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Dear Mr. Chairman, 

Allen & Major Associates, Inc., on behalf of SLV River Street, LLC, respectfully submits this response to the 
memo provided by Luke Boucher, PE, VHB, dated January 13, 2020, addressed to the Town Winchester 
Zoning Board of Appeals. 
 
Please find the following responses in bold which have been organized to respond point-by-point to the 
comments provided in the Memo: 
 
Stormwater, Drainage, and Site Plans 

1. Initial Comment (11/22/2019): Per Section 6.5.1 of the Subdivision Regulations, the Applicant 
should provide a description of impact to the 100-year floodplain and regulatory floodway and 
summary of compensatory storage calculations in the narrative. Supporting compensatory 
storage calculations should be provided and the description of the floodplain in the Drainage 
Report should be revised to match the design. 
 
A&M Response (12/23/2019): The Drainage Report has been updated to include a description of 
the impact to the 100-year floodplain and regulatory floodway and a summary of compensatory 
calculations and supporting calculations. 
 
VHB Response (1/10/2020): Based on spot grades and finish floor elevations shown in the 
Section 7 figures, it appears that the proposed parking garage is included in the compensatory 
storage calculations. While it is acceptable to include the areas within the parking garage, the 
figure showing the Elevation 24 floodplain area indicates that an unrestricted hydraulic 
connection is not provided between the floodplain and the storage within the parking garage. 
The design should be modified to provide this connection. In addition, the Applicant should 
revise the Section 7 figures to show the limits of the covered parking areas below habitable 
portions of the building. 
 
A&M Response (1/21/2020): The applicant has revised the grading to illustrate an 
unrestricted hydraulic connection at fire access driveway and revised the Section 7 figures 
to show the limits of the covered parking areas below habitable portions of the building. 
See attached revised Section 7 figures. 
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2. Initial Comment (11/22/2019): Per Sections 7.15.8, 7.15.9, and 7.15.15 of the Subdivision 
Regulations, the Applicant should provide a closed drainage analysis for the Site to confirm the 
design can accommodate the 25- year storm event. Analysis should confirm that proposed and 
existing pipes can accommodate outflows from the detention/infiltration systems as designed. In 
addition, the analysis should incorporate a tailwater condition to confirm no negative impacts. As 
the entire site eventually discharges to a 12-inch RCP municipal drain in River Street, the analysis 
must demonstrate that the 12-inch pipe can accommodate the flows from the site. 
 
A&M Response (12/23/2019): The closed drainage analysis included in the Drainage Report has 
been updated to illustrate the design can accommodate the 25-year storm event. Additionally, 
the HydroCAD model has been updated to incorporate tailwater conditions confirming no 
negative effects and demonstrating the 12 inch RCP can accommodate the flows from the site. 

 
VHB Response (1/10/2020): VHB has the following comments regarding the closed drainage analysis: 

 
a. It appears that in the closed drainage analysis, the Applicant used the rainfall intensity from the 

Intensity-Duration-Frequency (IDF) curves in the MassDEP’s 2002 Hydrology Handbook for 
Conservation Commissioners (or similar). These IDF curves are based on rainfall data that has 
since been superseded. Rainfall data from NOAA Atlas 14, Volume 10, Version 3.0 is currently 
considered the best available data and industry standard. Per NOAA Atlas 14, attached, the 
5-minute rainfall intensity for the 25-year storm is 8.32 inches/hour. 

A&M Response (1/21/2020): The closed drainage system analysis was prepared using the 
MassDOT IDF curves as is directed in Section 7.15.9 of the subdivision regulations. The 
applicant has revised the calculations to illustrate the NOAA IDF curves as recommended 
by the Reviewer (VHB). 
 

b. The drainage areas in closed drainage analysis do not match the areas in HydroCAD. 

A&M Response (1/21/2020): The closed drainage analysis has been coordinated with the 
areas in HydroCAD. 
 

c. The drainage areas, weighted land use cover (C) and the weighted land use area (CA) for pipes 
downstream of DMHs and WQUs should be revised as they do not represent the entire upstream 
area. 

A&M Response (1/21/2020): Drainage areas for DMHs and WQUs are not evaluated 
because they do not take into consideration the upstream retention/detention system so 
the pipes downstream of these structures are sized on summation of upstream flows based 
on C and CA and calculations from proposed HydroCAD model. 
 

d. The closed drainage analysis does not include tailwater condition. A direct connection from 
private site drainage into a municipal closed drainage system is proposed. As the municipal 
system is designed and intended to handle flow from the public right of way, the tailwater 
condition must be considered to confirm that the system will not surcharge the on-site closed 
drainage and subsurface infiltration/detention systems or result in on-site ponding. 

A&M Response (1/21/2020): See response to 2.f. for additional discussion on tailwater 
conditions and on-site ponding. 
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VHB has the following comments regarding the revised HydroCAD analysis: 

e. The HydroCAD Model uses the NRCS Method, per Section 7.15.9 of the Subdivision Regulations, 
the closed drainage analysis should be performed using the Rational Method. If the Applicant 
prefers to use HydroCAD for the closed drainage analysis, they must provide a separate analysis 
using the Rational Method. 

A&M Response (1/21/2020): The applicant has provided a pipe sizing table using the 
rational method supplemented with information from the proposed HydroCAD model. 
 

f. The Applicant used a dynamic tailwater condition; however, since they didn’t set a tailwater 
elevation at the Reach (Study Point -1), the model is operating as free flow discharge from 
DMH-6 to the design point. If the applicant wants to use the DSI method, the study point should 
be a link instead of a reach in so they can set a tailwater elevation. The tailwater elevation can be 
set in the elevation tab of the link. The water elevation of the Aberjona River, the pipe between 
study point and the river, and any additional flows tributary to that pipe should be used to 
determine the tailwater elevation. 
 
A&M Response (1/21/2020): The Applicant did not use a tailwater elevation at Study Point 
1 Reach as they did not believe it was relevant understanding the proposed stormwater 
system is located entirely below the Federal Emergency Management Agency (FEMA) 
regulated 100 year flood elevation (24.9), predominantly below the 50 year flood elevation 
(23.9) and also partially below the 10 year flood elevation (21.4). See attached FEMA Flood 
Profile.  
 
The Applicant is proposing to install the proposed stormwater system within a FEMA 
floodplain area and understands that incorporation of on-site flooding is required in any 
future conditions per FEMA regulations. It is understood that portions of the proposed 
parking lot and portions of the non-habitable areas of the building are proposed within 
the regulated FEMA floodplain and thus have been designed to meet applicable FEMA 
regulations. 
 
Portions of the proposed stormwater system located in the areas of regulated floodplain 
will experience surcharging due to existing neighborhood flooding issues regardless of 
what the tailwater is. Per discussions with the Reviewer (VHB), the Applicant believes it is 
VHB’s goal to confirm that any on-site surcharging will result in decreased downstream 
and off-site flooding and will mitigate potential flood damage. Particularly the 
downgradient abutting property located at 43 River Street. The Applicant has prepared 
this narrative to address those concerns.  
 
Please note aside from the tailwater discussion presented in this letter, the Applicant 
believes that they have already illustrated a stormwater design that mitigates the 
proposed volumes and peak flows beyond what is required by the MassDEP Stormwater 
Standard #2 using the free flow discharge conditions noted by VHB for the following 
reasons: 
 

• The existing municipal connection from the site to the street is a 12” RCP. In the 
proposed conditions the site will have a similar 12” pipe connection, but will have a 
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reduced flow due to the proposed Outlet Control Structure (OCS-3) which has a 10” 
orifice in order to show that post-development peak discharge rates do not exceed 
pre-development rates for the 2-year and 10-year & 100-year 24-hour storm 
events. 
 

• The proposed infiltration systems on-site would only be affected by a tailwater 
elevation above Elev. 31.80 (NAVD88), at the weir proposed within outlet control 
structure OCS-2, which is not feasible as multiple existing and proposed catch basin 
rim elevations and other points of stormwater relief are well below this elevation. 
Therefore, stormwater would discharge from these catch basin grates prior to any 
effect by a tailwater condition above the weir elevation at OCS-2. Furthermore, the 
proposed infiltration systems are designed to decrease the volume of stormwater 
discharged from 72,430 cubic feet (c.f.) in the 100-year storm event under existing 
conditions to just 20,075 c.f. under proposed conditions, a 72% decrease. 

 
• In addition, the Applicant has increased the available 100 year floodplain volume 

for the site from 56,539 c.f. to 77,681 c.f. and has provided a stormwater detention 
system within the floodplain which is proposed to hold an additional 5,064 c.f. of 
stormwater. 

 
• This combination of stormwater and floodplain mitigation results in a total volume 

mitigation of at least 78,561 cubic feet (c.f.) for the existing neighborhood which is 
prone to flooding. This volume is greater than the entire 100-year storm event in 
the existing conditions. This volume of additional compensatory flood storage 
would not be provided without the proposed project. Based on these calculations, 
the proposed stormwater improvements will provide a net benefit to mitigate any 
downstream stormwater pipe surcharging or flooding issues when compared to 
existing conditions regardless of whichever bucket the flood/storm water falls into. 
Thus, providing evidence that off-site flooding will decrease during the 100-year 
24-hour storm event.  

 
In order to confirm the Applicant has mitigated effects from the expected on-site 
surcharging to the downgradient 43 River Street, the applicant has provided a 
supplemental HydroCAD model illustrating a tailwater condition which would surcharge 
the proposed system to analyze any potential negative impacts. The following assumptions 
and revisions have been incorporated into the attached HydroCAD model: 
 
• The Applicant notes that when the proposed stormwater system surcharges there are 

only two downgradient locations where stormwater would discharge. Stormwater will 
either discharge out of the proposed southerly fire access driveway into the existing 
right of way (ROW) a.k.a. River Street; or it will flow overland across the project site 
onto 43 River Street and then eventually to the ROW. In either case, the Applicant 
intends to illustrate that the proposed design has reduced any surcharging and/or 
flooding impacts to 43 River Street to the maximum extent practicable. Both sites will 
need to be hydraulically connected to some extent to meet FEMA floodplain/floodway 
requirements. 
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• Although portions of the site are also in the FEMA regulated floodway, for discussions 
pertaining to tailwater conditions and elevation, the elevations of the floodplain will 
not be associated with the floodway. 

 
• At a 50 year flood elevation of 23.9, the existing site receives flood water from both 

the ROW and 43 River Street, but is not completely inundated. For the basis of this 
analysis, an elevation of 23.9 (NAVD88) was used for the tailwater. The 100 year flood 
elevation (24.9) was not appropriate because it is higher than an existing or proposed 
stormwater infrastructure. 
 

• To allow surcharging storm waters to discharge from the site into the ROW, the 
proposed fire lane was modeled as a sharp crested weir outlet/conveyance using the 
minimum dimensions of 20 feet wide and 6 inches deep (curb) with varying elevations 
based on localized high points. 
 

• Please note the Applicant is currently proposing curbing along the property line of 
43 River Street in an attempt to allow any surcharging stormwater to remain on-site to 
the maximum extent practicable. The minimum top of curb elevation proposed is Elev. 
24.85 (NAVD88), with the exception of the driveway entrance low point where the top 
of curb is proposed at Elev. 24.26 (NAVD88). 
 

As noted in the attached HydroCAD, all surcharging and/or flooding for the 100-year 
storm event with a tailwater elevation of 23.9 (50-year rainfall event) will result in no 
discharges or flooding to the adjacent property at 43 River Street. 

3. Item #3 has been removed as noted by VHB. 
 

4. Item #4 has been removed as noted by VHB. 
 

5. Item #5 has been removed as noted by VHB. 
 

6. Item #6 has been removed as noted by VHB. 
 

7. Item #7 has been removed as noted by VHB. 
 

8. Item #8 has been removed as noted by VHB. 
 

9. Initial Comment (11/22/2019): Due to the presence of existing buildings, the Applicant was 
unable to perform test pits within the proposed footprints for Underground Infiltration Systems 
#2 (UIS-2) and #5 (UIS-5). VHB recommends that the Board include a requirement for the 
Applicant to perform, and submit results for review, confirmatory test pits within the footprints of 
these systems prior to construction to confirm that actual soil texture and seasonal high 
groundwater is consistent with that used in the design. 

A&M Response (12/23/2019): The applicant would anticipate that confirmatory test pits within 
the existing building footprints be a condition of approval as noted by VHB. These can occur 
after the demolition of the existing structures. 
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VHB Response (1/10/2020): VHB takes no exceptions to completing test pits within the existing 
building footprints after building demolition. VHB recommends that the Board include a 
requirement for the Applicant to perform, and submit results for review, confirmatory test pits 
within the footprints of these systems prior to construction to confirm that actual soil texture and 
seasonal high groundwater is consistent with that used in the design. 

A&M Response (1/21/2020): No response required.  
 

10. Item #10 has been removed as noted by VHB. 
 
11. Proposed HydroCAD Model: 

a. Initial Comment (11/22/2019): As indicated in Comment 9.a., VHB suggests modeling the 
existing drain manhole as the design point. Regardless of how the system functions 
under existing conditions, the proposed system design should demonstrate that flows 
from the site do not overwhelm the existing system in River Street. 

A&M Response (12/23/2019): The drainage design has been updated to illustrate that 
the flows from the site do not overwhelm the existing system in River Street. 

VHB Response (1/10/2020): The drainage report shows a reduction in peak rates to the 
Study Point but does not include acceptable parameters to demonstrate that the on-site 
closed drainage analysis will be able to discharge into the municipal closed drainage 
system without surcharging back onto the site. See VHB response to item #2. 

 
A&M Response (1/21/2020): Please refer to A&M Response to 2.f. 

 
b. b under Item #11 has been removed as noted by VHB. 

 
c. Initial Comment (11/22/2019): The peak elevation of the water within the systems is 

above the top of the stone. The design should be revised to ensure that the water 
elevation during the 100-year storm does not exceed the top of stone to eliminate 
potential heaving of subgrade material and buckling of pavement. 

A&M Response (12/23/2019): The HydroCAD model has been updated to illustrate the 
water elevation during the 100-year storm does not exceed the top of stone. 

 
VHB Response (1/10/2020): The 100-year ponding elevation of UIS-5 exceeds the top of 
stone elevation listed on the plans by 0.44 ft. The Applicant should modify the plans to 
match the top of stone elevation indicated in the HydroCAD printouts (El. 33.75). 

 
A&M Response (1/21/2020): The drainage plan has been updated to illustrate the 
top of stone of the UIS-5 is 33.75.  

 
d. d under Item #11 has been removed as noted by VHB. 

e. e under Item #11 has been removed as noted by VHB. 

f. f under Item #11 has been removed as noted by VHB. 
 

12. Item #12 has been removed as noted by VHB. 
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13. Item #13 has been removed as noted by VHB. 
 

14. Item #14 has been removed as noted by VHB. 
 
15. Item #15 has been removed as noted by VHB. 
 
16. Initial Comment (11/22/2019): The proposed 12” HDPE pipe connecting OCS-5 to DMH-1A 

appears to fall one foot off of the building. As a result, this pipe would be subject to plumbing 
code requirements and, depending on the type of foundation proposed, could be subject to the 
bearing pressure of the building foundation. The Applicant should consider revising the layout to 
prevent potential undermining and negative impact on the integrity of the building foundation. 

A&M Response (12/23/2019): The Drainage plan has been updated to illustrate additional 
separation between the building and the drainage pipes, where possible. 

VHB Response (1/10/2020): There are some locations where the pipes are still within 10-feet of 
the building corners. Pipes in these locations will be subject to Plumbing Code requirements. The 
Applicant should coordinate with the geotechnical and mechanical engineers to determine pipe 
inverts and pipe materials based on the footing zone of influence and depth of pipe. 

A&M Response (1/21/2020): This has been noted and will be coordinated after the 
permitting process prior to Building Permit Application. 

 
17. Item #17 has been removed as noted by VHB. 

 
18. Item #18 has been removed as noted by VHB. 

 
19. Item #19 has been removed as noted by VHB. 

 
20. Per the NFIP regulations 44 CFR 60.3(d)(3) development within the adopted regulatory floodway 

is prohibited unless it has been demonstrated through hydrologic and hydraulic analyses in 
accordance with standard engineering practice that the proposed encroachment would not 
result in any increase in flood levels within the community. Standard engineering practice for 
proposed regulatory floodway encroachments (i.e. no-rise analysis) is to follow a process similar 
to the Letter of Map Revision (LOMR) MT-2 instructions, and should utilize the same model used 
to prepare the effective Flood Insurance Study (FIS) report and Flood Insurance Rate Map (FIRM). 
The applicant should revise their hydraulic analysis accordingly. 

VHB Update (1/10/2020): Awaiting revised calculations and narrative from HL Turner. 

A&M Response (1/21/2020): This item has been coordinated with VHB under separate 
cover. 

 
21. Electronic files of the HEC-RAS model including all plans and geometries for the duplicate 

effective, corrected effective, and proposed conditions analysis should be provided. 

VHB Update (1/10/2020): Awaiting revised calculations and narrative from HL Turner. 

A&M Response (1/21/2020): This item has been coordinated with VHB under separate 
cover.  
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22. Cross sections should extend far enough to contain all flood profiles modeled. 

VHB Update (1/10/2020): Awaiting revised calculations and narrative from HL Turner. 

A&M Response (1/21/2020): This item has been coordinated with VHB under separate 
cover. 

 
23. The effective and proposed condition hydraulic models should contain the same cross section 

locations. Currently, four cross section are in the proposed model only. 

VHB Update (1/10/2020): Awaiting revised calculations and narrative from HL Turner. 

A&M Response (1/21/2020): This item has been coordinated with VHB under separate 
cover.  

 
24. Item #24 has been removed as noted by VHB. 

 
25. Item #24 has been removed as noted by VHB. 

 
We appreciate the opportunity to assist the Engineering Department in this matter. Please contact me 
should you have any questions or require further support. 
 
Very truly yours, 

ALLEN & MAJOR ASSOCIATES, INC. 
 
 
 
      
Carlton M. Quinn, P.E. 
Senior Project Manager 
 
 
Cc via email:  Luke Boucher, VHB 

Beth Rudolph, Town Engineer 
Geoff Engler, SLV River Street, LLC 

Enclosures:  1) Aberjona River - FEMA Flood Profile – 03P 
2) HydroCAD Report with Tailwater=23.9 for 100 year storm event, dated 

January 21, 2020 
3) Pipe Sizing Table, revised through January 21, 2020 
4) Proposed Flood Plain Exhibit Plans, Issued for Review January 21, 2020  
5) Revised Site Development Plans (revised sheets only), Revised through 

January 21, 2020  
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19 - 35 River Street, Winchester, MA
Type III 24-hr  100-YR Rainfall=8.92"2459-01 - Proposed HCAD (Tailwater = 23.9)

  Printed  1/21/2020Prepared by Allen & Major Associates, Inc.
Page 2HydroCAD® 10.00-24  s/n 02881  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=12,614 sf   78.31% Impervious   Runoff Depth=7.10"Subcatchment P-1A: Flow to CB-1C
   Tc=6.0 min   CN=85   Runoff=2.26 cfs  7,467 cf

Runoff Area=3,883 sf   59.52% Impervious   Runoff Depth=5.76"Subcatchment P-1B: Flow to CB-1B
   Tc=6.0 min   CN=74   Runoff=0.59 cfs  1,863 cf

Runoff Area=8,578 sf   100.00% Impervious   Runoff Depth=8.68"Subcatchment P-1C: Roof Flow to UIS-1
   Tc=6.0 min   CN=98   Runoff=1.68 cfs  6,205 cf

Runoff Area=3,145 sf   52.40% Impervious   Runoff Depth=5.26"Subcatchment P-2A: COURTYARD AREA 
   Tc=6.0 min   CN=70   Runoff=0.44 cfs  1,380 cf

Runoff Area=3,523 sf   24.21% Impervious   Runoff Depth=3.19"Subcatchment P-2B: FLOW TO DMH-2C
   Tc=6.0 min   CN=53   Runoff=0.29 cfs  936 cf

Runoff Area=8,867 sf   15.57% Impervious   Runoff Depth=7.47"Subcatchment P-2C: Green Roof Flow to 
   Tc=6.0 min   CN=88   Runoff=1.64 cfs  5,519 cf

Runoff Area=12,106 sf   63.89% Impervious   Runoff Depth=6.12"Subcatchment P-3A: Flow to CB-3A
   Tc=6.0 min   CN=77   Runoff=1.93 cfs  6,179 cf

Runoff Area=3,789 sf   77.22% Impervious   Runoff Depth=7.10"Subcatchment P-3B: Flow to CB-3B
   Tc=6.0 min   CN=85   Runoff=0.68 cfs  2,243 cf

Runoff Area=6,242 sf   81.51% Impervious   Runoff Depth=7.35"Subcatchment P-3C: Flow to CB-3C
   Tc=6.0 min   CN=87   Runoff=1.14 cfs  3,822 cf

Runoff Area=1,485 sf   74.55% Impervious   Runoff Depth=6.86"Subcatchment P-3D: Flow to CB-3D
   Tc=6.0 min   CN=83   Runoff=0.26 cfs  849 cf

Runoff Area=2,072 sf   89.53% Impervious   Runoff Depth=7.96"Subcatchment P-3E: Flow to CB-3E
   Tc=6.0 min   CN=92   Runoff=0.40 cfs  1,374 cf

Runoff Area=1,638 sf   87.42% Impervious   Runoff Depth=7.83"Subcatchment P-3F: Flow to CB-3F
   Tc=6.0 min   CN=91   Runoff=0.31 cfs  1,069 cf

Runoff Area=1,788 sf   86.41% Impervious   Runoff Depth=7.71"Subcatchment P-3G: Flow to CB-3G
   Tc=6.0 min   CN=90   Runoff=0.34 cfs  1,149 cf

Runoff Area=1,728 sf   85.24% Impervious   Runoff Depth=7.59"Subcatchment P-3H: Flow to CB-3H
   Tc=6.0 min   CN=89   Runoff=0.32 cfs  1,093 cf

Runoff Area=1,835 sf   76.08% Impervious   Runoff Depth=6.98"Subcatchment P-3i: Flow to CB-3i
   Tc=6.0 min   CN=84   Runoff=0.32 cfs  1,068 cf

Runoff Area=2,832 sf   54.59% Impervious   Runoff Depth=5.39"Subcatchment P-3J: Flow to CB-3J
   Tc=6.0 min   CN=71   Runoff=0.40 cfs  1,271 cf
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Runoff Area=7,807 sf   61.29% Impervious   Runoff Depth=5.88"Subcatchment P-5A: COURTYARD FLOW 
   Tc=6.0 min   CN=75   Runoff=1.20 cfs  3,825 cf

Runoff Area=33,897 sf   100.00% Impervious   Runoff Depth=8.68"Subcatchment P-5B: Building Roof to 
   Tc=6.0 min   CN=98   Runoff=6.66 cfs  24,518 cf

Runoff Area=19,280 sf   54.68% Impervious   Runoff Depth=8.08"Subcatchment P-5C: Green Roof Flow to 
   Tc=6.0 min   CN=93   Runoff=3.71 cfs  12,976 cf

   Inflow=6.38 cfs  198,241 cfReach SP-1: Study Point
   Outflow=6.38 cfs  198,241 cf

Peak Elev=31.71'   Inflow=2.26 cfs  7,467 cfPond CB-1C: CB-1C
12.0"  Round Culvert  n=0.013  L=78.0'  S=0.0100 '/'   Outflow=2.26 cfs  7,467 cf

Peak Elev=24.64'   Inflow=1.93 cfs  6,179 cfPond CB-3A: CB-3A
   Primary=1.85 cfs  6,038 cf   Secondary=0.46 cfs  140 cf   Outflow=1.93 cfs  6,179 cf

Peak Elev=24.52'   Inflow=1.09 cfs  2,383 cfPond CB-3B: CB-3B
   Primary=0.74 cfs  2,008 cf   Secondary=1.50 cfs  887 cf   Outflow=1.09 cfs  2,383 cf

Peak Elev=24.53'   Inflow=2.64 cfs  4,709 cfPond CB-3C: CB-3B
   Primary=1.57 cfs  3,913 cf   Secondary=1.98 cfs  1,185 cf   Outflow=2.64 cfs  4,709 cf

Peak Elev=24.60'   Inflow=5.09 cfs  4,148 cfPond CB-3D: CB-3D
   Primary=1.15 cfs  1,776 cf   Secondary=3.82 cfs  2,889 cf   Outflow=5.09 cfs  4,148 cf

Peak Elev=24.54'   Inflow=5.23 cfs  4,918 cfPond CB-3E: CB-3E - WQU
   Primary=2.63 cfs  3,914 cf   Secondary=2.60 cfs  1,004 cf   Outflow=5.23 cfs  4,918 cf

Peak Elev=24.48'   Inflow=2.90 cfs  2,073 cfPond CB-3F: CB-3F - WQU
   Primary=2.54 cfs  1,994 cf   Secondary=0.40 cfs  79 cf   Outflow=2.90 cfs  2,073 cf

Peak Elev=24.11'   Inflow=0.71 cfs  1,229 cfPond CB-3G: CB-3G - WQU
   Primary=0.71 cfs  1,229 cf   Secondary=0.00 cfs  0 cf   Outflow=0.71 cfs  1,229 cf

Peak Elev=24.10'   Inflow=0.32 cfs  1,093 cfPond CB-3H: CB-3H
   Primary=0.11 cfs  712 cf   Secondary=0.26 cfs  381 cf   Outflow=0.32 cfs  1,093 cf

Peak Elev=24.13'   Inflow=0.32 cfs  1,068 cfPond CB-3i: CB-3i
12.0"  Round Culvert  n=0.013  L=3.0'  S=0.0100 '/'   Outflow=0.32 cfs  1,067 cf

Peak Elev=24.14'   Inflow=0.40 cfs  1,271 cfPond CB-3J: CB-3J
12.0"  Round Culvert  n=0.013  L=38.0'  S=0.0100 '/'   Outflow=0.40 cfs  1,271 cf

Peak Elev=31.72'   Inflow=11.45 cfs  27,937 cfPond DMH-1A: DMH-1A
18.0"  Round Culvert  n=0.013  L=19.0'  S=0.0174 '/'   Outflow=11.45 cfs  27,937 cf

Peak Elev=31.70'   Inflow=13.12 cfs  34,141 cfPond DMH-1B: DMH-1B
24.0"  Round Culvert  n=0.013  L=3.0'  S=0.0267 '/'   Outflow=13.12 cfs  34,138 cf
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Peak Elev=31.70'   Inflow=0.59 cfs  1,863 cfPond DMH-1C: DMH-1C
12.0"  Round Culvert  n=0.013  L=23.0'  S=0.0100 '/'   Outflow=0.59 cfs  1,863 cf

Peak Elev=31.70'   Inflow=2.84 cfs  9,330 cfPond DMH-1D: DMH-1D
24.0"  Round Culvert  n=0.013  L=3.0'  S=0.0100 '/'   Outflow=2.84 cfs  9,337 cf

Peak Elev=32.23'   Inflow=0.00 cfs  0 cfPond DMH-2A: DMH-2A
12.0"  Round Culvert  n=0.013  L=100.0'  S=0.0099 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=32.29'   Inflow=0.00 cfs  0 cfPond DMH-2B: DMH-2B
24.0"  Round Culvert  n=0.013  L=2.0'  S=0.0100 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=32.32'   Inflow=0.72 cfs  2,316 cfPond DMH-2C: DMH-2C
24.0"  Round Culvert  n=0.013  L=2.0'  S=0.0100 '/'   Outflow=0.72 cfs  2,315 cf

Peak Elev=26.25'   Inflow=0.00 cfs  0 cfPond DMH-2D: DMH-2D
12.0"  Round Culvert  n=0.013  L=225.0'  S=0.0250 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=24.55'   Inflow=4.13 cfs  11,959 cfPond DMH-3A: DMH-3A
   Primary=2.54 cfs  10,944 cf   Secondary=3.07 cfs  2,114 cf   Outflow=4.13 cfs  11,959 cf

Peak Elev=33.70'   Inflow=1.20 cfs  3,825 cfPond DMH-5: DMH-5
24.0"  Round Culvert  n=0.013  L=2.0'  S=0.0100 '/'   Outflow=1.16 cfs  3,824 cf

Peak Elev=24.75'   Inflow=3.50 cfs  186,131 cfPond DMH-6: DMH-6
12.0"  Round Culvert  n=0.013  L=13.0'  S=0.0100 '/'   Outflow=3.49 cfs  186,130 cf

Peak Elev=24.10'  Storage=7,250 cf   Inflow=9.34 cfs  22,861 cfPond UDS-3: SC-310 Units
   Primary=3.49 cfs  184,402 cf   Secondary=5.10 cfs  12,110 cf   Outflow=6.37 cfs  17,734 cf

Peak Elev=31.69'  Storage=22,440 cf   Inflow=15.96 cfs  43,475 cfPond UIS-1: 132 MC-4500 Units
   Discarded=1.52 cfs  43,478 cf   Primary=0.00 cfs  0 cf   Outflow=1.52 cfs  43,478 cf

Peak Elev=32.32'  Storage=3,354 cf   Inflow=2.36 cfs  7,834 cfPond UIS-2: 18 MC-4500 Units
   Discarded=0.21 cfs  7,837 cf   Primary=0.00 cfs  0 cf   Outflow=0.21 cfs  7,837 cf

Peak Elev=33.69'  Storage=4,838 cf   Inflow=11.52 cfs  41,317 cfPond UIS-5: 26 MC-4500 Units
   Discarded=0.14 cfs  13,381 cf   Primary=11.45 cfs  27,937 cf   Outflow=11.59 cfs  41,318 cf

Peak Elev=31.70'   Inflow=2.84 cfs  9,330 cfPond WQU-1: WQU-1
12.0"  Round Culvert  n=0.013  L=5.0'  S=0.0500 '/'   Outflow=2.84 cfs  9,330 cf

Peak Elev=24.50'   Inflow=3.60 cfs  12,719 cfPond WQU-2: WQU-2
   Primary=2.56 cfs  12,296 cf   Secondary=1.05 cfs  655 cf   Outflow=3.60 cfs  12,719 cf

Peak Elev=24.13'   Inflow=0.73 cfs  2,338 cfPond WQU-3: WQU-3
   Primary=0.73 cfs  2,336 cf   Secondary=0.00 cfs  0 cf   Outflow=0.73 cfs  2,336 cf

  above 0.01 cfs   Inflow=3.49 cfs  186,130 cfLink 1L: ROW Drainage Tailwater
   Primary=3.48 cfs  184,404 cf   Secondary=0.01 cfs  1,727 cf
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Total Runoff Area = 137,109 sf   Runoff Volume = 84,805 cf   Average Runoff Depth = 7.42"
27.08% Pervious = 37,134 sf     72.92% Impervious = 99,975 sf
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Summary for Subcatchment P-1A: Flow to CB-1C

Runoff = 2.26 cfs @ 12.09 hrs,  Volume= 7,467 cf,  Depth= 7.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
9,878 98 Paved parking, HSG A
2,736 39 >75% Grass cover, Good, HSG A

12,614 85 Weighted Average
2,736 21.69% Pervious Area
9,878 78.31% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-1B: Flow to CB-1B

Runoff = 0.59 cfs @ 12.09 hrs,  Volume= 1,863 cf,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
2,311 98 Paved parking, HSG A
1,572 39 >75% Grass cover, Good, HSG A
3,883 74 Weighted Average
1,572 40.48% Pervious Area
2,311 59.52% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-1C: Roof Flow to UIS-1

Runoff = 1.68 cfs @ 12.09 hrs,  Volume= 6,205 cf,  Depth= 8.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"
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Area (sf) CN Description
8,578 98 Roofs, HSG A
8,578 100.00% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-2A: COURTYARD AREA TO DMH-2C

Runoff = 0.44 cfs @ 12.09 hrs,  Volume= 1,380 cf,  Depth= 5.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
1,648 98 Paved parking, HSG A
1,497 39 >75% Grass cover, Good, HSG A
3,145 70 Weighted Average
1,497 47.60% Pervious Area
1,648 52.40% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-2B: FLOW TO DMH-2C

Runoff = 0.29 cfs @ 12.10 hrs,  Volume= 936 cf,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
853 98 Paved parking, HSG A

2,670 39 >75% Grass cover, Good, HSG A
3,523 53 Weighted Average
2,670 75.79% Pervious Area

853 24.21% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment P-2C: Green Roof Flow to UIS-2

Runoff = 1.64 cfs @ 12.09 hrs,  Volume= 5,519 cf,  Depth= 7.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
* 7,486 86 Green Roof

1,381 98 Paved parking, HSG A
8,867 88 Weighted Average
7,486 84.43% Pervious Area
1,381 15.57% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-3A: Flow to CB-3A

Runoff = 1.93 cfs @ 12.09 hrs,  Volume= 6,179 cf,  Depth= 6.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
7,734 98 Paved parking, HSG A
4,372 39 >75% Grass cover, Good, HSG A

12,106 77 Weighted Average
4,372 36.11% Pervious Area
7,734 63.89% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-3B: Flow to CB-3B

Runoff = 0.68 cfs @ 12.09 hrs,  Volume= 2,243 cf,  Depth= 7.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"
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Area (sf) CN Description
2,926 98 Paved parking, HSG A

863 39 >75% Grass cover, Good, HSG A
3,789 85 Weighted Average

863 22.78% Pervious Area
2,926 77.22% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-3C: Flow to CB-3C

Runoff = 1.14 cfs @ 12.09 hrs,  Volume= 3,822 cf,  Depth= 7.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
5,088 98 Paved parking, HSG A
1,154 39 >75% Grass cover, Good, HSG A
6,242 87 Weighted Average
1,154 18.49% Pervious Area
5,088 81.51% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-3D: Flow to CB-3D

Runoff = 0.26 cfs @ 12.09 hrs,  Volume= 849 cf,  Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
1,107 98 Paved parking, HSG A

378 39 >75% Grass cover, Good, HSG A
1,485 83 Weighted Average

378 25.45% Pervious Area
1,107 74.55% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-3E: Flow to CB-3E

Runoff = 0.40 cfs @ 12.09 hrs,  Volume= 1,374 cf,  Depth= 7.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
1,855 98 Paved parking, HSG A

217 39 >75% Grass cover, Good, HSG A
2,072 92 Weighted Average

217 10.47% Pervious Area
1,855 89.53% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-3F: Flow to CB-3F

Runoff = 0.31 cfs @ 12.09 hrs,  Volume= 1,069 cf,  Depth= 7.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
1,432 98 Paved parking, HSG A

206 39 >75% Grass cover, Good, HSG A
1,638 91 Weighted Average

206 12.58% Pervious Area
1,432 87.42% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment P-3G: Flow to CB-3G

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 1,149 cf,  Depth= 7.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
1,545 98 Paved parking, HSG A

243 39 >75% Grass cover, Good, HSG A
1,788 90 Weighted Average

243 13.59% Pervious Area
1,545 86.41% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-3H: Flow to CB-3H

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 1,093 cf,  Depth= 7.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
1,473 98 Paved parking, HSG A

255 39 >75% Grass cover, Good, HSG A
1,728 89 Weighted Average

255 14.76% Pervious Area
1,473 85.24% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-3i: Flow to CB-3i

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 1,068 cf,  Depth= 6.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"
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Area (sf) CN Description
1,396 98 Paved parking, HSG A

439 39 >75% Grass cover, Good, HSG A
1,835 84 Weighted Average

439 23.92% Pervious Area
1,396 76.08% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-3J: Flow to CB-3J

Runoff = 0.40 cfs @ 12.09 hrs,  Volume= 1,271 cf,  Depth= 5.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
1,546 98 Paved parking, HSG A
1,286 39 >75% Grass cover, Good, HSG A
2,832 71 Weighted Average
1,286 45.41% Pervious Area
1,546 54.59% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-5A: COURTYARD FLOW TO DMH5

Runoff = 1.20 cfs @ 12.09 hrs,  Volume= 3,825 cf,  Depth= 5.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
4,785 98 Paved parking, HSG A
3,022 39 >75% Grass cover, Good, HSG A
7,807 75 Weighted Average
3,022 38.71% Pervious Area
4,785 61.29% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-5B: Building Roof to UIS-5

Runoff = 6.66 cfs @ 12.09 hrs,  Volume= 24,518 cf,  Depth= 8.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
33,897 98 Roofs, HSG A
33,897 100.00% Impervious Area

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

5.0 Direct Entry, 
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment P-5C: Green Roof Flow to UIS-5

Runoff = 3.71 cfs @ 12.09 hrs,  Volume= 12,976 cf,  Depth= 8.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-YR Rainfall=8.92"

Area (sf) CN Description
* 8,738 86 Green Roof

10,542 98 Roofs, HSG A
19,280 93 Weighted Average

8,738 45.32% Pervious Area
10,542 54.68% Impervious Area

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

5.0 Direct Entry, direct
5.0 0 Total,  Increased to minimum Tc = 6.0 min

Summary for Reach SP-1: Study Point

Inflow Area = 137,109 sf, 72.92% Impervious,  Inflow Depth > 17.35"    for  100-YR event
Inflow = 6.38 cfs @ 12.15 hrs,  Volume= 198,241 cf
Outflow = 6.38 cfs @ 12.15 hrs,  Volume= 198,241 cf,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3

Summary for Pond CB-1C: CB-1C

Inflow Area = 12,614 sf, 78.31% Impervious,  Inflow Depth = 7.10"    for  100-YR event
Inflow = 2.26 cfs @ 12.09 hrs,  Volume= 7,467 cf
Outflow = 2.26 cfs @ 12.09 hrs,  Volume= 7,467 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.26 cfs @ 12.09 hrs,  Volume= 7,467 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 31.71' @ 12.90 hrs
Flood Elev= 33.80'

Device Routing     Invert Outlet Devices
#1 Primary 30.34' 12.0"  Round Culvert   

L= 78.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 30.34' / 29.56'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.20 cfs @ 12.09 hrs  HW=31.38'  TW=30.60'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.20 cfs @ 2.80 fps)

Summary for Pond CB-3A: CB-3A

Inflow Area = 12,106 sf, 63.89% Impervious,  Inflow Depth = 6.12"    for  100-YR event
Inflow = 1.93 cfs @ 12.09 hrs,  Volume= 6,179 cf
Outflow = 1.93 cfs @ 12.09 hrs,  Volume= 6,179 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.85 cfs @ 12.10 hrs,  Volume= 6,038 cf
Secondary = 0.46 cfs @ 12.05 hrs,  Volume= 140 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.64' @ 12.05 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 21.53' 12.0"  Round Culvert   

L= 43.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 21.53' / 21.10'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 24.60' Overflow via parkign lot, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   

Primary OutFlow  Max=0.94 cfs @ 12.10 hrs  HW=24.61'  TW=24.55'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.94 cfs @ 1.19 fps)

Secondary OutFlow  Max=0.44 cfs @ 12.05 hrs  HW=24.64'  TW=24.51'   (Dynamic Tailwater)
2=Overflow via parkign lot  (Weir Controls 0.44 cfs @ 0.62 fps)
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Summary for Pond CB-3B: CB-3B

Inflow Area = 3,789 sf, 77.22% Impervious,  Inflow Depth = 7.55"    for  100-YR event
Inflow = 1.09 cfs @ 12.06 hrs,  Volume= 2,383 cf
Outflow = 1.09 cfs @ 12.06 hrs,  Volume= 2,383 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.74 cfs @ 12.11 hrs,  Volume= 2,008 cf
Secondary = 1.50 cfs @ 12.09 hrs,  Volume= 887 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.52' @ 12.05 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 21.32' 12.0"  Round Culvert   

L= 22.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 21.32' / 21.10'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 24.30' Overflow via Parking Lot, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   

Primary OutFlow  Max=0.00 cfs @ 12.11 hrs  HW=24.41'  TW=24.54'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=24.42'  TW=24.51'   (Dynamic Tailwater)
2=Overflow via Parking Lot  ( Controls 0.00 cfs)

Summary for Pond CB-3C: CB-3B

Inflow Area = 6,242 sf, 81.51% Impervious,  Inflow Depth = 9.05"    for  100-YR event
Inflow = 2.64 cfs @ 12.09 hrs,  Volume= 4,709 cf
Outflow = 2.64 cfs @ 12.09 hrs,  Volume= 4,709 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.57 cfs @ 12.09 hrs,  Volume= 3,913 cf
Secondary = 1.98 cfs @ 12.06 hrs,  Volume= 1,185 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.53' @ 12.10 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 21.16' 12.0"  Round Culvert   

L= 6.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 21.16' / 21.10'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 24.35' Break Line #5 (see grading plans), Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   
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Primary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=24.51'  TW=24.53'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 12.06 hrs  HW=24.46'  TW=24.56'   (Dynamic Tailwater)
2=Break Line #5 (see grading plans)  ( Controls 0.00 cfs)

Summary for Pond CB-3D: CB-3D

Inflow Area = 1,485 sf, 74.55% Impervious,  Inflow Depth = 33.52"    for  100-YR event
Inflow = 5.09 cfs @ 12.07 hrs,  Volume= 4,148 cf
Outflow = 5.09 cfs @ 12.07 hrs,  Volume= 4,148 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.15 cfs @ 12.08 hrs,  Volume= 1,776 cf
Secondary = 3.82 cfs @ 12.07 hrs,  Volume= 2,889 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.60' @ 12.07 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 20.80' 12.0"  Round Culvert   

L= 13.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.80' / 20.67'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 24.40' Break Line #4 (see grading plans), Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   

Primary OutFlow  Max=1.06 cfs @ 12.08 hrs  HW=24.55'  TW=24.47'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.06 cfs @ 1.35 fps)

Secondary OutFlow  Max=3.00 cfs @ 12.07 hrs  HW=24.55'  TW=24.51'   (Dynamic Tailwater)
2=Break Line #4 (see grading plans)  (Weir Controls 3.00 cfs @ 0.97 fps)

Summary for Pond CB-3E: CB-3E - WQU

Inflow Area = 2,072 sf, 89.53% Impervious,  Inflow Depth = 28.48"    for  100-YR event
Inflow = 5.23 cfs @ 12.07 hrs,  Volume= 4,918 cf
Outflow = 5.23 cfs @ 12.07 hrs,  Volume= 4,918 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.63 cfs @ 12.07 hrs,  Volume= 3,914 cf
Secondary = 2.60 cfs @ 12.07 hrs,  Volume= 1,004 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.54' @ 12.07 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 20.54' 12.0"  Round Culvert   

L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.54' / 20.52'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   
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#2 Secondary 24.40' Break Line #3 (see grading plans), Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   

Primary OutFlow  Max=2.51 cfs @ 12.07 hrs  HW=24.51'  TW=24.07'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.51 cfs @ 3.20 fps)

Secondary OutFlow  Max=2.22 cfs @ 12.07 hrs  HW=24.51'  TW=24.43'   (Dynamic Tailwater)
2=Break Line #3 (see grading plans)  (Weir Controls 2.22 cfs @ 1.04 fps)

Summary for Pond CB-3F: CB-3F - WQU

Inflow Area = 1,638 sf, 87.42% Impervious,  Inflow Depth = 15.19"    for  100-YR event
Inflow = 2.90 cfs @ 12.07 hrs,  Volume= 2,073 cf
Outflow = 2.90 cfs @ 12.07 hrs,  Volume= 2,073 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.54 cfs @ 12.07 hrs,  Volume= 1,994 cf
Secondary = 0.40 cfs @ 12.05 hrs,  Volume= 79 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.48' @ 12.07 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 20.54' 12.0"  Round Culvert   

L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.54' / 20.52'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 24.40' Break Line #2 (see grading plans), Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   

Primary OutFlow  Max=2.25 cfs @ 12.07 hrs  HW=24.42'  TW=24.07'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.25 cfs @ 2.86 fps)

Secondary OutFlow  Max=0.39 cfs @ 12.05 hrs  HW=24.43'  TW=24.08'   (Dynamic Tailwater)
2=Break Line #2 (see grading plans)  (Weir Controls 0.39 cfs @ 0.59 fps)

Summary for Pond CB-3G: CB-3G - WQU

Inflow Area = 1,788 sf, 86.41% Impervious,  Inflow Depth = 8.25"    for  100-YR event
Inflow = 0.71 cfs @ 12.05 hrs,  Volume= 1,229 cf
Outflow = 0.71 cfs @ 12.05 hrs,  Volume= 1,229 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.71 cfs @ 12.05 hrs,  Volume= 1,229 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.11' @ 12.14 hrs
Flood Elev= 24.85'
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Device Routing     Invert Outlet Devices
#1 Primary 20.54' 12.0"  Round Culvert   

L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.54' / 20.52'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 24.45' Break Line #1 (see grading plans), Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   

Primary OutFlow  Max=0.65 cfs @ 12.05 hrs  HW=24.08'  TW=24.06'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.65 cfs @ 0.83 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=20.54'  TW=20.60'   (Dynamic Tailwater)
2=Break Line #1 (see grading plans)  ( Controls 0.00 cfs)

Summary for Pond CB-3H: CB-3H

Inflow Area = 1,728 sf, 85.24% Impervious,  Inflow Depth = 7.59"    for  100-YR event
Inflow = 0.32 cfs @ 12.09 hrs,  Volume= 1,093 cf
Outflow = 0.32 cfs @ 12.09 hrs,  Volume= 1,093 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.11 cfs @ 11.85 hrs,  Volume= 712 cf
Secondary = 0.26 cfs @ 12.09 hrs,  Volume= 381 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.10' @ 12.15 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 20.60' 12.0"  Round Culvert   

L= 4.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.60' / 20.56'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 23.85' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.05  0.15  0.50   
Width (feet)  0.00  7.04  18.45  20.00   

Primary OutFlow  Max=0.12 cfs @ 11.85 hrs  HW=22.21'  TW=22.21'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.12 cfs @ 0.15 fps)

Secondary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=24.09'  TW=24.09'   (Dynamic Tailwater)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)

Summary for Pond CB-3i: CB-3i

Inflow Area = 1,835 sf, 76.08% Impervious,  Inflow Depth = 6.98"    for  100-YR event
Inflow = 0.32 cfs @ 12.09 hrs,  Volume= 1,068 cf
Outflow = 0.32 cfs @ 12.09 hrs,  Volume= 1,067 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.32 cfs @ 12.09 hrs,  Volume= 1,067 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Peak Elev= 24.13' @ 12.13 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 20.99' 12.0"  Round Culvert   

L= 3.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.99' / 20.96'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=24.12'  TW=24.12'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond CB-3J: CB-3J

Inflow Area = 2,832 sf, 54.59% Impervious,  Inflow Depth = 5.39"    for  100-YR event
Inflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,271 cf
Outflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,271 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.40 cfs @ 12.09 hrs,  Volume= 1,271 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.14' @ 12.12 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 21.34' 12.0"  Round Culvert   

L= 38.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 21.34' / 20.96'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.16 cfs @ 12.09 hrs  HW=24.12'  TW=24.12'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.16 cfs @ 0.21 fps)

Summary for Pond DMH-1A: DMH-1A

Inflow Area = 60,984 sf, 80.72% Impervious,  Inflow Depth = 5.50"    for  100-YR event
Inflow = 11.45 cfs @ 12.10 hrs,  Volume= 27,937 cf
Outflow = 11.45 cfs @ 12.10 hrs,  Volume= 27,937 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 11.45 cfs @ 12.10 hrs,  Volume= 27,937 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 31.72' @ 12.84 hrs
Flood Elev= 36.85'

Device Routing     Invert Outlet Devices
#1 Primary 26.51' 18.0"  Round Culvert   

L= 19.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.51' / 26.18'   S= 0.0174 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=11.31 cfs @ 12.10 hrs  HW=30.94'  TW=29.18'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 11.31 cfs @ 6.40 fps)

Summary for Pond DMH-1B: DMH-1B

Inflow Area = 69,562 sf, 83.09% Impervious,  Inflow Depth = 5.89"    for  100-YR event
Inflow = 13.12 cfs @ 12.09 hrs,  Volume= 34,141 cf
Outflow = 13.12 cfs @ 12.09 hrs,  Volume= 34,138 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 13.12 cfs @ 12.09 hrs,  Volume= 34,138 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 31.70' @ 12.85 hrs
Flood Elev= 36.85'

Device Routing     Invert Outlet Devices
#1 Primary 26.08' 24.0"  Round Culvert   

L= 3.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.08' / 26.00'   S= 0.0267 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=12.94 cfs @ 12.09 hrs  HW=29.16'  TW=28.43'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 12.94 cfs @ 4.12 fps)

Summary for Pond DMH-1C: DMH-1C

Inflow Area = 3,883 sf, 59.52% Impervious,  Inflow Depth = 5.76"    for  100-YR event
Inflow = 0.59 cfs @ 12.09 hrs,  Volume= 1,863 cf
Outflow = 0.59 cfs @ 12.09 hrs,  Volume= 1,863 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.59 cfs @ 12.09 hrs,  Volume= 1,863 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 31.70' @ 12.90 hrs
Flood Elev= 36.85'

Device Routing     Invert Outlet Devices
#1 Primary 29.79' 12.0"  Round Culvert   

L= 23.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.79' / 29.56'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.57 cfs @ 12.09 hrs  HW=30.64'  TW=30.60'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.57 cfs @ 1.09 fps)
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Summary for Pond DMH-1D: DMH-1D

Inflow Area = 16,497 sf, 73.89% Impervious,  Inflow Depth = 6.79"    for  100-YR event
Inflow = 2.84 cfs @ 12.09 hrs,  Volume= 9,330 cf
Outflow = 2.84 cfs @ 12.09 hrs,  Volume= 9,337 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.84 cfs @ 12.09 hrs,  Volume= 9,337 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 31.70' @ 12.85 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices
#1 Primary 26.78' 24.0"  Round Culvert   

L= 3.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.78' / 26.75'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.94 cfs @ 12.09 hrs  HW=28.41'  TW=28.36'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.94 cfs @ 1.46 fps)

Summary for Pond DMH-2A: DMH-2A

Inflow Area = 86,059 sf, 81.33% Impervious,  Inflow Depth = 0.00"    for  100-YR event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 32.23' @ 12.95 hrs
Flood Elev= 35.80'

Device Routing     Invert Outlet Devices
#1 Primary 28.36' 12.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.36' / 27.37'   S= 0.0099 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=28.36'  TW=27.27'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond DMH-2B: DMH-2B

Inflow Area = 86,059 sf, 81.33% Impervious,  Inflow Depth = 0.00"    for  100-YR event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Peak Elev= 32.29' @ 12.95 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices
#1 Primary 27.27' 24.0"  Round Culvert   

L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.27' / 27.25'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=27.27'  TW=26.50'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond DMH-2C: DMH-2C

Inflow Area = 6,668 sf, 37.51% Impervious,  Inflow Depth = 4.17"    for  100-YR event
Inflow = 0.72 cfs @ 12.09 hrs,  Volume= 2,316 cf
Outflow = 0.72 cfs @ 12.09 hrs,  Volume= 2,315 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.72 cfs @ 12.09 hrs,  Volume= 2,315 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 32.32' @ 13.05 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices
#1 Primary 28.33' 24.0"  Round Culvert   

L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.33' / 28.31'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.80 cfs @ 12.09 hrs  HW=29.37'  TW=29.36'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.80 cfs @ 0.71 fps)

Summary for Pond DMH-2D: DMH-2D

Inflow Area = 101,594 sf, 72.71% Impervious,  Inflow Depth = 0.00"    for  100-YR event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 26.25' @ 0.00 hrs
Flood Elev= 30.75'

Device Routing     Invert Outlet Devices
#1 Primary 26.25' 12.0"  Round Culvert   

L= 225.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 26.25' / 20.62'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=26.25'  TW=23.89'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond DMH-3A: DMH-3A

Inflow Area = 22,137 sf, 71.14% Impervious,  Inflow Depth = 6.48"    for  100-YR event
Inflow = 4.13 cfs @ 12.10 hrs,  Volume= 11,959 cf
Outflow = 4.13 cfs @ 12.10 hrs,  Volume= 11,959 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.54 cfs @ 12.03 hrs,  Volume= 10,944 cf
Secondary = 3.07 cfs @ 12.08 hrs,  Volume= 2,114 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.55' @ 12.10 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 21.00' 12.0"  Round Culvert   

L= 33.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 21.00' / 20.67'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 24.35' Break Line #5 (see grading plans), Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   

Primary OutFlow  Max=0.00 cfs @ 12.03 hrs  HW=24.46'  TW=24.48'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 12.08 hrs  HW=24.52'  TW=24.55'   (Dynamic Tailwater)
2=Break Line #5 (see grading plans)  ( Controls 0.00 cfs)

Summary for Pond DMH-5: DMH-5

Inflow Area = 7,807 sf, 61.29% Impervious,  Inflow Depth = 5.88"    for  100-YR event
Inflow = 1.20 cfs @ 12.09 hrs,  Volume= 3,825 cf
Outflow = 1.16 cfs @ 12.08 hrs,  Volume= 3,824 cf,  Atten= 3%,  Lag= 0.0 min
Primary = 1.16 cfs @ 12.08 hrs,  Volume= 3,824 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 33.70' @ 12.10 hrs
Flood Elev= 36.85'

Device Routing     Invert Outlet Devices
#1 Primary 29.35' 24.0"  Round Culvert   

L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.35' / 29.33'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.14 cfs @ 12.08 hrs  HW=33.66'  TW=33.66'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.14 cfs @ 0.36 fps)
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Summary for Pond DMH-6: DMH-6

Inflow Area = 137,109 sf, 72.92% Impervious,  Inflow Depth > 16.29"    for  100-YR event
Inflow = 3.50 cfs @ 19.55 hrs,  Volume= 186,131 cf,  Incl. 0.01 cfs Base Flow
Outflow = 3.49 cfs @ 19.55 hrs,  Volume= 186,130 cf,  Atten= 1%,  Lag= 0.0 min
Primary = 3.49 cfs @ 19.55 hrs,  Volume= 186,130 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.75' @ 19.55 hrs
Flood Elev= 24.35'

Device Routing     Invert Outlet Devices
#1 Primary 19.96' 12.0"  Round Culvert   

L= 13.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.96' / 19.83'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.49 cfs @ 19.55 hrs  HW=24.75'  TW=23.90'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.49 cfs @ 4.44 fps)

Summary for Pond UDS-3: SC-310 Units

Inflow Area = 35,515 sf, 73.50% Impervious,  Inflow Depth = 7.72"    for  100-YR event
Inflow = 9.34 cfs @ 12.07 hrs,  Volume= 22,861 cf
Outflow = 6.37 cfs @ 12.15 hrs,  Volume= 17,734 cf,  Atten= 32%,  Lag= 5.1 min
Primary = 3.49 cfs @ 19.55 hrs,  Volume= 184,402 cf
Secondary = 5.10 cfs @ 12.15 hrs,  Volume= 12,110 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.10' @ 12.15 hrs   Surf.Area= 18,754 sf   Storage= 7,250 cf
Flood Elev= 24.85'   Surf.Area= 18,754 sf   Storage= 9,363 cf

Plug-Flow detention time= 124.0 min calculated for 17,734 cf (78% of inflow)
Center-of-Mass det. time= 48.6 min ( 831.5 - 782.9 )

Volume Invert Avail.Storage Storage Description
#1A 20.02' 3,162 cf 13.50'W x 311.36'L x 2.33'H Field A

9,808 cf Overall - 1,902 cf Embedded = 7,906 cf  x 40.0% Voids
#2A 20.52' 1,902 cf ADS_StormTech SC-310 +Cap  x 129  Inside #1

Effective Size= 28.9"W x 16.0"H => 2.07 sf x 7.12'L = 14.7 cf
Overall Size= 34.0"W x 16.0"H x 7.56'L with 0.44' Overlap
129 Chambers in 3 Rows

#3 20.60' 38 cf 4.00'D x 3.01'H Vertical Cone/Cylinder
#4 23.60' 4,261 cf Custom Stage Data (Irregular) Listed below (Recalc)

9,363 cf Total Available Storage

     Storage Group A created with Chamber Wizard
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
23.60 0 0.0 0 0 0
23.70 50 31.8 2 2 80
23.80 190 62.6 11 13 312
23.90 437 92.9 31 43 687
24.00 14,538 803.0 583 627 51,312
24.25 14,538 803.0 3,635 4,261 51,513

Device Routing     Invert Outlet Devices
#1 Primary 20.02' 12.0"  Round Culvert   

L= 7.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.02' / 19.95'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 20.02' 10.0" Vert. 10" Drilled Orifice    C= 0.600   
#3 Device 1 22.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 2 20.02' 4.0"  Round 4" Underdrain   

L= 7.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.02' / 20.02'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.09 sf   

#5 Device 2 20.52' 12.0"  Round 12" UDS Outlets X 2.00   
L= 7.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.52' / 20.52'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#6 Device 3 20.02' 4.0"  Round 4" Underdrain   
L= 7.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 20.02' / 20.02'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.09 sf   

#7 Device 3 20.52' 12.0"  Round 12" UDS Outlets X 2.00   
L= 7.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.52' / 20.52'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#8 Secondary 23.85' Overflow at Fire Access Drive to River Street, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.15  0.65   
Width (feet)  0.00  20.00  20.00   

Primary OutFlow  Max=0.00 cfs @ 19.55 hrs  HW=23.90'  TW=24.75'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=10" Drilled Orifice  ( Controls 0.00 cfs)
4=4" Underdrain  ( Controls 0.00 cfs)
5=12" UDS Outlets  ( Controls 0.00 cfs)

3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
6=4" Underdrain  ( Controls 0.00 cfs)
7=12" UDS Outlets  ( Controls 0.00 cfs)

Secondary OutFlow  Max=5.09 cfs @ 12.15 hrs  HW=24.10'  TW=0.00'   (Dynamic Tailwater)
8=Overflow at Fire Access Drive to River Street  (Weir Controls 5.09 cfs @ 1.42 fps)
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Summary for Pond UIS-1: 132 MC-4500 Units

Inflow Area = 86,059 sf, 81.33% Impervious,  Inflow Depth = 6.06"    for  100-YR event
Inflow = 15.96 cfs @ 12.09 hrs,  Volume= 43,475 cf
Outflow = 1.52 cfs @ 12.85 hrs,  Volume= 43,478 cf,  Atten= 90%,  Lag= 45.6 min
Discarded = 1.52 cfs @ 12.85 hrs,  Volume= 43,478 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 31.69' @ 12.85 hrs   Surf.Area= 5,333 sf   Storage= 22,440 cf
Flood Elev= 32.00'   Surf.Area= 5,333 sf   Storage= 23,091 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 173.0 min ( 938.6 - 765.6 )

Volume Invert Avail.Storage Storage Description
#1A 25.25' 8,606 cf 55.75'W x 95.67'L x 6.75'H Field A

36,001 cf Overall - 14,485 cf Embedded = 21,515 cf  x 40.0% Voids
#2A 26.00' 14,485 cf ADS_StormTech MC-4500 +Cap  x 132  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
132 Chambers in 6 Rows
Cap Storage= +35.7 cf x 2 x 6 rows = 428.4 cf

23,091 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 29.03' 12.0"  Round Culvert   

L= 57.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.03' / 28.46'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 31.80' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Device 2 26.00' 12.0"  Round 12" OCS Inlet   

L= 70.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 26.00' / 26.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#4 Discarded 25.25' 4.135 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 22.00'     Phase-In= 0.01'   

Discarded OutFlow  Max=1.52 cfs @ 12.85 hrs  HW=31.69'   (Free Discharge)
4=Exfiltration  ( Controls 1.52 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=25.25'  TW=28.36'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=12" OCS Inlet  ( Controls 0.00 cfs)
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Summary for Pond UIS-2: 18 MC-4500 Units

Inflow Area = 101,594 sf, 72.71% Impervious,  Inflow Depth = 0.93"    for  100-YR event
Inflow = 2.36 cfs @ 12.09 hrs,  Volume= 7,834 cf
Outflow = 0.21 cfs @ 13.06 hrs,  Volume= 7,837 cf,  Atten= 91%,  Lag= 58.2 min
Discarded = 0.21 cfs @ 13.06 hrs,  Volume= 7,837 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 32.32' @ 13.06 hrs   Surf.Area= 891 sf   Storage= 3,354 cf
Flood Elev= 33.25'   Surf.Area= 891 sf   Storage= 3,685 cf

Plug-Flow detention time= 171.9 min calculated for 7,829 cf (100% of inflow)
Center-of-Mass det. time= 172.0 min ( 967.3 - 795.3 )

Volume Invert Avail.Storage Storage Description
#1A 26.50' 1,554 cf 28.50'W x 31.27'L x 6.75'H Field A

6,015 cf Overall - 2,131 cf Embedded = 3,884 cf  x 40.0% Voids
#2A 27.25' 2,131 cf ADS_StormTech MC-4500 +Cap  x 18  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
18 Chambers in 3 Rows
Cap Storage= +35.7 cf x 2 x 3 rows = 214.2 cf

3,685 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 27.00' 12.0"  Round 12" HDPE Culvert   

L= 13.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.00' / 26.35'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 33.25' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Device 2 27.25' 12.0"  Round 12" OCS Inlet   

L= 17.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 27.25' / 27.25'   S= 0.0000 '/'   Cc= 0.900   
n= 0.011  PVC, smooth interior,  Flow Area= 0.79 sf   

#4 Discarded 26.50' 4.135 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 22.50'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.21 cfs @ 13.06 hrs  HW=32.32'   (Free Discharge)
4=Exfiltration  ( Controls 0.21 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=26.50'  TW=26.25'   (Dynamic Tailwater)
1=12" HDPE Culvert  ( Controls 0.00 cfs)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=12" OCS Inlet  ( Controls 0.00 cfs)
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Summary for Pond UIS-5: 26 MC-4500 Units

Inflow Area = 60,984 sf, 80.72% Impervious,  Inflow Depth = 8.13"    for  100-YR event
Inflow = 11.52 cfs @ 12.09 hrs,  Volume= 41,317 cf
Outflow = 11.59 cfs @ 12.10 hrs,  Volume= 41,318 cf,  Atten= 0%,  Lag= 0.6 min
Discarded = 0.14 cfs @ 12.10 hrs,  Volume= 13,381 cf
Primary = 11.45 cfs @ 12.10 hrs,  Volume= 27,937 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 33.69' @ 12.10 hrs   Surf.Area= 1,154 sf   Storage= 4,838 cf
Flood Elev= 33.75'   Surf.Area= 1,154 sf   Storage= 4,863 cf

Plug-Flow detention time= 135.3 min calculated for 41,275 cf (100% of inflow)
Center-of-Mass det. time= 136.0 min ( 889.5 - 753.6 )

Volume Invert Avail.Storage Storage Description
#1B 27.00' 1,952 cf 19.42'W x 59.44'L x 6.75'H Field B

7,791 cf Overall - 2,912 cf Embedded = 4,879 cf  x 40.0% Voids
#2B 27.75' 2,912 cf ADS_StormTech MC-4500 +Cap  x 26  Inside #1

Effective Size= 90.4"W x 60.0"H => 26.46 sf x 4.03'L = 106.5 cf
Overall Size= 100.0"W x 60.0"H x 4.33'L with 0.31' Overlap
26 Chambers in 2 Rows
Cap Storage= +35.7 cf x 2 x 2 rows = 142.8 cf

4,863 cf Total Available Storage

     Storage Group B created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 27.75' 18.0"  Round Culvert   

L= 65.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 27.75' / 26.61'   S= 0.0175 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 32.75' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Device 2 27.75' 24.0"  Round 24" OCS Inlet   

L= 2.5'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 27.75' / 27.75'   S= 0.0000 '/'   Cc= 0.900   
n= 0.011  PVC, smooth interior,  Flow Area= 3.14 sf   

#4 Discarded 27.00' 2.410 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 21.50'     Phase-In= 0.01'   

Discarded OutFlow  Max=0.14 cfs @ 12.10 hrs  HW=33.69'   (Free Discharge)
4=Exfiltration  ( Controls 0.14 cfs)

Primary OutFlow  Max=11.30 cfs @ 12.10 hrs  HW=33.69'  TW=30.94'   (Dynamic Tailwater)
1=Culvert  (Passes 11.30 cfs of 14.10 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 11.30 cfs @ 3.16 fps)
3=24" OCS Inlet  (Passes 11.30 cfs of 12.92 cfs potential flow)
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Summary for Pond WQU-1: WQU-1

Inflow Area = 16,497 sf, 73.89% Impervious,  Inflow Depth = 6.79"    for  100-YR event
Inflow = 2.84 cfs @ 12.09 hrs,  Volume= 9,330 cf
Outflow = 2.84 cfs @ 12.09 hrs,  Volume= 9,330 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.84 cfs @ 12.09 hrs,  Volume= 9,330 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 31.70' @ 12.85 hrs
Flood Elev= 35.00'

Device Routing     Invert Outlet Devices
#1 Primary 29.56' 12.0"  Round Culvert   

L= 5.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.56' / 29.31'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.77 cfs @ 12.09 hrs  HW=30.60'  TW=28.41'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.77 cfs @ 3.53 fps)

Summary for Pond WQU-2: WQU-2

Inflow Area = 23,622 sf, 71.35% Impervious,  Inflow Depth = 6.46"    for  100-YR event
Inflow = 3.60 cfs @ 12.04 hrs,  Volume= 12,719 cf
Outflow = 3.60 cfs @ 12.04 hrs,  Volume= 12,719 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.56 cfs @ 12.03 hrs,  Volume= 12,296 cf
Secondary = 1.05 cfs @ 12.06 hrs,  Volume= 655 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.50' @ 12.06 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 20.67' 12.0"  Round Culvert   

L= 1.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.67' / 20.62'   S= 0.0500 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 24.40' Break Line #4 (see grading plans), Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   

Primary OutFlow  Max=2.51 cfs @ 12.03 hrs  HW=24.47'  TW=24.03'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.51 cfs @ 3.19 fps)

Secondary OutFlow  Max=0.00 cfs @ 12.06 hrs  HW=24.49'  TW=24.51'   (Dynamic Tailwater)
2=Break Line #4 (see grading plans)  ( Controls 0.00 cfs)
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Summary for Pond WQU-3: WQU-3

Inflow Area = 4,667 sf, 63.04% Impervious,  Inflow Depth = 6.01"    for  100-YR event
Inflow = 0.73 cfs @ 12.09 hrs,  Volume= 2,338 cf
Outflow = 0.73 cfs @ 12.09 hrs,  Volume= 2,336 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.73 cfs @ 12.09 hrs,  Volume= 2,336 cf
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 24.13' @ 12.12 hrs
Flood Elev= 24.85'

Device Routing     Invert Outlet Devices
#1 Primary 20.86' 12.0"  Round Culvert   

L= 34.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.86' / 20.52'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#2 Secondary 24.20' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50   
Width (feet)  20.00  20.00   

Primary OutFlow  Max=0.68 cfs @ 12.09 hrs  HW=24.12'  TW=24.09'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.68 cfs @ 0.87 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=20.86'  TW=20.02'   (Dynamic Tailwater)
2=Custom Weir/Orifice  ( Controls 0.00 cfs)

Summary for Link 1L: ROW Drainage Tailwater

Inflow Area = 137,109 sf, 72.92% Impervious,  Inflow Depth > 16.29"    for  100-YR event
Inflow = 3.49 cfs @ 19.55 hrs,  Volume= 186,130 cf
Primary = 3.48 cfs @ 19.55 hrs,  Volume= 184,404 cf,  Atten= 0%,  Lag= 0.0 min
Secondary = 0.01 cfs @ 11.90 hrs,  Volume= 1,727 cf

Primary outflow = Inflow above 0.01 cfs, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Fixed water surface Elevation= 23.90'



Allen & Major Associates, Inc. Computation Sheet

Title Pipe Sizing Table Minimum Slope: 0.92% By SJL
Project #19-35 River Street Minimum Pipe Size: 12 Chk'd CMQ
Date June 20, 2019 Rainfall Intensity (in/hr): 8.32 (25 year storm) Apprv'd CMQ
Revised January 21, 2020 Manning's n: 0.013 HDPE/PVC
A&M Project Number: 2459-01 Minimum Pipe Cover: 1.49

               Line Req'd. Capac. Pipe Size Slope Design Capacity Drop  Invert Elevation Rim Elev.
From To Length Area wgt. C C A Qd D s Q full V full Upper Lower Upper Cover
Upper Lower (feet) (acres) (cfs) (in) (%) (cfs) (fps) (feet) (ft) (ft) (ft) (ft)

CB-1A DMH-1C 21 0.045 0.71 0.032 0.26 12 1.00% 3.6 4.54 0.21 30.10 29.89 33.60 2.38
CB-1B DMH-1C 14 0.045 0.71 0.032 0.26 12 1.00% 3.6 4.54 0.14 30.10 29.96 33.60 2.38
DMH-1C WQU-1 23 0.52 12 1.00% 3.6 4.54 0.23 29.79 29.56 34.50 3.59
CB-1C WQU-1 78 0.290 0.82 0.237 1.98 12 1.00% 3.6 4.54 0.78 30.34 29.56 33.80 2.34
WQU-1 DMH-1D 5 2.50 12 5.00% 8.0 10.14 0.25 29.56 29.31 35.00 4.32

DMH-5 UIS5 2 0.179 0.72 0.129 1.07 24 1.00% 22.7 7.20 0.02 29.35 29.33 35.80 4.33
OCS-5 DMH-1A 65 7.88 18 1.75% 13.9 7.87 1.14 27.75 26.61 35.50 6.13
DMH-1A DMH-1B 19 7.88 18 1.74% 13.9 7.83 0.33 26.51 26.18 35.20 7.07

OCS-1 DMH-2A 57 0.00 12 1.00% 3.6 4.54 0.57 29.03 28.46 36.60 6.45
DMH-2A DMH-2B 100 0.00 12 0.99% 3.6 4.51 0.99 28.36 27.37 35.80 6.32

OCS-2 DMH-2D 13 0.00 12 5.00% 8.0 10.14 0.65 27.00 26.35 35.30 7.18
DMH-2D DMH-6 225 0.00 12 2.50% 5.6 7.18 5.63 26.25 20.62 30.75 3.38

CB-3A DMH-3A 43 0.278 0.73 0.204 1.70 12 1.00% 3.6 4.54 0.43 21.53 21.10 24.30 1.65
CB-3B DMH-3A 22 0.087 0.81 0.071 0.59 12 1.00% 3.6 4.54 0.22 21.32 21.10 24.30 1.86
CB-3C DMH-3A 6 0.143 0.84 0.120 1.00 12 1.00% 3.6 4.54 0.06 21.16 21.10 23.95 1.67
DMH-3A WQU-2 33 3.28 12 1.00% 3.6 4.54 0.33 21.00 20.67 24.00 1.88
CB-3D WQU-2 13 0.034 0.80 0.027 0.23 12 1.00% 3.6 4.54 0.13 20.80 20.67 23.95 2.03
WQU-2 DMH-3D 1 3.51 12 5.00% 8.0 10.14 0.05 20.67 20.62 24.20 2.41

CB-3E UDS-3 2 0.048 0.89 0.042 0.35 12 1.00% 3.6 4.54 0.02 20.54 20.52 23.95 2.29
CB-3F UDS-3 2 0.038 0.87 0.033 0.27 12 1.00% 3.6 4.54 0.02 20.54 20.52 23.95 2.29
CB-3G UDS-3 2 0.041 0.87 0.036 0.30 12 1.00% 3.6 4.54 0.02 20.54 20.52 23.95 2.29

CB-3J WQU-3 38 0.065 0.68 0.044 0.37 12 1.00% 3.6 4.54 0.38 21.34 20.96 23.95 1.49
CB-3I WQU-3 3 0.042 0.81 0.034 0.28 12 1.00% 3.6 4.54 0.03 20.99 20.96 23.70 1.59
WQU-3 UIS-3 34 0.65 12 1.00% 3.6 4.54 0.34 20.86 20.52 24.50 2.52
CB-3H UIS-3 4 0.040 0.81 0.032 0.27 12 2.00% 5.0 6.42 0.08 20.60 20.52 23.75 2.03

OCS-3 DMH-6 7 1.91 12 1.00% 3.6 4.54 0.07 20.02 19.95 23.80 2.66
DMH-6 EX. DMH 13 1.91 12 0.92% 3.4 4.36 0.12 19.85 19.73 23.85 2.88
EX-DMH EX. DMH 126 1.91 13 0.75% 3.8 4.15 0.95 19.73 18.78 29.88 8.94

From HydroCAD

25-year Storm from Hydro-CAD

25-year Storm from Hydro-CAD

25-year Storm from Hydro-CAD

25-year Storm from Hydro-CAD
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