown Calculation

Provided Recharge Volume: 7,342 cu ft

Saturated Hydraulic Conductivity: 8.27 in / hr (Rawls Rate for HSG C was used)

Bottom Area: 3,603 sq ft

Drawdown Time: 3.0 hours

Groundwater Recharge 

Calculations

193-187

Subcatchment A2-PR, A10-PR, A3-

PR, A6-PR & A8-PR

Total Provided

Recharge Volume:

(See attached HydroCAD output)



Project Name: Wharf Street Redevelopment Date: 9/4/2020

Project Location: 44 Wharf Street, Weymouth, MA Calculated By: DWP

Project Number: Checked By: KPS

Stormwater BMP: Subcatchment A12-PR Description: Stormtech Chambers (A3-P)

Provided Recharge Volume

Bottom of Stone: 14.50 ft

Low Flow Outlet Elevation: 16.15 ft

*** Recharge Provided: 368 cu ft ***

368 cu ft

72-hour Drawdown Calculation

Provided Recharge Volume: 368 cu ft

Saturated Hydraulic Conductivity: 8.27 in / hr (Rawls Rate for HSG C was used)

Bottom Area: 353 sq ft

Drawdown Time: 1.5 hours

Groundwater Recharge 

Calculations

193-187

Total Provided

Recharge Volume:

(See attached HydroCAD output)



Date:

Job #:

Problem: Determine if additional ballast is needed to keep the structure in place during seasonal high groundwater elevations

ASSUMPTIONS: STRUCTURE DIMENSIONS

1. The storage tank is empty 0.60 ft top slab

2. The storage tank has 2 feet of cover soil 0.58 ft bottom slab

3. The specific weight of water, γw = 62.4 lb/ft3
0.50 ft sidewalls

4. The specific weight of cover soil, γs = 100 lb/ft3
16.00 ft outside length

5. The specific weight of concrete, γc = 150 lb/ft3
6.00 ft inside height

6. The seasonal high groundwater elevation is 12.50 feet 8.00 ft outside width

2.00 ft Cover above top slab

Step 1: Determine the weight of the cover soil above the structure

Input: ft
3

lb/ft
3

Ws = Vs * γs  = 25,600 lb

Ws = 25600 lb

Step 2: Determine the weight of the structure

Input: ft
3

lb/ft
3

Wt = Vc * γc  = 43,500 lb

Ws = 43500 lb

Step 3: Determine the outside volume of the structure

Input: ft

ft

ft

Vt = ls * ws * hs  = 920 ft
3

Vt = 920 ft
3

Step 4: Determine the bouyant force (resulting from the displaced water volume of the structure)

Input: ft
3

lb/ft
3

*conservatively assumes the displaced grondwater is at the top of structure

Fb = Vt * γw  = 57,408 lb

Fb = 57408 lb

Step 5: Determine if additional ballast is required

lb

lb

lb

Ws + Wt > Fb

69,100 > 57,408 GOOD 1.20 Factor of Safety

CONCLUSION:

THE WEIGHT OF THE TANK AND COVER SOIL IS ADEQUATE TO KEEP THE TANK IN PLACE DURING HIGH GROUNDWATER ELEVATIONS.

Weight of Cover Soil (Ws) 25,600

Weight of Structure (Wt) 43,500

Bouyant Force (Fb) 57,408

Height of Structure (hs) 7.19

Volume of Structure (Vt) 920

Unit weight of water (γw) 62.4

Unit weight of concrete (γc) 150

Length of Structure (ls) 16.00

Width of Structure (ws) 8.00

Volume of Cover Soil (Vs) 256

Unit weight of cover soil (γs) 100

Volume of Concrete (Vc) 290

Slab thickness 2

Wall thickness

Structure length

Structure height (inside)

Structure width

Cover Depth

Checked by: KPS  

Buoyancy Calculation - Stormcapture Drainage Holding Tanks

Slab thickness 1

Civil & Environmental Consultants, Inc.

Project: The Overlook, 44 Wharf Street, Weymouth, MA 9/4/2020

Prepared by: TWR 193-187

Sheet 1 of 1
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LOADING DOCK PAD
 

PAINTED PAVEMENT MARKINGS
 

ACCESSIBLE PARKING STALL MARKING DETAIL
 

SIGNS

BOLLARD
 

VERTICAL GRANITE CURB
 

 CONCRETE PAVEMENT
 

Expansion Joint Detail

CONCRETE SIDEWALK
 

BITUMINOUS CONCRETE SIDEWALK
 

Plan View Profile

Truncated Domes

ACCESSIBLE CURB RAMP (TYPE "B")
 

Plan View Profile

Truncated Domes

ACCESSIBLE CURB RAMP (TYPE "A")
 

Plan View Profile

Truncated Domes

ACCESSIBLE CURB RAMP (TYPE "M")
 

STANDARD DUTY FLEXIBLE PAVEMENT

BITUMINOUS CONCRETE PAVEMENT
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OUTLET WITH STONE PROTECTION
 

  CONCRETE DRIVEWAY APRON

 

SECTION
PLAN

LIGHTPOLE FOUNDATION DETAIL
 

CONSTRUCTION NOTES

1. DETAIL SHOWN FOR REFERENCE ONLY.  REFER TO LATEST EDITION OF NATIONAL GRID SPECIFICATIONS FOR
LATEST AUTHORZIED VERSION.

2. CONTRACTOR TO REVIEW NATIONA GRID STANDARDS AND SALL INSTALL ALL ELECTRIC EQUIPMENT IN
ACCORDANCE WITH NATIONAL GRID STANDARDS AND DETAILS. AUTHORIZATION FROM NATIONAL GRID IS
REQUIRED PRIOR TO CONSTRUCITON.

CONSTRUCTION NOTES

1. DETAIL SHOWN FOR REFERENCE ONLY.  REFER TO LATEST EDITION OF NATIONAL GRID SPECIFICATIONS FOR
LATEST AUTHORZIED VERSION.

2. CONTRACTOR TO REVIEW NATIONA GRID STANDARDS AND SALL INSTALL ALL ELECTRIC EQUIPMENT IN
ACCORDANCE WITH NATIONAL GRID STANDARDS AND DETAILS. AUTHORIZATION FROM NATIONAL GRID IS
REQUIRED PRIOR TO CONSTRUCITON.

  CONCRETE PAD - TRANSFORMER
 

  TYPICAL OIL CONTAINMENT - TRANSFORMER
 

GRASSPAVE2 AT ASPHALT EDGE
 

SectionPlan View Elevation

Table of Dimensions

DUMPSTER PAD WITH ENCLOSURE
 

60" (1520 mm)

41" (1030 mm)

41" (1030 mm)

41" (1030 mm)

28" (710 mm)

7 BLOCK HIGH SECTION

250 lb / ft2 (12 kPa)

f = 30°

Setback = 1 5 8" (41 mm)
(5° Wall Batter Angle)

60" (1520 mm)

60" (1520 mm)

LOAD CONDITION B │  
f = 30°  │  

TYPICAL REDI-ROCK WALL SECTIONS
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STABILIZED CONSTRUCTION EXIT
 

CORPORATION / CURB STOP WITH BOX
 

CLEANOUT - LANDSCAPE AREA
 

SILT SOCK EROSION CONTROL BARRIER
 

SILT SACK INLET PROTECTION
 

UTILITY TRENCH
 

WATER CONNECTION TO EXISTING MAIN
 

Alternate Top Slab

SEWER MANHOLE
 

Alternate Grate

LANDSCAPE DRAIN
 

SADDLE CONNECTION
 

OIL AND GAS TRAP
 

 Section Views 

 Plan View 

A

A

B B

A - A B - B

SEWER CHIMNEY SERVICE
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1. The Use Of Flexible Connection is Recommended at The Inlet and Outlet Where Applicable.
2. The Cover Should be Positioned Over The Inlet Drop Pipe and The Oil Port.
3. The Stormceptor System is protected by one or more of the following U.S. Patents: #4985148,

STC 450i Precast Concrete Stormceptor
(450 U.S. Gallon Capacity)

Varies To

Match Grade

60"

Min.

Stormceptor

9"

16"

#5498331, #5725760, #5753115, #5849181, #6068765, #6371690.

(Removable)

Down Pipe

12"Ø Inlet

Section Thru Chamber

48''Ø

Notes:

8"

Riser Pipe

4"Ø Outlet

5"

8"

18"

24''

6''

Inlet

5"

 PVC Pipe

Min.15" High

Cover and Grate

w/ 4" Cap

Ø4"

Outlet

Insert

Suit Finished Grade

Grade Adjusters To

(Tee Opening to Face Side Wall)

Plan View

Insert Tee Here

Inlet Outlet

Riser Pipe

4"Ø Outlet

4"Ø Oil Port

See Note 2

8''

4. Contact a Concrete Pipe Division representative for further details not listed on this drawing.

If Required

*

*

*

Rinker 027

17"

Section A-A

Plan

OUTLET CONTROL STRUCTURE
 

Alternate Top Slab

DRAIN MANHOLE
 

Section Elevation

CONCRETE HEADWALL
 

WATER QUALITY UNIT (450i)
 

 Section View 

 Plan View 

Expansion Joint Detail

Profile

CLEANOUT (PAVEMENT)
 

TRENCH DRAIN
 

ROOF DRAIN LEADER
 

Double Grate Top Slab

Alternate Top Slab

Alternate Eccentric Cone Section

Shallow Cover Top SlabCATCH BASIN WITH OIL/DEBRIS TRAP
 

RIP-RAP INLET APRON DETAIL
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SUMP DEPTH TBD BY
SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)
24" (600 mm) HDPE ACCESS PIPE REQUIRED
USE FACTORY PRE-CORED END CAP PART #:
MC3500IEPP24BC OR MC3500IEPP24BW

TWO LAYERS OF ADS GEOSYNTHETICS 315WTM WOVEN
GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBERS
8.25' (2.51 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

CATCH BASIN
OR

MANHOLE

COVER PIPE CONNECTION TO END
CAP WITH ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE
MC-3500 CHAMBER

MC-3500 END CAP

MC-3500 ISOLATOR ROW DETAIL
NTS

OPTIONAL INSPECTION PORT

STORMTECH HIGHLY RECOMMENDS
FLEXSTORM PURE INSERTS IN ANY UPSTREAM

STRUCTURES WITH OPEN GRATES

18" (450 mm) MIN WIDTH

PAVEMENT

MC-3500 6" INSPECTION PORT DETAIL
NTS

CONCRETE COLLAR

MC-3500 CHAMBER

CONCRETE SLAB
8" (200 mm) MIN THICKNESS

12" (300 mm) NYLOPLAST INLINE
DRAIN BODY W/SOLID HINGED
COVER OR GRATE
PART# 2712AG6IP*
SOLID COVER: 1299CGC*
GRATE: 1299CGS

CONCRETE COLLAR NOT REQUIRED
FOR UNPAVED APPLICATIONS

6" (150 mm) SDR35 PIPE
FLEXSTORM CATCH IT

PART# 6212NYFX
WITH USE OF OPEN GRATE

6" (150 mm) INSERTA TEE
PART# 6P26FBSTIP*

INSERTA TEE TO BE CENTERED IN
VALLEY OF CORRUGATIONS

* THE PART# 2712AG6IPKIT CAN BE
USED TO ORDER ALL NECESSARY
COMPONENTS FOR A SOLID LID
INSPECTION PORT INSTALLATION

ACCEPTABLE FILL MATERIALS: STORMTECH MC-3500 CHAMBER SYSTEMS

PLEASE NOTE:
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED,

ANGULAR NO. 4 (AASHTO M43) STONE".
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION

EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

NOTES:

1. MC-3500 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
2. MC-3500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
3. "ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL MATERIALS.
4. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH

CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.
PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

5. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C'
OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

MATERIAL LOCATION DESCRIPTION AASHTO  MATERIAL
CLASSIFICATIONS

COMPACTION / DENSITY
REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS
FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM
OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE
MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER
ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT

SUBGRADE REQUIREMENTS.
N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS.
PAVED INSTALLATIONS MAY HAVE STRINGENT
MATERIAL AND PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C'
STARTS FROM THE TOP OF THE EMBEDMENT
STONE ('B' LAYER) TO 24" (600 mm) ABOVE THE
TOP OF THE CHAMBER. NOTE THAT PAVEMENT
SUBBASE MAY BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES OR PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU
OF THIS LAYER.

AASHTO M145¹
A-1, A-2-4, A-3

OR

AASHTO M43¹
3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89,

9, 10

BEGIN COMPACTIONS AFTER 24" (600 mm) OF
MATERIAL OVER THE CHAMBERS IS REACHED.
COMPACT ADDITIONAL LAYERS IN 12" (300 mm)

MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR
WELL GRADED MATERIAL AND 95% RELATIVE

DENSITY FOR PROCESSED AGGREGATE
MATERIALS.

B
EMBEDMENT STONE: FILL SURROUNDING THE
CHAMBERS FROM THE FOUNDATION STONE ('A'
LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹
3, 4

A
FOUNDATION STONE: FILL BELOW CHAMBERS
FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)
OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹
3, 4

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT
SURFACE. ² ³

45"
(1140 mm)

24"
(600 mm) MIN*

8'
(2.4 m)
MAX

12" (300 mm) TYP77" (1950 mm)

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

SUBGRADE SOILS
(SEE NOTE 4)

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

MC-3500
END CAP

12" (300 mm) MIN

9"
(230 mm) MIN

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

D
C

B

A

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 30" (750 mm).
PERIMETER STONE

(SEE NOTE 6)

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

6" (150 mm) MIN

NO COMPACTION REQUIRED.

STORMTECH MC-3500 TYPICAL DETAIL
 

CONCRETE SLAB
8" (200 mm) MIN THICKNESS

* THE PART# 2712AG6IPKIT CAN BE
USED TO ORDER ALL NECESSARY
COMPONENTS FOR A SOLID LID
INSPECTION PORT INSTALLATION

6" (150 mm) INSERTA TEE
PART# 6P26FBSTIP*

INSERTA TEE TO BE CENTERED ON
CORRUGATION CREST

FLEXSTORM CATCH IT
PART# 6212NYFX

WITH USE OF OPEN GRATE

PAVEMENT

CONCRETE COLLAR

CONCRETE COLLAR NOT REQUIRED
FOR UNPAVED APPLICATIONS

12" (300 mm) NYLOPLAST INLINE DRAIN
BODY W/SOLID HINGED COVER OR GRATE
PART# 2712AG6IP*
SOLID COVER: 1299CGC*
GRATE: 1299CGS

6" (150 mm) SDR35 PIPE

SC-740 CHAMBER

18" (450 mm) MIN WIDTH

ACCEPTABLE FILL MATERIALS: STORMTECH SC-740 CHAMBER SYSTEMS

PLEASE NOTE:
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED,

ANGULAR NO. 4 (AASHTO M43) STONE".
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (150 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION

EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

NOTES:
1. SC-740 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS", OR ASTM F2922 "STANDARD SPECIFICATION FOR

POLYETHYLENE (PE) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

2. SC-740 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

3. "ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR FOUNDATION, EMBEDMENT, AND FILL MATERIALS.

4. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION FOR THE RANGE OF
EXPECTED SOIL MOISTURE CONDITIONS.

5. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

6. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN
ENGINEER'S DISCRETION.

MATERIAL LOCATION DESCRIPTION AASHTO  MATERIAL
CLASSIFICATIONS

COMPACTION / DENSITY
REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS
FROM THE TOP OF THE 'C' LAYER TO THE BOTTOM
OF FLEXIBLE PAVEMENT OR UNPAVED FINISHED
GRADE ABOVE. NOTE THAT PAVEMENT SUBBASE
MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER
ENGINEER'S PLANS. CHECK PLANS FOR PAVEMENT

SUBGRADE REQUIREMENTS.
N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS.
PAVED INSTALLATIONS MAY HAVE STRINGENT
MATERIAL AND PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C'
STARTS FROM THE TOP OF THE EMBEDMENT
STONE ('B' LAYER) TO 18" (450 mm) ABOVE THE
TOP OF THE CHAMBER. NOTE THAT PAVEMENT
SUBBASE MAY BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES OR PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU
OF THIS LAYER.

AASHTO M145¹
A-1, A-2-4, A-3

OR

AASHTO M43¹
3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89,

9, 10

BEGIN COMPACTIONS AFTER 12" (300 mm) OF
MATERIAL OVER THE CHAMBERS IS REACHED.

COMPACT ADDITIONAL LAYERS IN 6" (150 mm) MAX
LIFTS TO A MIN. 95% PROCTOR DENSITY FOR
WELL GRADED MATERIAL AND 95% RELATIVE

DENSITY FOR PROCESSED AGGREGATE
MATERIALS. ROLLER GROSS VEHICLE WEIGHT

NOT TO EXCEED 12,000 lbs (53 kN). DYNAMIC
FORCE NOT TO EXCEED 20,000 lbs (89 kN).

B
EMBEDMENT STONE: FILL SURROUNDING THE
CHAMBERS FROM THE FOUNDATION STONE ('A'
LAYER) TO THE 'C' LAYER ABOVE.

CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹
3, 357, 4, 467, 5, 56, 57 NO COMPACTION REQUIRED.

A
FOUNDATION STONE: FILL BELOW CHAMBERS
FROM THE SUBGRADE UP TO THE FOOT (BOTTOM)
OF THE CHAMBER.

CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹
3, 357, 4, 467, 5, 56, 57

PLATE COMPACT OR ROLL TO ACHIEVE A FLAT
SURFACE.2,3

18"
(450 mm) MIN*

8'
(2.4 m)
MAX

6" (150 mm) MIN

D
C

B

A

12" (300 mm) MIN

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

12" (300 mm) MIN51" (1295 mm)6"
(150 mm) MIN

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 24" (600 mm).

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

PERIMETER STONE
(SEE NOTE 5)

SC-740 END CAP
SUBGRADE SOILS

(SEE NOTE 4)

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

30"
(762 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 6" (150 mm) MIN

SUMP DEPTH TBD BY
SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

CATCH BASIN
OR MANHOLE

SC-740 END CAP

OPTIONAL INSPECTION PORT
SC-740 CHAMBER

COVER ENTIRE ISOLATOR ROW WITH ADS
GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE

8' (2.4 m) MIN WIDE
STORMTECH HIGHLY RECOMMENDS

FLEXSTORM PURE INSERTS IN ANY UPSTREAM
STRUCTURES WITH OPEN GRATES

24" (600 mm) HDPE ACCESS PIPE REQUIRED
USE FACTORY PRE-FABRICATED END CAP
PART #: SC740EPE24B

TWO LAYERS OF ADS GEOSYNTHETICS 315WTK WOVEN
GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBERS
5' (1.5 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

ELEVATED BYPASS MANIFOLD

SC-740 ISOLATOR ROW TYPICAL DETAIL
 

STORMTECH SC-740 TYPICAL DETAIL
 

SC-740 INSPECTION PORT DETAIL
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STORMCAPTURE DETENTION CHAMBER DETAILS
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MAP 172
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UTILITIES:

THE FOLLOWING COMPANIES WERE NOTIFIED BY MASSACHUSETTS

ONE-CALL SYSTEM (1-888-344-7233) AND REQUESTED TO MARK OUT

UNDERGROUND FACILITIES AFFECTING AND SERVICING THIS SITE. THE

UNDERGROUND UTILITY INFORMATION SHOWN HEREON IS  BASED

UPON THE UTILITY COMPANIES RESPONSE TO THIS REQUEST.
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MASSACHUSETTS PROFESSIONAL LAND SURVEYOR #49211

GERRY L. HOLDRIGHT, PLS DATE

THIS SURVEY HAS BEEN PERFORMED IN THE FIELD UNDER MY

SUPERVISION, AND TO THE BEST OF MY KNOWLEDGE, BELIEF,

AND INFORMATION, THIS SURVEY HAS BEEN PERFORMED IN

ACCORDANCE WITH CURRENTLY ACCEPTED ACCURACY

STANDARDS.

NOT A VALID ORIGINAL DOCUMENT UNLESS EMBOSSED

WITH RAISED IMPRESSION OR STAMPED WITH A BLUE INK SEAL
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BY UP TO BY 22.6'

NOTE: THESE ARE THE POSSIBLE

ENCROACHMENTS OBSERVED DURING THE

FIELD SURVEY. THERE MAY BE OTHERS

NOT RECOGNIZED BY THE SURVEYOR.

A
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44 WHARF STREET

CIVIL & ENVIRONMENTAL CONSULTANTS, INC

COMMONWEALTH OF MASSACHUSETTS

BOUNDARY & TOPOGRAPHIC SURVEY

63-68 & 83

S.P.P.

B.A.V.

REVIEWED:

FIELD CREW

DRAWN:

S.B.H.

4-25-2020

20-02MA

FIELD BOOK NO.

FIELD BOOK PG.

FIELD DATE

TOWN OF WEYMOUTH, NORFOLK COUNTY

LOT 25 & 26, MAP 19

OF 31G.L.H.

APPROVED:

6-25-2020
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1"= 50'

SCALE
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SOUTHBOROUGH, MA 01772
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MANHATTAN, NY 646-780-0411
MT LAUREL, NJ 609-857-2099

ALBANY, NY 518-217-5010

HAUPPAUGE, NY 631-580-2645
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NOTES:

1.  PROPERTY KNOWN AS LOTS 25 & 26 AS SHOWN ON THE TOWN OF WEYMOUTH, NORFOLK COUNTY,

COMMONWEALTH OF MASSACHUSETTS MAP NO. 19.

2.  LOT 25 AREA = 153,276 SQUARE FEET OR 3.519 ACRES

LOT 26 AREA = 85,605 SQUARE FEET OR 1.962 ACRES

TOTAL AREA = 238,881 SQUARE FEET OR 5.481 ACRES

3.  LOCATION OF UNDERGROUND UTILITIES ARE APPROXIMATE. LOCATIONS AND SIZES ARE BASED ON UTILITY

MARK-OUTS, ABOVE GROUND STRUCTURES THAT WERE VISIBLE & ACCESSIBLE IN THE FIELD, AND THE MAPS

AS LISTED IN THE REFERENCES AVAILABLE AT THE TIME OF THE SURVEY. AVAILABLE AS-BUILT PLANS AND

UTILITY MARKOUT DOES NOT ENSURE MAPPING OF ALL UNDERGROUND UTILITIES AND STRUCTURES.

BEFORE ANY EXCAVATION IS TO BEGIN, ALL UNDERGROUND UTILITIES SHOULD BE VERIFIED AS TO THEIR

LOCATION, SIZE AND TYPE BY THE PROPER UTILITY COMPANIES. CONTROL POINT ASSOCIATES, INC. DOES

NOT GUARANTEE THE UTILITIES SHOWN COMPRISE ALL SUCH UTILITIES IN THE AREA EITHER IN SERVICE OR

ABANDONED.

4.  THIS PLAN IS BASED ON INFORMATION PROVIDED BY A SURVEY PREPARED IN THE FIELD BY CONTROL POINT

ASSOCIATES, INC. AND OTHER REFERENCE MATERIAL AS LISTED HEREON.

5.  THIS SURVEY WAS PREPARED WITHOUT THE BENEFIT OF A TITLE REPORT AND IS SUBJECT TO THE

RESTRICTIONS, COVENANTS AND/OR EASEMENTS THAT MAY BE CONTAINED THEREIN.

6.  BY GRAPHIC PLOTTING ONLY PROPERTY IS LOCATED IN  THE FOLLOWING FLOOD HAZARD ZONES; ZONE

"X-UNSHADED" (AREAS DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL CHANCE FLOODPLAIN.), ZONE "AE"

(SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL CHANCE FLOOD, WHERE THE

BASE FLOOD ELEVATION IS DETERMINED, EL=10.), & ZONE "REGULATORY FLOOD WAY" (FLOODWAY AREAS IN

ZONE "AE". THE FLOODWAY IS THE CHANNEL OF A STREAM PLUS ANY ADJACENT FLOODPLAIN AREAS THAT

MUST BE KEPT FREE OF ENCROACHMENT SO THAT THE 1% ANNUAL CHANCE FLOOD CAN BE CARRIED

WITHOUT SUBSTANTIAL INCREASE IN THE FLOOD HEIGHTS.) PER REF. #2

7. THE EXISTENCE OF UNDERGROUND STORAGE TANKS, IF ANY, WAS NOT KNOWN AT THE TIME OF THE FIELD

SURVEY.

8. ELEVATIONS REFER TO THE TOWN OF WEYMOUTH VERTICAL DATUM OBTAINED BY ADDING 6.63 FEET TO THE

NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD88), WHICH WAS ESTABLISHED BASED ON GPS

OBSERVATIONS UTILIZING THE KEYSTONE VRS NETWORK (KEYNETGPS) TAKEN AT THE TIME OF THE FIELD

SURVEY. THE FEMA FLOOD HAZARD ZONE (AE, ELEVATION 10) SHOWN HEREON REPRESENTS THE NORTH

AMERICAN VERTICAL DATUM OF 1988 (NAVD88)

TEMPORARY BENCH MARKS SET:

TBM-A:  RR SPIKE IN UTILITY POLE #5-1, ELEVATION = 23.26'

TBM-B:  MAG NAIL IN ASPHALT PAVEMENT, ELEVATION = 24.56'

PRIOR TO CONSTRUCTION IT IS THE CONTRACTOR'S RESPONSIBILITY TO VERIFY THAT THE BENCHMARKS 

ILLUSTRATED ON THIS SKETCH HAVE NOT BEEN DISTURBED AND THEIR ELEVATIONS HAVE BEEN CONFIRMED.

ANY CONFLICTS MUST BE REPORTED PRIOR TO CONSTRUCTION.

9. THE DELINEATION LINE WAS PLACED IN THE FIELD BY LUCAS ENVIRONMENTAL, LLC IN APRIL, 2020 AND FIELD

LOCATED BY CONTROL POINT ASSOCIATES, INC. ON  4/17/2020.

10.  THE OFFSETS SHOWN ARE NOT TO BE USED FOR THE CONSTRUCTION OF ANY STRUCTURE, FENCE,

PERMANENT ADDITION, ETC.

REFERENCES:

1.  THE TAX ASSESSOR'S MAP OF WEYMOUTH, NORFOLK COUNTY, MAP 19.

2. MAP ENTITLED "NATIONAL FLOOD INSURANCE PROGRAM, FIRM, FLOOD INSURANCE RATE MAP, NORFOLK

COUNTY, MASSACHUSETTS (ALL JURISDICTIONS), PANEL 231 OF 430," MAP NUMBER 25021C0231E, EFFECTIVE

DATE: JULY 17, 2012.

3. MAP ENTITLED "SUBDIVISION PLAN OF LAND EAST STREET & WHARF STREET, WEYMOUTH MASSACHUSETTS",

PREPARED BY: CCR ASSOCIATES, DATED: NOVEMBER 12, 2003, RECORDED WITH THE NORFOLK COUNTY

REGISTRY OF DEEDS IN PLAN BOOK 520 PAGE 85.

4. MAP ENTITLED "PLAN SHOWING SUBDIVISION OF LAND IN EAST WEYMOUTH, MASS. FOR WEYMOUTH

INDUSTRIAL ASSOCIATION", PREPARED BY: RUSSELL H. WHITING, DATED: MARCH 30, 1921, RECORDED WITH

THE NORFOLK COUNTY REGISTRY OF DEEDS IN PLAN BOOK 1486 PAGE 501.

5. MAP ENTITLED "PLAN OF LAND WEYMOUTH, MASS. FOR GEO. E. KEITH COMPANY", PREPARED BY: RUSSELL H.

WHITING, DATED: JANUARY 8, 1921, RECORDED WITH THE NORFOLK COUNTY REGISTRY OF DEEDS IN PLAN

BOOK 98 PAGE 4764.

6. MAP ENTITLED "TAKING OF FEES & EASEMENTS EAST WEYMOUTH PUMPING STATION", PREPARED BY: THE

SEWER DEPARTMENT OF WEYMOUTH, AS PLAN T-31-54, DATED: JULY 1, 1989, RECORDED WITH THE NORFOLK

COUNTY REGISTRY OF DEEDS IN PLAN BOOK 3338 PAGE 2.

7. MAP ENTITLED "COMPILED PLAN OF LAND  DEPOT STREET WEYMOUTH, MASS.", PREPARED BY: C.F. ARNOLD

ASSOCIATES, INC., DATED: MARCH 21, 1995, RECORDED WITH THE NORFOLK COUNTY REGISTRY OF DEEDS IN

PLAN BOOK 430 PAGE 302.

8. MAP ENTITLED "PLAN OF LAND IN WEYMOUTH, MASS. OF THE TOWN DUMP", PREPARED BY: FRANK A.

LAGROTTERIA: MARCH 25, 1959, RECORDED WITH THE NORFOLK COUNTY REGISTRY OF DEEDS IN PLAN BOOK

208 PAGE 63.

9. MAP ENTITLED "PROPOSED PARK AN RECREATION LAND DESIGNATION AT CAPPED LANDFILL SITE, WHARF

STREET", PREPARED BY: DEPARTMENT OF PUBLIC WORKS TOWN OF WEYMOUTH, DATED: JANUARY 7, 2017,

RECORDED WITH THE NORFOLK COUNTY REGISTRY OF DEEDS IN PLAN BOOK 658 PAGE 100.

10. GAS MAPPING PROVIDED BY NATIONAL GRID GAS - BOSTON.

11. MAPPING OF RIVERFRONT AREA, BASED ON ELEVATIONS ON NAVD88, PROVIDED BY CIVIL & ENVIRONMENTAL

CONSULTANTS, INC.

12. MAP ENTITLED "TOWN OF WEYMOUTH DEPARTMENT OF PUBLIC WORKS, SEWER RECORD PLAN, DEPOT

STREET," DATED NOVEMBER 11, 2005, PROVIDED BY THE TOWN OF WEYMOUTH D.P.W.

13. MAP ENTITLED "TOWN OF WEYMOUTH DEPARTMENT OF PUBLIC WORKS, SEWER RECORD PLAN WHARF

STREET INCINERATOR," DATED JANUARY 17, 1974, PROVIDED BY THE TOWN OF WEYMOUTH D.P.W.

14. MAP ENTITLED "COMBINED DRAIN STUDY, 2017-28, 2018-18 & 2018-18/8-10-2020," PREPARED BY THE TOWN

WEYMOUTH

SEE SHEET 2 & 3 FOR TOPOGRAPHIC DETAIL
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ACCORDANCE WITH CURRENTLY ACCEPTED ACCURACY

STANDARDS.
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GAS VALVE

WATER VALVE

OVERHEAD WIRES

BOLLARD

SIGN

GUY WIRE

UTILITY POLE/LIGHT POLE

APPROX. LOC. UNDERGROUND WATER LINE

UTILITY POLE

MONITORING WELL

TREE & TRUNK SIZE
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PRESSURE INDICATOR VALVE

WATER METER
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SOLID WHITE LINE 

DOUBLE YELLOW LINE 

UNABLE TO OPEN 

SEE SHEET 1 OF 3 FOR BOUNDARY, NOTES AND REFERENCES

DETAIL "A"
SCALE: 1" = 20'
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16" FORCED MAIN ADDED PER RECORD DATA1

No. DESCRIPTION OF REVISION

- S.P.P. G.L.H. 6-25-2020

DATEAPPROVED:DRAWN:FIELD CREW

CHANGES TO FLOOD ZONE BOUNDARY2 - S.P.P. G.L.H. 7-20-2020

MEAN HIGH WATER LINE ADJUSTED PER ADDTITIONAL FIELD DATA
3 - S.P.P. G.L.H. 8-4-2020

MEAN HIGH WATER LINE ADJUSTED & ADDED RECORD DRAIN DATA
4 - S.P.P. G.L.H. 9-3-2020
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