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I  INTRODUCTION 
 
The ‘Campus Drive West’ is the latest project by the Lawrenceville School to construct the 
westerly section of the perimeter loop road to further reduce vehicular traffic through the 
center of the campus. The loop road along the easterly corridor is under construction and 
anticipated to be completed in 2024. A portion of the existing paved driveway between the 
Tsai Dining and Athletic Center (TDAC) and Woods Drive provides connection between 
easterly and westerly perimeter loop road. Upon completion of this project, the campus loop 
road system and associated perimeter parking will promote pedestrian circulation and 
diminish vehicular traffic to the center of the campus. The property is known as Tax Lots 1.02 
and 30.01 Block 5801 located at 2500 Main Street (Route 206) in the Township of Lawrence, 
Mercer County. The campus is bordered by Route 206 along the northwest corridor, 
Lewisville Road along the south corridor and a solar field at the eastern section.  
 
The ‘west’ loop road will utilize the existing driveway connection on Route 206 that is located 
across Titus Ave. There will be no improvements within the DOT right-of-way. These 
improvements are consistent with The Lawrenceville School Master Plan.  
 
The project area is currently developed consisting of paved roads, paved and gravel parking 
areas and maintained lawn areas adjacent to existing sports fields. There are no existing 
stormwater detention systems within the project’s limits of disturbance. Existing drainage 
collection systems will remain and outfalls from the proposed stormwater facilities will utilize 
existing outfalls for discharge. The existing storm systems and infrastructure were approved 
and constructed under prior design requirements.  
 
The stormwater runoff within the project limits is tributary to the onsite streams known as 
“FEMA Tributary B” to the Shipetaukin Creek that runs from west to east across the property 
along the southerly section of the campus. Proposed site disturbance and improvements will 
not encroach into the current NJDEP FHA limits (FEMA 100-yr flood plus 3 feet).  Since 
noted, existing storm outfalls will be utilized and the project does not impact a FHA or 
wetlands area, no NJDEP permits are required. 
 
As reviewed with the Township and D and R Canal Commission, the proposed stormwater 
design will be designed using the current rainfall data. 
 
The on-site soils map based on the USDA-NRCS Web Soil Survey for Mercer County 
consists of Matapeake loam series (MbpA, MbpB and MbpC2 - HSG B), Mattapex and Bertie 
loams (MBYB - HSG C) and Udorthents bedrock/clayey substratum (UdbB – HSG D). 
 
Soil explorations and permeability testing was conducted by GZA GeoEnvironmental, Inc., 
see Appendix F for the soil logs and permeability testing results. 
 
The total project area is approx.5.0 acres, footprint of disturbance which includes the ‘banked 
parking areas and walkways. The project will add a net impervious increase of 1.48 acres to 
the site. The project incorporates small scale and green infrastructure (GI) BMP for 
stormwater compliance with the Township of Lawrence and the Delaware and Raritan Canal 
Commission regulations. 
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II  GREEN INFRASTRUCTURES 
 
The proposed stormwater facilities for this project are designed in compliance with the current 
Township requirements as well as the D&R Canal Commission standards for stormwater 
quality, quantity, and groundwater recharge. 
 
INFILTRATION BASIN #1 

The infiltration basin consists of a 6” sand layer bottom and earthen embankment.  
 Drainage area:  2.14 acres < 2.5 acres (2.58 including BMP area & basin #3) 
  Section of existing campus road/driveway connection to Route 
  206 and proposed loop road. 
 

This facility receives outflow from Porous Asphalt #3 and 
Subsurface Infiltration Basin #3; drainage area is 0.47 acres. 

    
POROUS ASPHALT #1 & #2 AND SUBSURFACE INFILTRATION BASIN #2 

The two (2) GI systems consists of the following: 
• Porous asphalt systems #1A , #1B, #1C & #2 provide pre-treatment with 80% 

TSS removal rate. These pervious paving systems are designed with and without 
underdrains. 

• Subsurface infiltration basin #2 consists of perforated 30” HDPE pipes and stone 
bed. ‘Beehive’ type grates will be installed on lawn inlets receiving surface runoff 
from pockets of landscaped areas/open space areas. Additionally, runoff from 
landscaped areas above the subsurface basin will  drain into access risers fitted 
with small grate openings to function as leaf screens. 

 Drainage area:  0.65 acres < 2.5 acres (1.27 acres including BMP areas) 
  Proposed parking area (expansion, across Arts Center). 
  Porous asphalt pavement provides 80% TSS removal. 
 
POROUS ASPHALT #3  AND SUBSURFACE INFILTRATION BASIN #3 

The two (2) GI systems consists of the following: 
• Porous asphalt systems #3A and #3B provide pre-treatment with 80% TSS 

removal rate. These systems are designed without underdrains. 
• Subsurface infiltration basin #3 consists of perforated 24” HDPE pipes and stone 

bed.  
 Drainage area:  0.47 acres < 2.5 acres (0.63 acres including BMP areas) 
  Proposed parking area (expansion, across Arts Center). 
  Porous asphalt pavement provides 80% TSS removal. 
   
MANUFACTURED TREATMENT DEVICE (MTD 1A & 1B) 

The two (2) MTDs provide 80% TSS removal rate prior to discharge into existing 
stormwater outfalls. These MTDs enhance stormwater quality discharge from the 
campus.  

 Drainage area:  MTD 1A   0.67 acre < 2.5 acres 
  Proposed loop road 
 Drainage area:  MTD 1B   0.28 acre < 2.5 acres 
  Proposed loop road and existing road to remain. 
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III STORMWATER IMPACT ANALYSIS 
 
A.    STORMWATER QUANTITY 
 
The project area is fully developed consisting of buildings, a paved roadway system and 
parking, maintained lawn and sports fields except for the wooded area south of the existing 
parking lot across the Kirby Science building. A utility survey was performed by The Reynolds 
Group to map the existing drainage infrastructures and verify drainage outfalls into the stream 
on site. 
 
Under existing conditions, the project area drains to Shipetaukin Creek, Tributary ‘B’ located 
onsite. There are two drainage areas considered in this report for analysis. First is the large 
portion of the project site located south and west of the campus that drains to the stream via 
existing drainage systems or overland. The second drainage area accounts for the 
surrounding areas around the Juliet Lyell Staunton Clark Music Center  and portion of the 
existing road. Runoff from this area drains to existing drainage systems across the campus 
and discharges into the existing/in-stream pond. Travel time along the onsite stream was 
included in the routing {node 5R} to account for the delay in peak flow for the larger section 
of the project’s drainage study. Based upon the project’s drainage patterns, the point of the 
stormwater analysis will be taken at the in-stream pond. 
  
  EXISTING PEAK FLOW RATES: 

Drainage Area  |  Storm Event 2-yr 10-yr 100-yr 
DA-1a  2.3 cfs 7.0 cfs 18.5 cfs 
DA-1b 0.5 cfs 0.7 cfs 1.3 cfs 
DA-1c* 1.2 cfs 4.3 cfs 12.6 cfs 
DA-1d* 0.7 cfs 1.0 cfs 1.8 cfs 
Combined Hydrographs {1L} 4.0 cfs 12.2 cfs 32.8 cfs 
DA-2a 0.6 cfs 2.4 cfs 7.3 cfs 
DA-2b 8.0 cfs 12.3 cfs 20.7 cfs 
DA-2c* 0.1cfs 0.2 cfs 0.6 cfs 
DA-2d* 0.5 cfs 0.8 cfs 1.3 cfs 
Combined Hydrographs {2L} 8.8 cfs 14.8 cfs 28.0 cfs 
DA-3a 1.1 cfs 3.3 cfs 8.5 cfs 
DA-3b 4.1 cfs 6.2 cfs 10.5 cfs 
DA-3c* 0.0 cfs 0.1 cfs 0.3 cfs 
DA-3d* 0.0 cfs 0.1 cfs 0.1 cfs 
Combined Hydrographs {3L} 4.6 cfs 8.2 cfs 16.3 cfs 
Reach {5R} – 1L, 2L & 3L 11.4 cfs 24.5 cfs 57.8 cfs 
    
DA-4a 0.1 cfs 0.4 cfs 1.3 cfs 
DA-4b 0.6 cfs 1.0 cfs 1.6 cfs 
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EXISTING PEAK FLOW RATES (CONTINUED)   
Drainage Area  |  Storm Event 2-yr 10-yr 100-yr 
DA-4c* 0 cfs 0 cfs 0.1 cfs 
DA-4d* 0 cfs 0 cfs 0 cfs 
Combined Hydrographs {4L} 0.7cfs 1.3 cfs 75.1 cfs 
    
Existing Peak Flow Rates 
Combined Hydrographs {5L} 11.7 cfs 25.2 cfs 59.4 cfs 

 *Peak Flow Rate Reduction Applied, see Allowable Peak Flow Rate Table on next page. 
 

 
 

HYDROCAD MODEL: EXISTING CONDITIONS & ALLOWABLE 
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  ALLOWABLE PEAK FLOW RATES: 
Drainage Area  |  Storm Event 2-yr 10-yr 100-yr 
Combined Hydrographs {1Lr} 
  DA-1c** & DA-1d** 0.7 cfs 3.6 cfs 10.87 cfs 

Combined Hydrographs {1L} 
  1Lr, DA-1a & DA-1b 3.3 cfs 11.0 cfs 30.1 cfs 

Combined Hydrographs {2Lr} 
  DA-2c** & DA-2d** 0.3 cfs 0.7 cfs 1.43 cfs 

Combined Hydrographs {2L} 
  2Lr, DA-2a & DA-2b 8.5 cfs 14.6 cfs 27.7 cfs 

Combined Hydrographs {3Lr} 
  DA-3c** & DA-3d** 0.02 cfs 0.1 cfs 0.3 cfs 

Combined Hydrographs {3L} 
  3Lr, DA-3a & DA-3b 4.6 cfs 8.2 cfs 16.21 cfs 

    
Reach {5R} – 1L, 2L & 3L 10.8 cfs 23.5 cfs 55.4 cfs 
    
Combined Hydrographs {4Lr} 
  DA-4c** & DA-4d** 0.01 cfs 1.3 cfs 0.05 cfs 

Combined Hydrographs {4L} 
  4Lr, DA-4a & DA-4b 0.7 cfs 0.02 cfs 2.7 cfs 

    
Allowable Peak Flow Rates 
Combined Hydrographs {5L} 11.1 cfs 24.2 cfs 57.1 cfs 

** Two-yr @50%, 10-yr @ 75% and 100-yr @ 80% of existing peak flow rate 
 
The allowable site peak flow rates are calculated by applying the 2-, 10- and 100-yr reduction 
factors to all pervious areas to be disturbed. The peak flow reduction factors do not apply to 
open space and wooded areas to remain undisturbed. Also, peak flow reductions do not 
apply to impervious surfaces to be removed, resurfaced(mill and overlay) and /or to remain. 
 
DRAINAGE  DATA: Existing | Allowable Flow 
 
 DA-1a   247,625 SF or 5.68 acres 
    Woods & Open Space, 100% Pervious, CN 65 
    Time of Concentration (Tc) 25.4 minutes 
 
 DA-1b   5,469 SF or 0.13 acres 
    100% Impervious surfaces, CN 97 
    Time of Concentration (Tc) 13.1 minutes 
 
 DA-1c   190,217 SF or 4.37 acres, Footprint of Disturbance 
    Woods & Open Space, 100% Pervious, CN 61 
    Time of Concentration (Tc) 25.4 minutes   
 
 DA-1d   10,664 SF or 0.24 acres, Footprint of Disturbance 
    100% Impervious surfaces, CN 98 
    Time of Concentration (Tc) 13.1 minutes 
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   DA-2a   16,278 SF or 0.37 acres 
    Woods & Open Space, 100% Pervious, CN 60 
    Time of Concentration (Tc) 14.9 minutes 
 
 DA-2b   103,884 SF or 2.38 acres 
    100% Impervious surfaces, CN 98 
    Time of Concentration (Tc) 7.0 minutes 
 
 DA-2c   7,627 SF or 0.18 acres, Footprint of Disturbance 
    Woods & Open Space, 100% Pervious, CN 61 
    Time of Concentration (Tc) 14.9 minutes   
 
 DA-2d   6,490 SF or 0.15 acres, Footprint of Disturbance 
    100% Impervious surfaces, CN 98 
    Time of Concentration (Tc) 7.0 minutes 
 
 DA-3a   81,824 SF or 1.88 acres 
    Woods & Open Space, 100% Pervious, CN 65 
    Time of Concentration (Tc) 12.0 minutes 
 
 DA-3b   45,109 SF or 1.04 acres 
    100% Impervious surfaces, CN 98 
    Time of Concentration (Tc) 2.5 minutes 
 
 DA-3c   3,130 SF or 0.07 acres, Footprint of Disturbance 
    Woods & Open Space, 100% Pervious, CN 59 
    Time of Concentration (Tc) 12.0 minutes   
 
 DA-3d   501 SF or 0.01 acres, Footprint of Disturbance 
    100% Impervious surfaces, CN 98 
    Time of Concentration (Tc) 2.5 minutes 
 
 DA-4a   17,562 SF or 0.40 acres 
    Woods & Open Space, 100% Pervious, CN 59 
    Time of Concentration (Tc) 16.6 minutes 
 
 DA-4b   8,286 SF or 0.19 acres 
    100% Impervious surfaces, CN 98 
    Time of Concentration (Tc) 7.7 minutes 
 
 DA-4c   604 SF or 0.01 acres, Footprint of Disturbance 
    Woods & Open Space, 100% Pervious, CN 98 
    Time of Concentration (Tc) 16.6 minutes   
 
 DA-4d   140 SF or 0.003 acres, Footprint of Disturbance 
    100% Impervious surfaces, CN 98 
    Time of Concentration (Tc) 7.7 minutes 
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Under the proposed conditions, the onsite stormwater infrastructure consists of three (3) 
stormwater facilities to meet the stormwater quantity requirements. These stormwater basins 
have been designed to temporarily store post development runoff volumes and attenuate the 
peak flow discharge rates for the 2-, 10- and 100-yr. Inflow to subsurface infiltration basins 
#1 and #2 receive 80% TSS removal from porous asphalt BMPs, refer to stormwater water 
quality section in this report. The proposed facilities designed for stormwater quantity are as 
follows: 
 

Infiltration Basin #1: Conveys post-development runoff from existing campus 
drive connection at Route 206 and a portion of the new loop 
road (campus drive west). 

 
Subsurface Infil. Basin #2: Conveys post-development runoff from existing parking 

area south of Kirby Arts building and ‘banked’ parking lot. 
 
Subsurface Infil. Basin #3: Conveys post-development runoff from ‘banked’ parking 

lot located near Route 206.  
 

  PROPOSED PEAK FLOW RATES: 
Drainage Area  |  Storm Event 2-yr 10-yr 100-yr 
DA-10 2.8 cfs 7.9 cfs 20.5 cfs 
DA-11a 0.1 cfs 0.2 cfs 0.7 cfs 
DA-11b 1.9 cfs 2.9 cfs 4.8 cfs 
Subsurface Infiltration Basin #3 
Inflow 1.9 cfs 3.0 cfs 5.3 cfs 

  Stage 107.80’ 108.43’ 109.96’ 
  Outflow 0.16 cfs 0.24 cfs 0.6 cfs 
DA-12a 0.4 cfs 1.8 cfs 5.4 cfs 
DA-12b 1.3 cfs 2.3 cfs 4.0 cfs 
Subsurface Infiltration Basin #1, 
Inflow + Basin #3, BMP in series 1.6 cfs 3.5 cfs 8.2 cfs 

  Stage 103.54’ 103.90’ 104.68’ 
  Outflow 0.5 cfs 1.4 cfs 3.5 cfs 
DA-13a 0.4 cfs 1.6 cfs 4.6 cfs 
DA-13b 1.7 cfs 2.5 cfs 4.3 cfs 
Combined Hydrographs {13L} 1.9 cfs 3.9 cfs 8.4 cfs 
DA-14a 0.2 cfs 0.7 cfs 1.8 cfs 
DA-14b 3.4 cfs 5.1 cfs 8.7 cfs 
Subsurface Infiltration Basin #2 
Inflow 3.4 cfs 5.6 cfs 10.0 cfs 

  Stage 98.13’ 99.06’ 100.26’ 
  Outflow 0.14 cfs 0.21 cfs 3.1 cfs 
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PROPOSED PEAK FLOW RATES (CONTINUED) 
DA-15a 0.04 cfs 0.1 cfs 0.4 cfs 
DA-15b 1.21 cfs 1.9 cfs 3.1 cfs 
Combined Hydrographs {15L} 1.24 cfs 2.0 cfs 3.4 cfs 
DA-16a 0.6 cfs 2.5 cfs 7.5 cfs 
DA-16b 6.3 cfs 9.6 cfs 16.2 cfs 
Combined Hydrographs {16L} 6.5 cfs 11.3 cfs 21.9 cfs 
DA-17a 1.2 cfs 3.4 cfs 9.0 cfs 
DA-17b 4.0 cfs 6.1 cfs 10.3 cfs 
Combined Hydrographs {17L} 4.6 cfs 8.4 cfs 16.7 cfs 
Reach {19R} – 10S, 12P, 13L, 
14P, 15L, 16L & 17L 10.7 cfs 23.3 cfs 56.3 cfs 

DA-18a 0.01 cfs 0.02 cfs 0.1 cfs 
DA-18b 0.52 cfs 0.80 cfs 1.4 cfs 
Combined Hydrographs {17L} 0.53 cfs 0.82 cfs 1.4 cfs 
Combined Hydrograph {1&2L} 11.0 cfs 23.7 cfs 57.0 cfs 
 Allowable  11.1 cfs 24.2 cfs 57.1 cfs 

 
Travel time along the onsite stream {node 19R} was included in the prost development  
routing to account for the delay in peak flow for the larger section of the project’s drainage 
study using same input under existing conditions to the point of analysis. As shown, the 
proposed peak runoff rates for the two, ten and 100-yr storm events are less than the 
allowable peak runoff rates; therefore, the project meets the stormwater quantity 
requirements. 
 
DRAINAGE DATA: Proposed Conditions 
 
 DA-10  261,211 SF or 6.00 acres  
   98.24% Woods & Open Space, Pervious, CN 66 
   1.76 % Impervious, non-vehicular, disconnected (‘banked’ sidewalk) 
   Time of Concentration (Tc) 24.4 minutes 
 
 DA-11a 6,399 SF or 0.15 acres  
   Open Space, CN 61 
   Time of Concentration (Tc) 9.5 minutes 
 
 DA-11b 20,908 SF or 0.48 acres 
   100% Impervious, CN 98 
   Time of Concentration (Tc) 0.8 minute   
 
 DA-12a 65,962 SF or 1.61 acres  
   Open Space & Woods, CN 59 
   Time of Concentration (Tc) 13.8 minutes   
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 DA-12b 19,134 SF or 0.44 acres  
   100% Impervious, CN 98 
   Time of Concentration (Tc) 4.3 minutes 
   
 DA-13a 46,483 SF or 1.07 acres 
   Woods & Open Space, CN 61 
   Time of Concentration (Tc) 10.2 minutes   
 
 DA-13b 20,026 SF or 0.46 acres 
   100% Impervious, CN 98 
   Time of Concentration (Tc) 5.6 minutes   
 
 DA-14a 17,616 SF or 0.40 acres 
   Open Space, CN 62 
   Time of Concentration (Tc) 9.9 minutes 
  
 DA-14b 37,529 SF or 0.86 acres 
   100% Impervious, CN 98 
   Time of Concentration (Tc) 0.9 minutes 
 
   DA-15a 3,981 SF or 0.09 acres 
   Open Space, CN 61 
   Time of Concentration (Tc) 10.6 minutes 
 
 DA-15b 14,314 SF or 0.33 acres 
   100% Impervious, CN 98 
   Time of Concentration (Tc) 4.9 minutes   
 
 DA-16a 91,062 SF or 2.09 acres 
   Open Space, CN 60 
   Time of Concentration (Tc) 14.9 minutes  
 
  DA-16b 79,517 SF or 1.83 acres 
   100% Impervious, CN 98 
   Time of Concentration (Tc) 6.9 minutes   
 
 DA-17a 84,864 SF or 1.95 acres 
   Woods & Open Space, CN 65 
   Time of Concentration (Tc) 11.8 minutes  
 
 DA-17b 44,668 SF or 1.03 acres 
   100% Impervious, CN 98 
   Time of Concentration (Tc) 2.3 minutes   
  
 DA-18a 659 SF or 0.015 acres 
   Open Space, CN 61 
   Time of Concentration (Tc) 9.9 minutes  
 



P a g e  | 10 
 

 DA-18b 6,448 SF or 0.15 acres 
   100% Impervious, CN 98 
   Time of Concentration (Tc) 6.1 minutes   
 
 
 

 
 

HYDROCAD MODEL: PROPOSED CONDITIONS 
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EMERGENCY SPILLWAY DESIGN 
 
The design criteria for an emergency spillway assumes that the outlet control structure at 
infiltration basin #1 is completely blocked. 

 

Description Q100 in 
(cfs) 

Q100 out 
(cfs) 

W.S.E. 
(ft.) 

Crest 
Elev. (ft.) 

Depth 
(ft.) 

Vel.1 
(fps) 

Length 
(ft.) 

Berm 
Elev. (ft.) 

Basin #1 8.2 6.3 104.91 104.75 0.16 0.98 40 105.5 
1 Matapeake loam series); Allowable Velocity per SESC Table 12-1 is 3.0 fps; Spillway design velocity is < 3.0 fps; 
  use grass lined spillway. 

 
HYDROCAD MODEL: EMERGENCY SPILLWAY DESIGN 

 
CURRENT 24-HR RAINFALL DEPTHS 

Description Local NOAA Data Mercer County Current 
Precipitation Adjustment Factors Design  

2-yr 3.31” 1.01 3.34 
10-yr 4.99” 1.02 5.09” 

100-yr 8.22” 1.04 8.55” 
 

The runoff parameters were computed using the methodologies outlined in the Natural 
Resource Conservation Service’s Technical Release No. 55.  The HydroCAD modeling 
software was used to compute the existing and developed runoff hydrographs utilizing the 
Lawrence Township 24-hr rainfall depths, Storm Curve ‘C’ and multiplied by the Mercer 
County rainfall factors to determine current condition 24-hr depths for the 2-, 10- and 100-yr 
storm events as shown above. All input and the HydroCAD output data are provided in 
Appendix B.   
 
B.   WATER QUALITY 
 
The design of Campus Drive West Under includes the utilization of existing paved roads and 
driveways. The intent of the project is to connect the easterly loop road (under construction, 
previously approved) to the westerly section that will complete the loop road with both 
entrances on Route 206. A large section of the existing road and driveway will remain and 
will be resurfaced (mill and overlay). A new loop road will be constructed to tie-in into the 
existing road located southwest of Kirby Art Center. Existing parking areas near or in front of 
these buildings will be removed.  
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A small-scale infiltration basin, porous asphalt systems and manufactured treatment devices 
(MTD) are proposed to meet the stormwater quality requirements. The facilities are described 
below: 

• Small-Scale Infiltration Basin #1 
The proposed infiltration basin with a 6” thick sand layer bottom will receive runoff from 
existing road between Rout 206 and the Juliet Lyell Staunton Clark Music Center, a 
portion of the new loop road and surrounding open space and wooded areas. The 
entire water quality storm volume will be infiltrated. 
 

• Porous Asphalt #1 
This area consists of 75 banked parking spaces including parking aisles located south 
of Kirby Arts Center. The proposed porous asphalt systems are divided into subareas 
#1A, #1B and #1C to meet design requirements. The (3) facilities include underdrain 
systems. The underdrain systems will tie-in to the proposed subsurface infiltration 
basin #2. 
 

BMP Porous 
Asphalt (sf) 

Additional 
Area (sf) 

Total 
Area (sf) 

Ratio   
(3 max.) BMP Depth (in) 

#1A 2,981 7,858 10,839 2.64 11 
#2B 2,922 8,259 11,181 2.83 11 
#1C 1,302 3,566 4,868 2.74 12 

     (See additional design data on Appendix C) 
 

• Porous Asphalt #2 
The existing parking stalls (23 spaces) located south of the Kirby Arts Center  will be 
reconstructed and replaced with porous asphalt systems designed to infiltrate the 
water quality storm. A section of proposed subsurface basin #2 consisting of 
perforated 30-inch HDPE pipes are below the porous asphalt system. The entire water 
quality storm volume including discharge from Porous Asphalt #1 will be infiltrated. 
  

BMP Porous 
Asphalt (sf) 

Additional 
Area (sf) 

Total 
Area (sf) 

Ratio   
(3 max.) BMP Depth (in) 

#2 3,850 10,187 14,037 2.65 11 
     (See additional design data on Appendix C) 
 

• Porous Asphalt #3 
This area consists of 68 banked parking spaces including parking aisles south of the 
McPherson building and located near Route 206. The proposed porous asphalt 
systems are divided into subareas #3A and #3B to meet design requirements. Both 
systems are designed to infiltrate the entire water quality storm volume through the 
proposed subsurface basin #3 below the porous asphalt systems.  
 

BMP Porous 
Asphalt (sf) 

Additional 
Area (sf) 

Total 
Area (sf) 

Ratio   
(3 max.) BMP Depth (in) 

#3A 5,033 15,091 20,124 3.0 10 
#3B 1,798 5,385 7,183 2.99 12 

     (See additional design data on Appendix C) 
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• MTD 1A – Filterra BioScape 

Surface runoff from the new loop road (connector) behind the Hogate building will be 
conveyed to Filterra MTD #1A to provide 80% TSS removal prior to discharge. This 
drainage tributary will directly discharge into the stream without detention. 
 

• MTD 1B – Filterra BioScape 
For MTD #1B, surface runoff from the reconstructed road and a portion of the new 
loop road between Kirby Arts Center and Hogate buildings will be conveyed to Filterra 
MTD #2A to provide 80% TSS removal prior to discharge. This drainage tributary will 
directly discharge into the stream without detention. 
 

  Water Quality Data:  

Stormwater Facility 
W.Q. Stage 

Elev. 
(ft) 

Bottom 
Elev. 
(ft) 

BMP 
Area 
(sf) 

Lowest 
Outlet 
Elev. 
(ft) 

W.Q. 
Depth 

(ft) 

TSS 
Removal 

Rate  
Inflow 
(cfs) 

Outflow 
(cfs) 

Infiltration Basin #1 
{12P} 0.68  0  103.24 103.10 5,155  103.24 0.14 80% 

Subsurface 
Infiltration Basin #2 
& Porous Asphalt 

#2 {14P}  

2.93 0  97.29 96.30 8,359 97.29 0.991 80% 

Subsurface 
Infiltration Basin #3 
& Porous Asphalt 

#3 {14P}  

1.48 0  107.24 106.50 5,782 107.24 0.742 80% 

  1 WQ Volume= 3,236 cu. ft.; equivalent depth w/ 100% voids = 0.39 ft or 4.65 inches  
  2 WQ Volume= 1,802 cu. ft.; equivalent depth w/ 100% voids = 0.31 ft or 3.74 inches  

 
HYDROCAD MODEL: WATER QUALITY STORM DESIGN 

Filterra BioScape
 Routings by Contech

Infiltration BMP
 Routings

11Sa

DA-11a

11Sb

DA-11b

12Sa

DA-12a

12Sb

DA-12b

14Sa

DA-14a

14Sb

DA-14b

22S

1A: Impervious

23S

1A: Pervious

24S

1B: Impervious

25S

1B: Pervious

11P

Porous Asphalt 3 &
 Sub-Surface Infiltration

 Basin 3 [Banked]

12P

Infiltration Basin 1

14P

Porous Asphalt
 1[Banked] & 2;

 Sub-Surface Infiltration
 Basin 2

26P

MTD #1A

27P

MTD #1B



P a g e  | 14 
 

SUMMARY OF MOTOR VEHICLE IMPERVIOUS AREAS: 
  
 Existing Conditions: 
 Total Motor Vehicle Impervious surface:   75,003 SF 
        Without  TSS removal 
  Proposed Conditions:  
 New/Reconstructed/Existing Pavement:    
  Infiltration Basin #1     14,517 SF 
  Porous Asphalt #1 & #2    34,989 SF 
  Porous Asphalt #3     20,908 SF 
  MTD #1A & #1B     15,772 SF 
         86,186 SF, Total @ 80% TSS removal 
 Mill/Overlay and/or to remain    40,942 SF < 75,003 without TSS removal 
  
Total Motor Vehicle Impervious surface: 127,128 SF 
 
Based on the above data, the project will reduce untreated motor vehicle surface runoff that 
drains directly into the stream by approximately 34,061 SF, or a 45.4% reduction prior to 
development.  All input and HydroCAD output data for the W.Q. design storm is provided in 
Appendix C. The  W.Q. storm drain time calculation is provided in Appendix D. 
 
C.    GROUNDWATER RECHARGE 
 
The proposed site improvements would result in a reduction in the amount of groundwater 
currently recharged on site. In order to restore the lost recharge, existing and 
developed/impervious runoff from the site will be conveyed to the proposed infiltration basin 
#1 and subsurface infiltration basins #2 & #3. 
 
In accordance to N.J.A.C. 7:8-5.4 Method 1 for groundwater recharge requirement, 
“demonstrate through hydrologic and hydraulic analysis that the site and its stormwater 
management measures maintain 100% of the average annual pre-construction groundwater 
recharge volume for the site”. 
 
Pre-Development Annual Recharge:             654,123 cu. ft. 
Post-Development Annual Recharge:             583,721 cu. ft. 
Post-Development Annual Recharge Deficit:       70,402 cu. ft.  
Max. Annual Recharge from BMPs (see table):            134,190 cu. ft. > Deficit 
 
  Groundwater Recharge Data 

Surface (#1) & 
Subsurface  (#2 & #3) 
Infiltration BMPs 

BMP Area 
{ABMP} 

BMP 
Effective 

Depth 
{dBMP} 

Target 
Impervious  

Area 
{Aimp} 

Annual BMP 
Recharge 
Volume 

BMP 
Design 
Depth 

Basin #1 5,155 SF 1.7” 19,134 SF 15,250 CF 1.68” 
Basin #2 8,359 SF 4.6” 37,529 SF 75,590 CF 4.65” 
Basin #3 5,782 SF 3.7” 20,908 SF 43,350 CF 3.74” 

Total Post-Development Annual Recharge @ BMPs 134,190 CF  
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Per post-development groundwater recharge data shown on page 14, the project meets the 
requirements. See Appendix D for NJ Groundwater Recharge Spreadsheet and time to drain 
calculations. 
 
  Drain Time Data: 

Surface and subsurface  
Infiltration BMP 

Drain 
Time Design Permeability Rate 

Basin #1 1.29 hrs 1.30 in/hr, soil replacement to elev. 92.5; TP#4 

Basin #2 3.20 hrs 3.20 in/hr, soil replacement to elev. 94.2; TP#11 

Basin #3 2.77 hrs 1.35 in/hr, TP#22 
   
The estimated drain time for Basins 1 and 2 are less than 72 hours, therefore, the proposed 
bioretention basins meet the BMP requirements. The Drain Time calculations are provided 
in Appendix D. 
 
The proposed infiltration basins are also designed to provide a minimum 2-ft separation from 
seasonal high-water table (SHWT) below the 6” thick sand layer (surface) or blow the stone 
bed (subsurface). Two (2) permeability tests were performed for each basin. Refer to 
Appendix F for permeability rates and soil logs.   
 
D.    MOUNDING ANALYSIS 
 
The Hantush spreadsheet was used to determine transient mounding that builds up in the 
unsaturated zone below each proposed GI stormwater BMP facility. As shown in the table 
below, the mounding elevations for all (3) proposed facilities are below the bottom of each 
BMP. See results on Appendix D. 
 
MOUNDING ANALYSIS DESIGN DATA: 

Facility 
BMP 

Bottom 
Elev. (ft) 

SHWT 
(ft) 

Separation 
(2 ft min.) 

Design 
Permeability 
Rate (in/hr) 

Drain Time 
(hrs) 

Mounding2 
(ft) 

Infiltration Basin #1 103.10 100.60 2.0’ 1.31 1.29 0.932 
(Elev. 101.53) 

Subsurface 
Infiltration Basin #2 96.30 93.70 2.6’ 1.451 2.01 2.578 

(Elev. 96.28) 
Subsurface 

Infiltration Basin #3 106.5 104.5 2.0’ 1.35 2.77 1.933’ 
(Elev. 106.43) 

1 Refer to drain time data on this page for soil replacement requirements. 
2 Mounding results both ‘x’ and ‘y’ directions yielded identical result. 
 
 
IV  STORM SEWER DESIGN 
 
The on-site storm sewer collection system has been designed to capture and convey the 25- 
and 100-yr storm into the proposed stormwater basins. Discharge pipes from the proposed 
basins will tie-in to existing stormwater outfalls. 
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The design of the proposed stormwater management basins is in accordance to New Jersey 
Standards for Soil Erosion and Sediment Control. The conduit outlet protection (COP) 
required at the infiltration basin inflow pipes and outlet are provided in the report.  
 
Calculations for pipe sizing and design of conduit outlet protections are located in Appendix 
E. (See post-development inlet drainage area map located in the map pocket at the end of 
this report.) 
 
V  NON STRUCTURAL STOMWATER MANAGEMENT STRATEGIES 
 
The stormwater design for the project meets the standards in N.J.A.C. 7:8-5.4 and 5.5 to 
the maximum extent practicable by incorporating nonstructural stormwater management 
strategies at N.J.A.C. 7:8-5.3 into the design.  
 
The following are the nonstructural stormwater management strategies incorporated into 
site design: 
 

1. Areas that provide water quality benefits, i.e., stream corridor, and areas 
particularly susceptible to erosion and sediment loss will be protected.  

2. The increase in impervious surfaces has been minimized to the maximum extent 
practicable. The proposed road alignment of the Campus West Drive will utilize 
existing roads. The proposed road (loop/connector) and parking aisles are 24-ft 
wide maximum to allow two-way vehicular traffic, including emergency vehicle 
access. The loop road will be constructed without curbs, except at intersections, 
to provide break-up or disconnection of pavement runoff. 

3. Existing onsite natural swales and vegetation will be protected. The proposed 
site improvements have been designed to minimize impact to these natural 
features. 

4. Roadside swales have been incorporated in the design to minimize decrease in 
the "time of concentration" from pre-construction to post-construction. Also, the 
most distant point for each sub-drainage area will remain undisturbed and/or land 
cover and slopes will match existing to the maximum extent practicable. 

5. The proposed land disturbance has been minimized to the extent practicable. 
Proposed road grades have been designed to match existing ground and where 
feasible. Existing parking areas will be removed and reconstructed using 
permeable paving systems (porous asphalt ). The project’s disturbance is 
primarily located within previously disturbed areas, maintained grass areas 
(sports field).  

6. Earth moving equipment with rubber tires will be utilized to the maximum extent 
practicable to minimize soil compaction. In addition, the proposal complies with 
the NJ State Soil Conservation Committee requirements for soil compaction and 
restoration. 

7. Low maintenance landscaping and planting of native vegetation are proposed 
along the stream corridor where existing impervious pavement and parking will 
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be removed. The use of fertilizers and pesticides will be minimized as noted in 
stormwater maintenance manual. 

8. Roadside swales have been incorporated into the design to provide vegetated 
open-channel conveyance to the maximum extent practicable. Proposed swales 
will discharge into lawn inlets to minimize concentrated flows and control erosive 
velocities; and 

9. The proposed stormwater systems include other source controls to prevent or 
minimize the use or exposure of pollutants at the site in order to prevent or 
minimize the release of those pollutants into stormwater runoff. These source 
controls include, but are not limited to: 
i. The proposed campus improvements include installations of trash receptacles 

that help to prevent accumulation of trash and debris in drainage systems. 
ii. Proposed and existing inlets (reconstructed) will be fitted with ‘N’ Eco type 

grates. Trash racks will be installed on outlet structures that will help prevent 
discharge of trash and debris from drainage systems; 

iii. The project does not involve handling of commercial or industrial handling 
chemicals and/or fuel, therefore, a containment spill structure is not warranted. 

iv. When establishing vegetation after land disturbance (temporary/permanent), 
the rate of fertilizer application will be in accordance with the NJ Soil Erosion 
and Sediment Control Standards. 

(b) The project does not require additional non-structural stormwater management 
measure to meet the performance standards in N.J.A.C. 7:8-5.4 and 5.5. The 
proposed stormwater facilities are adequate to meet the requirements. These 
facilities will be maintained by The Lawrenceville School. 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

MbpB Matapeake loam, 2 to 5 
percent slopes

14.9 79.0%

MbpC2 Matapeake loam, 5 to 10 
percent slopes, eroded

0.1 0.4%

MBYB Mattapex and Bertie loams, 0 
to 5 percent slopes

3.6 19.1%

UdbB Udorthents, bedrock 
substratum, 0 to 8 percent 
slopes

0.3 1.5%

Totals for Area of Interest 18.8 100.0%

Soil Map—Mercer County, New Jersey The Lawrenceville School, Campus 
Drive West
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APPENDIX B 
CALCULATIONS FOR STORMWATER 

ANALYSIS 
 

HYDROCAD® ROUTING FOR TWO, 10 AND 100-YR STORM EVENTS 

EXISTING, ALLOWABLE AND PROPOSED CONDITIONS 
EMERGENCY SPILLWAY DESIGN 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXISTING CONDITIONS 



7/20/23, 3:33 PM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=40.2932&lon=-74.7308&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 2, Version 3
Location name: Lawrence Township, New Jersey,

USA*
Latitude: 40.2932°, Longitude: -74.7308°

Elevation: 105 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.340
(0.308‑0.375)

0.405
(0.368‑0.448)

0.482
(0.436‑0.532)

0.538
(0.486‑0.593)

0.607
(0.545‑0.669)

0.658
(0.588‑0.725)

0.708
(0.629‑0.782)

0.754
(0.667‑0.836)

0.813
(0.712‑0.906)

0.858
(0.745‑0.962)

10-min 0.543
(0.492‑0.600)

0.648
(0.589‑0.716)

0.772
(0.698‑0.852)

0.861
(0.777‑0.949)

0.968
(0.868‑1.07)

1.05
(0.936‑1.15)

1.12
(1.00‑1.24)

1.20
(1.06‑1.32)

1.29
(1.13‑1.43)

1.35
(1.17‑1.51)

15-min 0.679
(0.615‑0.749)

0.815
(0.740‑0.900)

0.977
(0.883‑1.08)

1.09
(0.983‑1.20)

1.23
(1.10‑1.35)

1.33
(1.18‑1.46)

1.42
(1.26‑1.57)

1.51
(1.33‑1.67)

1.62
(1.42‑1.80)

1.70
(1.47‑1.90)

30-min 0.930
(0.844‑1.03)

1.12
(1.02‑1.24)

1.39
(1.26‑1.53)

1.58
(1.42‑1.74)

1.82
(1.63‑2.00)

2.00
(1.78‑2.20)

2.18
(1.94‑2.40)

2.35
(2.08‑2.60)

2.58
(2.26‑2.87)

2.75
(2.38‑3.08)

60-min 1.16
(1.05‑1.28)

1.41
(1.28‑1.56)

1.78
(1.61‑1.96)

2.05
(1.85‑2.26)

2.42
(2.17‑2.67)

2.71
(2.42‑2.98)

3.00
(2.67‑3.31)

3.29
(2.91‑3.65)

3.70
(3.24‑4.12)

4.01
(3.48‑4.49)

2-hr 1.41
(1.27‑1.56)

1.71
(1.55‑1.90)

2.17
(1.96‑2.40)

2.52
(2.27‑2.78)

3.01
(2.69‑3.31)

3.40
(3.03‑3.75)

3.80
(3.37‑4.20)

4.22
(3.71‑4.67)

4.80
(4.17‑5.35)

5.26
(4.52‑5.89)

3-hr 1.55
(1.39‑1.72)

1.88
(1.70‑2.10)

2.39
(2.15‑2.66)

2.78
(2.50‑3.10)

3.34
(2.98‑3.71)

3.78
(3.36‑4.21)

4.26
(3.74‑4.74)

4.75
(4.14‑5.30)

5.43
(4.67‑6.09)

5.99
(5.08‑6.74)

6-hr 1.96
(1.76‑2.19)

2.38
(2.14‑2.66)

3.01
(2.70‑3.36)

3.52
(3.15‑3.92)

4.26
(3.78‑4.75)

4.88
(4.30‑5.44)

5.55
(4.83‑6.19)

6.27
(5.40‑6.99)

7.31
(6.19‑8.20)

8.17
(6.83‑9.23)

12-hr 2.37
(2.14‑2.67)

2.88
(2.59‑3.24)

3.66
(3.28‑4.11)

4.33
(3.87‑4.85)

5.32
(4.71‑5.95)

6.19
(5.42‑6.92)

7.14
(6.17‑7.98)

8.19
(6.97‑9.19)

9.76
(8.15‑11.0)

11.1
(9.11‑12.6)

24-hr 2.74
(2.52‑3.00)

3.31
(3.05‑3.62)

4.22
(3.88‑4.61)

4.99
(4.57‑5.44)

6.14
(5.58‑6.69)

7.13
(6.42‑7.75)

8.22
(7.34‑8.94)

9.42
(8.33‑10.3)

11.2
(9.76‑12.3)

12.8
(10.9‑14.0)

2-day 3.18
(2.92‑3.48)

3.84
(3.53‑4.21)

4.90
(4.49‑5.36)

5.78
(5.27‑6.32)

7.06
(6.40‑7.70)

8.14
(7.34‑8.88)

9.33
(8.34‑10.2)

10.6
(9.39‑11.6)

12.5
(10.9‑13.7)

14.1
(12.2‑15.6)

3-day 3.37
(3.10‑3.68)

4.07
(3.75‑4.45)

5.16
(4.74‑5.63)

6.05
(5.54‑6.60)

7.35
(6.70‑8.00)

8.44
(7.64‑9.18)

9.62
(8.64‑10.5)

10.9
(9.70‑11.9)

12.7
(11.2‑13.9)

14.3
(12.4‑15.7)

4-day 3.56
(3.28‑3.87)

4.30
(3.96‑4.68)

5.41
(4.99‑5.90)

6.33
(5.82‑6.88)

7.65
(6.99‑8.30)

8.74
(7.94‑9.48)

9.91
(8.95‑10.8)

11.2
(10.0‑12.1)

13.0
(11.5‑14.1)

14.5
(12.7‑15.8)

7-day 4.17
(3.85‑4.55)

5.00
(4.62‑5.46)

6.21
(5.72‑6.78)

7.21
(6.63‑7.86)

8.65
(7.90‑9.41)

9.84
(8.95‑10.7)

11.1
(10.0‑12.1)

12.5
(11.2‑13.6)

14.4
(12.8‑15.7)

16.0
(14.1‑17.5)

10-day 4.75
(4.41‑5.14)

5.68
(5.27‑6.15)

6.95
(6.44‑7.51)

7.98
(7.38‑8.63)

9.42
(8.68‑10.2)

10.6
(9.73‑11.5)

11.8
(10.8‑12.8)

13.1
(11.9‑14.2)

15.0
(13.4‑16.2)

16.4
(14.6‑17.9)

20-day 6.41
(6.02‑6.84)

7.61
(7.14‑8.12)

9.10
(8.53‑9.71)

10.3
(9.61‑11.0)

11.9
(11.1‑12.6)

13.1
(12.2‑14.0)

14.4
(13.3‑15.3)

15.6
(14.4‑16.7)

17.4
(15.9‑18.6)

18.7
(17.0‑20.0)

30-day 7.99
(7.56‑8.45)

9.43
(8.91‑9.97)

11.0
(10.4‑11.7)

12.3
(11.6‑13.0)

13.9
(13.1‑14.7)

15.1
(14.2‑16.0)

16.4
(15.3‑17.3)

17.6
(16.4‑18.6)

19.1
(17.7‑20.3)

20.3
(18.7‑21.6)

45-day 10.2
(9.66‑10.7)

12.0
(11.4‑12.6)

13.8
(13.1‑14.5)

15.2
(14.4‑16.0)

17.0
(16.0‑17.8)

18.3
(17.2‑19.2)

19.5
(18.4‑20.6)

20.7
(19.5‑21.9)

22.2
(20.8‑23.5)

23.3
(21.8‑24.7)

60-day 12.2
(11.6‑12.8)

14.3
(13.6‑15.0)

16.3
(15.6‑17.2)

17.9
(17.0‑18.7)

19.8
(18.8‑20.8)

21.2
(20.1‑22.2)

22.5
(21.3‑23.6)

23.7
(22.4‑24.9)

25.2
(23.7‑26.5)

26.2
(24.6‑27.7)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://www.commerce.gov/
http://www.noaa.gov/
acrispo
Text Box
Mercer County Precipitation Adjustment Factors - Current:    2-yr   1.01 = 3.34"   10-yr   1.02 = 5.09"100-yr   1.04 = 8.55"
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=247,625 sf   0.00% Impervious   Runoff Depth=0.67"Subcatchment 1Sa: DA-1a
   Flow Length=2,005'   Tc=25.4 min   CN=65   Runoff=2.34 cfs  0.317 af

Runoff Area=7,638 sf   71.60% Impervious   Runoff Depth=3.00"Subcatchment 1Sb: DA-1b
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=0.48 cfs  0.044 af

Runoff Area=190,217 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 1Sc: DA-1c
   Flow Length=2,005'   Tc=25.4 min   CN=61   Runoff=1.15 cfs  0.183 af

Runoff Area=10,664 sf   44.05% Impervious   Runoff Depth=3.00"Subcatchment 1Sd: DA-1d
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=0.67 cfs  0.061 af

Runoff Area=89,480 sf   0.00% Impervious   Runoff Depth=0.46"Subcatchment 2Sa: DA-2a
   Flow Length=1,193'   Tc=14.9 min   CN=60   Runoff=0.60 cfs  0.079 af

Runoff Area=103,884 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 2Sb: DA-2b
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=8.00 cfs  0.617 af

Runoff Area=7,627 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 2Sc: DA-2c
   Flow Length=1,193'   Tc=14.9 min   CN=61   Runoff=0.06 cfs  0.007 af

Runoff Area=6,490 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 2Sd: DA-2d
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=0.50 cfs  0.039 af

Runoff Area=81,824 sf   0.00% Impervious   Runoff Depth=0.67"Subcatchment 3Sa: DA-3a
   Flow Length=479'   Tc=12.0 min   CN=65   Runoff=1.10 cfs  0.105 af

Runoff Area=45,109 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 3Sb: DA-3b
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=4.05 cfs  0.268 af

Runoff Area=3,130 sf   0.00% Impervious   Runoff Depth=0.43"Subcatchment 3Sc: DA-3c
   Flow Length=479'   Tc=12.0 min   CN=59   Runoff=0.02 cfs  0.003 af

Runoff Area=501 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 3Sd: DA-3d
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=0.04 cfs  0.003 af

Runoff Area=17,562 sf   0.00% Impervious   Runoff Depth=0.43"Subcatchment 4Sa: DA-4a
   Flow Length=1,952'   Tc=16.6 min   CN=59   Runoff=0.10 cfs  0.014 af

Runoff Area=8,286 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 4Sb: DA-4b
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.63 cfs  0.049 af

Runoff Area=604 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 4Sc: DA-4c
   Flow Length=1,952'   Tc=16.6 min   CN=61   Runoff=0.00 cfs  0.001 af

Runoff Area=140 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 4Sd: DA-4d
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.01 cfs  0.001 af

Avg. Flow Depth=0.73'   Max Vel=1.02 fps   Inflow=13.94 cfs  1.726 afReach 5R: Reach to On Stream Pond
n=0.045   L=526.0'   S=0.0025 '/'   Capacity=1,446.01 cfs   Outflow=11.43 cfs  1.726 af
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   Inflow=4.02 cfs  0.605 afLink 1L: DA-1 COM HYD
   Primary=4.02 cfs  0.605 af

   Inflow=8.78 cfs  0.743 afLink 2L: DA-2 COM HYD
   Primary=8.78 cfs  0.743 af

   Inflow=4.58 cfs  0.378 afLink 3L: DA-3 COM HYD
   Primary=4.58 cfs  0.378 af

   Inflow=0.67 cfs  0.065 afLink 4L: DA-4 COM HYD
   Primary=0.67 cfs  0.065 af

   Inflow=11.73 cfs  1.791 afLink 5L: Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of 
   Primary=11.73 cfs  1.791 af

Total Runoff Area = 18.843 ac   Runoff Volume = 1.791 af   Average Runoff Depth = 1.14"
78.73% Pervious = 14.835 ac     21.27% Impervious = 4.008 ac
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Summary for Subcatchment 1Sa: DA-1a

Runoff = 2.34 cfs @ 12.42 hrs,  Volume= 0.317 af,  Depth= 0.67"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
19,250 55 Woods, Good, HSG B
80,094 70 Woods, Good, HSG C

116,446 61 >75% Grass cover, Good, HSG B
31,835 74 >75% Grass cover, Good, HSG C

247,625 65 Weighted Average
247,625 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sa: DA-1a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=247,625 sf

Runoff Volume=0.317 af
Runoff Depth=0.67"
Flow Length=2,005'

Tc=25.4 min
CN=65

2.34 cfs @ 12.42 hrs
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Summary for Subcatchment 1Sb: DA-1b

Runoff = 0.48 cfs @ 12.20 hrs,  Volume= 0.044 af,  Depth= 3.00"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 5,469 98 Paved parking, HSG B (Vehicular)
* 2,169 96 Gravel surface, HSG B (Vehicular)

7,638 97 Weighted Average
2,169 28.40% Pervious Area
5,469 71.60% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sb: DA-1b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=7,638 sf

Runoff Volume=0.044 af
Runoff Depth=3.00"
Flow Length=1,562'

Tc=13.1 min
CN=97

0.48 cfs @ 12.20 hrs
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Summary for Subcatchment 1Sc: DA-1c

Runoff = 1.15 cfs @ 12.46 hrs,  Volume= 0.183 af,  Depth= 0.50"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
10,383 55 Woods, Good, HSG B

1,167 70 Woods, Good, HSG C
171,409 61 >75% Grass cover, Good, HSG B

7,258 74 >75% Grass cover, Good, HSG C
190,217 61 Weighted Average
190,217 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sc: DA-1c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=190,217 sf

Runoff Volume=0.183 af
Runoff Depth=0.50"
Flow Length=2,005'

Tc=25.4 min
CN=61

1.15 cfs @ 12.46 hrs
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Summary for Subcatchment 1Sd: DA-1d

Runoff = 0.67 cfs @ 12.20 hrs,  Volume= 0.061 af,  Depth= 3.00"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 4,698 98 Paved parking, HSG B (Vehicular)
* 5,966 96 Gravel surface, HSG B (Vehicular)

10,664 97 Weighted Average
5,966 55.95% Pervious Area
4,698 44.05% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sd: DA-1d

Runoff

Hydrograph

Time  (hours)
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2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=10,664 sf

Runoff Volume=0.061 af
Runoff Depth=3.00"
Flow Length=1,562'

Tc=13.1 min
CN=97

0.67 cfs @ 12.20 hrs
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Summary for Subcatchment 2Sa: DA-2a

Runoff = 0.60 cfs @ 12.29 hrs,  Volume= 0.079 af,  Depth= 0.46"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
16,278 55 Woods, Good, HSG B
73,005 61 >75% Grass cover, Good, HSG B

197 80 >75% Grass cover, Good, HSG D
89,480 60 Weighted Average
89,480 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sa: DA-2a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=89,480 sf

Runoff Volume=0.079 af
Runoff Depth=0.46"
Flow Length=1,193'

Tc=14.9 min
CN=60

0.60 cfs @ 12.29 hrs
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Summary for Subcatchment 2Sb: DA-2b

Runoff = 8.00 cfs @ 12.14 hrs,  Volume= 0.617 af,  Depth= 3.11"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 39,492 98 Paved parking, HSG B (Vehicular)
* 61,715 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 2,677 98 Roofs & Sidewalks, HSG D (Non Vehicular)

103,884 98 Weighted Average
103,884 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sb: DA-2b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=103,884 sf

Runoff Volume=0.617 af
Runoff Depth=3.11"
Flow Length=1,344'

Tc=7.0 min
CN=98

8.00 cfs @ 12.14 hrs
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Summary for Subcatchment 2Sc: DA-2c

Runoff = 0.06 cfs @ 12.28 hrs,  Volume= 0.007 af,  Depth= 0.50"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
7,627 61 >75% Grass cover, Good, HSG B
7,627 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sc: DA-2c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=7,627 sf

Runoff Volume=0.007 af
Runoff Depth=0.50"
Flow Length=1,193'

Tc=14.9 min
CN=61

0.06 cfs @ 12.28 hrs
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Summary for Subcatchment 2Sd: DA-2d

Runoff = 0.50 cfs @ 12.14 hrs,  Volume= 0.039 af,  Depth= 3.11"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 6,291 98 Paved parking, HSG B (Vehicular)
* 199 98 Roofs & Sidewalks, HSG B (Non Vehicular)

6,490 98 Weighted Average
6,490 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total



TLS: Campus Drive West 
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"22-019 Existing R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 19HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Subcatchment 2Sd: DA-2d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=6,490 sf

Runoff Volume=0.039 af
Runoff Depth=3.11"
Flow Length=1,344'

Tc=7.0 min
CN=98

0.50 cfs @ 12.14 hrs
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Summary for Subcatchment 3Sa: DA-3a

Runoff = 1.10 cfs @ 12.22 hrs,  Volume= 0.105 af,  Depth= 0.67"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
21,739 55 Woods, Good, HSG B
31,307 70 Woods, Good, HSG C

1,317 77 Woods, Good, HSG D
18,394 61 >75% Grass cover, Good, HSG B

3,641 74 >75% Grass cover, Good, HSG C
5,426 80 >75% Grass cover, Good, HSG D

81,824 65 Weighted Average
81,824 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total
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Subcatchment 3Sa: DA-3a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=81,824 sf

Runoff Volume=0.105 af
Runoff Depth=0.67"

Flow Length=479'
Tc=12.0 min

CN=65

1.10 cfs @ 12.22 hrs
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Summary for Subcatchment 3Sb: DA-3b

Runoff = 4.05 cfs @ 12.08 hrs,  Volume= 0.268 af,  Depth= 3.11"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 14,685 98 Paved parking, HSG B (Vehicular)
* 26,070 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 1,571 98 Paved parking, HSG C (Vehicular)
* 425 98 Paved parking, HSG D (Vehicular)
* 2,358 98 Roofs & Sidewalks, HSG D (Non Vehicular)

45,109 98 Weighted Average
45,109 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

2.5 380 Total
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Subcatchment 3Sb: DA-3b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=45,109 sf

Runoff Volume=0.268 af
Runoff Depth=3.11"

Flow Length=380'
Tc=2.5 min

CN=98

4.05 cfs @ 12.08 hrs
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Summary for Subcatchment 3Sc: DA-3c

Runoff = 0.02 cfs @ 12.25 hrs,  Volume= 0.003 af,  Depth= 0.43"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
1,286 55 Woods, Good, HSG B
1,844 61 >75% Grass cover, Good, HSG B
3,130 59 Weighted Average
3,130 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total

Subcatchment 3Sc: DA-3c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=3,130 sf

Runoff Volume=0.003 af
Runoff Depth=0.43"

Flow Length=479'
Tc=12.0 min

CN=59

0.02 cfs @ 12.25 hrs
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Summary for Subcatchment 3Sd: DA-3d

Runoff = 0.04 cfs @ 12.08 hrs,  Volume= 0.003 af,  Depth= 3.11"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 501 98 Paved parking, HSG B (Vehicular)

501 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 4.19 25.13 Channel Flow, 
Area= 6.0 sf  Perim= 16.0'  r= 0.38'  n= 0.035

2.5 380 Total

Subcatchment 3Sd: DA-3d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=501 sf

Runoff Volume=0.003 af
Runoff Depth=3.11"

Flow Length=380'
Tc=2.5 min

CN=98

0.04 cfs @ 12.08 hrs
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Summary for Subcatchment 4Sa: DA-4a

Runoff = 0.10 cfs @ 12.32 hrs,  Volume= 0.014 af,  Depth= 0.43"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
6,085 55 Woods, Good, HSG B

11,477 61 >75% Grass cover, Good, HSG B
17,562 59 Weighted Average
17,562 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sa: DA-4a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=17,562 sf

Runoff Volume=0.014 af
Runoff Depth=0.43"
Flow Length=1,952'

Tc=16.6 min
CN=59

0.10 cfs @ 12.32 hrs
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Summary for Subcatchment 4Sb: DA-4b

Runoff = 0.63 cfs @ 12.14 hrs,  Volume= 0.049 af,  Depth= 3.11"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 3,147 98 Paved parking, HSG B (Vehicular)
* 5,139 98 Roofs & Sidewalks, HSG B (Non Vehicular)

8,286 98 Weighted Average
8,286 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sb: DA-4b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=8,286 sf

Runoff Volume=0.049 af
Runoff Depth=3.11"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.63 cfs @ 12.14 hrs
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Summary for Subcatchment 4Sc: DA-4c

Runoff = 0.00 cfs @ 12.31 hrs,  Volume= 0.001 af,  Depth= 0.50"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
604 61 >75% Grass cover, Good, HSG B
604 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sc: DA-4c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=604 sf

Runoff Volume=0.001 af
Runoff Depth=0.50"
Flow Length=1,952'

Tc=16.6 min
CN=61

0.00 cfs @ 12.31 hrs
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Summary for Subcatchment 4Sd: DA-4d

Runoff = 0.01 cfs @ 12.14 hrs,  Volume= 0.001 af,  Depth= 3.11"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 140 98 Paved parking, HSG B (Vehicular)

140 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sd: DA-4d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=140 sf

Runoff Volume=0.001 af
Runoff Depth=3.11"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.01 cfs @ 12.14 hrs
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Summary for Reach 5R: Reach to On Stream Pond

Stream Tributary 'B' to Shipetaukin Creek

Inflow Area = 18.232 ac, 20.92% Impervious,  Inflow Depth = 1.14"    for  2-Year Current TLS, Mercer event
Inflow = 13.94 cfs @ 12.13 hrs,  Volume= 1.726 af
Outflow = 11.43 cfs @ 12.37 hrs,  Volume= 1.726 af,  Atten= 18%,  Lag= 14.6 min
     Routed to Link 5L : Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.02 fps,  Min. Travel Time= 8.6 min
Avg. Velocity = 0.38 fps,  Avg. Travel Time= 23.3 min

Peak Storage= 5,887 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.73' , Surface Width= 22.62'
Bank-Full Depth= 6.00'  Flow Area= 408.0 sf,  Capacity= 1,446.01 cfs

8.00'  x  6.00'  deep channel,  n= 0.045
Side Slope Z-value= 12.0  8.0 '/'   Top Width= 128.00'
Length= 526.0'   Slope= 0.0025 '/'
Inlet Invert= 91.30',  Outlet Invert= 90.00'

‡

Reach 5R: Reach to On Stream Pond

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=18.232 ac
Avg. Flow Depth=0.73'

Max Vel=1.02 fps
n=0.045
L=526.0'

S=0.0025 '/'
Capacity=1,446.01 cfs

13.94 cfs @ 12.13 hrs

11.43 cfs @ 12.37 hrs
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Summary for Link 1L: DA-1 COM HYD

Inflow Area = 10.472 ac, 2.23% Impervious,  Inflow Depth = 0.69"    for  2-Year Current TLS, Mercer event
Inflow = 4.02 cfs @ 12.40 hrs,  Volume= 0.605 af
Primary = 4.02 cfs @ 12.40 hrs,  Volume= 0.605 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1L: DA-1 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=10.472 ac

4.02 cfs @ 12.40 hrs4.02 cfs @ 12.40 hrs
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Summary for Link 2L: DA-2 COM HYD

Inflow Area = 4.763 ac, 53.20% Impervious,  Inflow Depth = 1.87"    for  2-Year Current TLS, Mercer event
Inflow = 8.78 cfs @ 12.14 hrs,  Volume= 0.743 af
Primary = 8.78 cfs @ 12.14 hrs,  Volume= 0.743 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2L: DA-2 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.763 ac

8.78 cfs @ 12.14 hrs8.78 cfs @ 12.14 hrs
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Summary for Link 3L: DA-3 COM HYD

Inflow Area = 2.997 ac, 34.93% Impervious,  Inflow Depth = 1.52"    for  2-Year Current TLS, Mercer event
Inflow = 4.58 cfs @ 12.09 hrs,  Volume= 0.378 af
Primary = 4.58 cfs @ 12.09 hrs,  Volume= 0.378 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: DA-3 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.997 ac

4.58 cfs @ 12.09 hrs4.58 cfs @ 12.09 hrs
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Summary for Link 4L: DA-4 COM HYD

Inflow Area = 0.610 ac, 31.69% Impervious,  Inflow Depth = 1.28"    for  2-Year Current TLS, Mercer event
Inflow = 0.67 cfs @ 12.15 hrs,  Volume= 0.065 af
Primary = 0.67 cfs @ 12.15 hrs,  Volume= 0.065 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 5L : Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 4L: DA-4 COM HYD

Inflow
Primary

Hydrograph
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Inflow Area=0.610 ac

0.67 cfs @ 12.15 hrs0.67 cfs @ 12.15 hrs
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Summary for Link 5L: Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis

Inflow Area = 18.843 ac, 21.27% Impervious,  Inflow Depth = 1.14"    for  2-Year Current TLS, Mercer event
Inflow = 11.73 cfs @ 12.37 hrs,  Volume= 1.791 af
Primary = 11.73 cfs @ 12.37 hrs,  Volume= 1.791 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 5L: Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=18.843 ac

11.73 cfs @ 12.37 hrs11.73 cfs @ 12.37 hrs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=247,625 sf   0.00% Impervious   Runoff Depth=1.71"Subcatchment 1Sa: DA-1a
   Flow Length=2,005'   Tc=25.4 min   CN=65   Runoff=6.98 cfs  0.812 af

Runoff Area=7,638 sf   71.60% Impervious   Runoff Depth=4.74"Subcatchment 1Sb: DA-1b
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=0.74 cfs  0.069 af

Runoff Area=190,217 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 1Sc: DA-1c
   Flow Length=2,005'   Tc=25.4 min   CN=61   Runoff=4.28 cfs  0.518 af

Runoff Area=10,664 sf   44.05% Impervious   Runoff Depth=4.74"Subcatchment 1Sd: DA-1d
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=1.03 cfs  0.097 af

Runoff Area=89,480 sf   0.00% Impervious   Runoff Depth=1.35"Subcatchment 2Sa: DA-2a
   Flow Length=1,193'   Tc=14.9 min   CN=60   Runoff=2.44 cfs  0.232 af

Runoff Area=103,884 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 2Sb: DA-2b
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=12.27 cfs  0.964 af

Runoff Area=7,627 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 2Sc: DA-2c
   Flow Length=1,193'   Tc=14.9 min   CN=61   Runoff=0.22 cfs  0.021 af

Runoff Area=6,490 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 2Sd: DA-2d
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=0.77 cfs  0.060 af

Runoff Area=81,824 sf   0.00% Impervious   Runoff Depth=1.71"Subcatchment 3Sa: DA-3a
   Flow Length=479'   Tc=12.0 min   CN=65   Runoff=3.26 cfs  0.268 af

Runoff Area=45,109 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 3Sb: DA-3b
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=6.21 cfs  0.419 af

Runoff Area=3,130 sf   0.00% Impervious   Runoff Depth=1.29"Subcatchment 3Sc: DA-3c
   Flow Length=479'   Tc=12.0 min   CN=59   Runoff=0.09 cfs  0.008 af

Runoff Area=501 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 3Sd: DA-3d
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=0.07 cfs  0.005 af

Runoff Area=17,562 sf   0.00% Impervious   Runoff Depth=1.29"Subcatchment 4Sa: DA-4a
   Flow Length=1,952'   Tc=16.6 min   CN=59   Runoff=0.43 cfs  0.043 af

Runoff Area=8,286 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 4Sb: DA-4b
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.96 cfs  0.077 af

Runoff Area=604 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 4Sc: DA-4c
   Flow Length=1,952'   Tc=16.6 min   CN=61   Runoff=0.02 cfs  0.002 af

Runoff Area=140 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 4Sd: DA-4d
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.02 cfs  0.001 af

Avg. Flow Depth=1.05'   Max Vel=1.26 fps   Inflow=27.66 cfs  3.472 afReach 5R: Reach to On Stream Pond
n=0.045   L=526.0'   S=0.0025 '/'   Capacity=1,446.01 cfs   Outflow=24.46 cfs  3.472 af
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   Inflow=12.21 cfs  1.496 afLink 1L: DA-1 COM HYD
   Primary=12.21 cfs  1.496 af

   Inflow=14.83 cfs  1.277 afLink 2L: DA-2 COM HYD
   Primary=14.83 cfs  1.277 af

   Inflow=8.20 cfs  0.699 afLink 3L: DA-3 COM HYD
   Primary=8.20 cfs  0.699 af

   Inflow=1.26 cfs  0.123 afLink 4L: DA-4 COM HYD
   Primary=1.26 cfs  0.123 af

   Inflow=25.21 cfs  3.595 afLink 5L: Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of 
   Primary=25.21 cfs  3.595 af

Total Runoff Area = 18.843 ac   Runoff Volume = 3.595 af   Average Runoff Depth = 2.29"
78.73% Pervious = 14.835 ac     21.27% Impervious = 4.008 ac
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Summary for Subcatchment 1Sa: DA-1a

Runoff = 6.98 cfs @ 12.39 hrs,  Volume= 0.812 af,  Depth= 1.71"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
19,250 55 Woods, Good, HSG B
80,094 70 Woods, Good, HSG C

116,446 61 >75% Grass cover, Good, HSG B
31,835 74 >75% Grass cover, Good, HSG C

247,625 65 Weighted Average
247,625 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sa: DA-1a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=247,625 sf

Runoff Volume=0.812 af
Runoff Depth=1.71"
Flow Length=2,005'

Tc=25.4 min
CN=65

6.98 cfs @ 12.39 hrs
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Summary for Subcatchment 1Sb: DA-1b

Runoff = 0.74 cfs @ 12.20 hrs,  Volume= 0.069 af,  Depth= 4.74"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 5,469 98 Paved parking, HSG B (Vehicular)
* 2,169 96 Gravel surface, HSG B (Vehicular)

7,638 97 Weighted Average
2,169 28.40% Pervious Area
5,469 71.60% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sb: DA-1b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=7,638 sf

Runoff Volume=0.069 af
Runoff Depth=4.74"
Flow Length=1,562'

Tc=13.1 min
CN=97

0.74 cfs @ 12.20 hrs
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Summary for Subcatchment 1Sc: DA-1c

Runoff = 4.28 cfs @ 12.40 hrs,  Volume= 0.518 af,  Depth= 1.42"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
10,383 55 Woods, Good, HSG B

1,167 70 Woods, Good, HSG C
171,409 61 >75% Grass cover, Good, HSG B

7,258 74 >75% Grass cover, Good, HSG C
190,217 61 Weighted Average
190,217 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total



TLS: Campus Drive West 
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"22-019 Existing R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 47HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Subcatchment 1Sc: DA-1c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=190,217 sf

Runoff Volume=0.518 af
Runoff Depth=1.42"
Flow Length=2,005'

Tc=25.4 min
CN=61

4.28 cfs @ 12.40 hrs
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Summary for Subcatchment 1Sd: DA-1d

Runoff = 1.03 cfs @ 12.20 hrs,  Volume= 0.097 af,  Depth= 4.74"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 4,698 98 Paved parking, HSG B (Vehicular)
* 5,966 96 Gravel surface, HSG B (Vehicular)

10,664 97 Weighted Average
5,966 55.95% Pervious Area
4,698 44.05% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sd: DA-1d

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=10,664 sf

Runoff Volume=0.097 af
Runoff Depth=4.74"
Flow Length=1,562'

Tc=13.1 min
CN=97

1.03 cfs @ 12.20 hrs
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Summary for Subcatchment 2Sa: DA-2a

Runoff = 2.44 cfs @ 12.25 hrs,  Volume= 0.232 af,  Depth= 1.35"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
16,278 55 Woods, Good, HSG B
73,005 61 >75% Grass cover, Good, HSG B

197 80 >75% Grass cover, Good, HSG D
89,480 60 Weighted Average
89,480 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sa: DA-2a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=89,480 sf

Runoff Volume=0.232 af
Runoff Depth=1.35"
Flow Length=1,193'

Tc=14.9 min
CN=60

2.44 cfs @ 12.25 hrs
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Summary for Subcatchment 2Sb: DA-2b

Runoff = 12.27 cfs @ 12.14 hrs,  Volume= 0.964 af,  Depth= 4.85"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 39,492 98 Paved parking, HSG B (Vehicular)
* 61,715 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 2,677 98 Roofs & Sidewalks, HSG D (Non Vehicular)

103,884 98 Weighted Average
103,884 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sb: DA-2b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=103,884 sf

Runoff Volume=0.964 af
Runoff Depth=4.85"
Flow Length=1,344'

Tc=7.0 min
CN=98

12.27 cfs @ 12.14 hrs
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Summary for Subcatchment 2Sc: DA-2c

Runoff = 0.22 cfs @ 12.25 hrs,  Volume= 0.021 af,  Depth= 1.42"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
7,627 61 >75% Grass cover, Good, HSG B
7,627 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sc: DA-2c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=7,627 sf

Runoff Volume=0.021 af
Runoff Depth=1.42"
Flow Length=1,193'

Tc=14.9 min
CN=61

0.22 cfs @ 12.25 hrs
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Summary for Subcatchment 2Sd: DA-2d

Runoff = 0.77 cfs @ 12.14 hrs,  Volume= 0.060 af,  Depth= 4.85"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 6,291 98 Paved parking, HSG B (Vehicular)
* 199 98 Roofs & Sidewalks, HSG B (Non Vehicular)

6,490 98 Weighted Average
6,490 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sd: DA-2d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=6,490 sf

Runoff Volume=0.060 af
Runoff Depth=4.85"
Flow Length=1,344'

Tc=7.0 min
CN=98

0.77 cfs @ 12.14 hrs
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Summary for Subcatchment 3Sa: DA-3a

Runoff = 3.26 cfs @ 12.21 hrs,  Volume= 0.268 af,  Depth= 1.71"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
21,739 55 Woods, Good, HSG B
31,307 70 Woods, Good, HSG C

1,317 77 Woods, Good, HSG D
18,394 61 >75% Grass cover, Good, HSG B

3,641 74 >75% Grass cover, Good, HSG C
5,426 80 >75% Grass cover, Good, HSG D

81,824 65 Weighted Average
81,824 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total
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Subcatchment 3Sa: DA-3a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=81,824 sf

Runoff Volume=0.268 af
Runoff Depth=1.71"

Flow Length=479'
Tc=12.0 min

CN=65

3.26 cfs @ 12.21 hrs
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Summary for Subcatchment 3Sb: DA-3b

Runoff = 6.21 cfs @ 12.08 hrs,  Volume= 0.419 af,  Depth= 4.85"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 14,685 98 Paved parking, HSG B (Vehicular)
* 26,070 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 1,571 98 Paved parking, HSG C (Vehicular)
* 425 98 Paved parking, HSG D (Vehicular)
* 2,358 98 Roofs & Sidewalks, HSG D (Non Vehicular)

45,109 98 Weighted Average
45,109 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

2.5 380 Total
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Subcatchment 3Sb: DA-3b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=45,109 sf

Runoff Volume=0.419 af
Runoff Depth=4.85"

Flow Length=380'
Tc=2.5 min

CN=98

6.21 cfs @ 12.08 hrs
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Summary for Subcatchment 3Sc: DA-3c

Runoff = 0.09 cfs @ 12.21 hrs,  Volume= 0.008 af,  Depth= 1.29"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
1,286 55 Woods, Good, HSG B
1,844 61 >75% Grass cover, Good, HSG B
3,130 59 Weighted Average
3,130 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total

Subcatchment 3Sc: DA-3c

Runoff

Hydrograph
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=3,130 sf

Runoff Volume=0.008 af
Runoff Depth=1.29"

Flow Length=479'
Tc=12.0 min

CN=59

0.09 cfs @ 12.21 hrs
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Summary for Subcatchment 3Sd: DA-3d

Runoff = 0.07 cfs @ 12.08 hrs,  Volume= 0.005 af,  Depth= 4.85"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 501 98 Paved parking, HSG B (Vehicular)

501 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 4.19 25.13 Channel Flow, 
Area= 6.0 sf  Perim= 16.0'  r= 0.38'  n= 0.035

2.5 380 Total

Subcatchment 3Sd: DA-3d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=501 sf

Runoff Volume=0.005 af
Runoff Depth=4.85"

Flow Length=380'
Tc=2.5 min

CN=98

0.07 cfs @ 12.08 hrs
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Summary for Subcatchment 4Sa: DA-4a

Runoff = 0.43 cfs @ 12.27 hrs,  Volume= 0.043 af,  Depth= 1.29"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
6,085 55 Woods, Good, HSG B

11,477 61 >75% Grass cover, Good, HSG B
17,562 59 Weighted Average
17,562 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sa: DA-4a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=17,562 sf

Runoff Volume=0.043 af
Runoff Depth=1.29"
Flow Length=1,952'

Tc=16.6 min
CN=59

0.43 cfs @ 12.27 hrs
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Summary for Subcatchment 4Sb: DA-4b

Runoff = 0.96 cfs @ 12.14 hrs,  Volume= 0.077 af,  Depth= 4.85"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 3,147 98 Paved parking, HSG B (Vehicular)
* 5,139 98 Roofs & Sidewalks, HSG B (Non Vehicular)

8,286 98 Weighted Average
8,286 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sb: DA-4b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=8,286 sf

Runoff Volume=0.077 af
Runoff Depth=4.85"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.96 cfs @ 12.14 hrs
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Summary for Subcatchment 4Sc: DA-4c

Runoff = 0.02 cfs @ 12.27 hrs,  Volume= 0.002 af,  Depth= 1.42"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
604 61 >75% Grass cover, Good, HSG B
604 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sc: DA-4c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=604 sf

Runoff Volume=0.002 af
Runoff Depth=1.42"
Flow Length=1,952'

Tc=16.6 min
CN=61

0.02 cfs @ 12.27 hrs
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Summary for Subcatchment 4Sd: DA-4d

Runoff = 0.02 cfs @ 12.14 hrs,  Volume= 0.001 af,  Depth= 4.85"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 140 98 Paved parking, HSG B (Vehicular)

140 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sd: DA-4d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=140 sf

Runoff Volume=0.001 af
Runoff Depth=4.85"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.02 cfs @ 12.14 hrs
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Summary for Reach 5R: Reach to On Stream Pond

Stream Tributary 'B' to Shipetaukin Creek

Inflow Area = 18.232 ac, 20.92% Impervious,  Inflow Depth = 2.29"    for  10-Year Current TLS, Mercer event
Inflow = 27.66 cfs @ 12.15 hrs,  Volume= 3.472 af
Outflow = 24.46 cfs @ 12.38 hrs,  Volume= 3.472 af,  Atten= 12%,  Lag= 13.5 min
     Routed to Link 5L : Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.26 fps,  Min. Travel Time= 7.0 min
Avg. Velocity = 0.44 fps,  Avg. Travel Time= 19.8 min

Peak Storage= 10,293 cf @ 12.26 hrs
Average Depth at Peak Storage= 1.05' , Surface Width= 29.09'
Bank-Full Depth= 6.00'  Flow Area= 408.0 sf,  Capacity= 1,446.01 cfs

8.00'  x  6.00'  deep channel,  n= 0.045
Side Slope Z-value= 12.0  8.0 '/'   Top Width= 128.00'
Length= 526.0'   Slope= 0.0025 '/'
Inlet Invert= 91.30',  Outlet Invert= 90.00'

‡

Reach 5R: Reach to On Stream Pond

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=18.232 ac
Avg. Flow Depth=1.05'

Max Vel=1.26 fps
n=0.045
L=526.0'

S=0.0025 '/'
Capacity=1,446.01 cfs

27.66 cfs @ 12.15 hrs

24.46 cfs @ 12.38 hrs
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Summary for Link 1L: DA-1 COM HYD

Inflow Area = 10.472 ac, 2.23% Impervious,  Inflow Depth = 1.71"    for  10-Year Current TLS, Mercer event
Inflow = 12.21 cfs @ 12.37 hrs,  Volume= 1.496 af
Primary = 12.21 cfs @ 12.37 hrs,  Volume= 1.496 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1L: DA-1 COM HYD

Inflow
Primary

Hydrograph
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Inflow Area=10.472 ac

12.21 cfs @ 12.37 hrs12.21 cfs @ 12.37 hrs
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Summary for Link 2L: DA-2 COM HYD

Inflow Area = 4.763 ac, 53.20% Impervious,  Inflow Depth = 3.22"    for  10-Year Current TLS, Mercer event
Inflow = 14.83 cfs @ 12.14 hrs,  Volume= 1.277 af
Primary = 14.83 cfs @ 12.14 hrs,  Volume= 1.277 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2L: DA-2 COM HYD

Inflow
Primary

Hydrograph
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Inflow Area=4.763 ac

14.83 cfs @ 12.14 hrs14.83 cfs @ 12.14 hrs
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Summary for Link 3L: DA-3 COM HYD

Inflow Area = 2.997 ac, 34.93% Impervious,  Inflow Depth = 2.80"    for  10-Year Current TLS, Mercer event
Inflow = 8.20 cfs @ 12.09 hrs,  Volume= 0.699 af
Primary = 8.20 cfs @ 12.09 hrs,  Volume= 0.699 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: DA-3 COM HYD

Inflow
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Inflow Area=2.997 ac

8.20 cfs @ 12.09 hrs8.20 cfs @ 12.09 hrs
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Summary for Link 4L: DA-4 COM HYD

Inflow Area = 0.610 ac, 31.69% Impervious,  Inflow Depth = 2.42"    for  10-Year Current TLS, Mercer event
Inflow = 1.26 cfs @ 12.16 hrs,  Volume= 0.123 af
Primary = 1.26 cfs @ 12.16 hrs,  Volume= 0.123 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 5L : Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 4L: DA-4 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.610 ac

1.26 cfs @ 12.16 hrs1.26 cfs @ 12.16 hrs
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Summary for Link 5L: Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis

Inflow Area = 18.843 ac, 21.27% Impervious,  Inflow Depth = 2.29"    for  10-Year Current TLS, Mercer event
Inflow = 25.21 cfs @ 12.37 hrs,  Volume= 3.595 af
Primary = 25.21 cfs @ 12.37 hrs,  Volume= 3.595 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 5L: Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow
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Hydrograph
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Inflow Area=18.843 ac

25.21 cfs @ 12.37 hrs25.21 cfs @ 12.37 hrs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=247,625 sf   0.00% Impervious   Runoff Depth=4.34"Subcatchment 1Sa: DA-1a
   Flow Length=2,005'   Tc=25.4 min   CN=65   Runoff=18.53 cfs  2.058 af

Runoff Area=7,638 sf   71.60% Impervious   Runoff Depth=8.19"Subcatchment 1Sb: DA-1b
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=1.25 cfs  0.120 af

Runoff Area=190,217 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 1Sc: DA-1c
   Flow Length=2,005'   Tc=25.4 min   CN=61   Runoff=12.59 cfs  1.408 af

Runoff Area=10,664 sf   44.05% Impervious   Runoff Depth=8.19"Subcatchment 1Sd: DA-1d
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=1.75 cfs  0.167 af

Runoff Area=89,480 sf   0.00% Impervious   Runoff Depth=3.75"Subcatchment 2Sa: DA-2a
   Flow Length=1,193'   Tc=14.9 min   CN=60   Runoff=7.31 cfs  0.642 af

Runoff Area=103,884 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 2Sb: DA-2b
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=20.67 cfs  1.651 af

Runoff Area=7,627 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 2Sc: DA-2c
   Flow Length=1,193'   Tc=14.9 min   CN=61   Runoff=0.64 cfs  0.056 af

Runoff Area=6,490 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 2Sd: DA-2d
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=1.29 cfs  0.103 af

Runoff Area=81,824 sf   0.00% Impervious   Runoff Depth=4.34"Subcatchment 3Sa: DA-3a
   Flow Length=479'   Tc=12.0 min   CN=65   Runoff=8.54 cfs  0.680 af

Runoff Area=45,109 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 3Sb: DA-3b
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=10.46 cfs  0.717 af

Runoff Area=3,130 sf   0.00% Impervious   Runoff Depth=3.63"Subcatchment 3Sc: DA-3c
   Flow Length=479'   Tc=12.0 min   CN=59   Runoff=0.27 cfs  0.022 af

Runoff Area=501 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 3Sd: DA-3d
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=0.12 cfs  0.008 af

Runoff Area=17,562 sf   0.00% Impervious   Runoff Depth=3.63"Subcatchment 4Sa: DA-4a
   Flow Length=1,952'   Tc=16.6 min   CN=59   Runoff=1.33 cfs  0.122 af

Runoff Area=8,286 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 4Sb: DA-4b
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=1.62 cfs  0.132 af

Runoff Area=604 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 4Sc: DA-4c
   Flow Length=1,952'   Tc=16.6 min   CN=61   Runoff=0.05 cfs  0.004 af

Runoff Area=140 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 4Sd: DA-4d
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.03 cfs  0.002 af

Avg. Flow Depth=1.56'   Max Vel=1.57 fps   Inflow=61.37 cfs  7.632 afReach 5R: Reach to On Stream Pond
n=0.045   L=526.0'   S=0.0025 '/'   Capacity=1,446.01 cfs   Outflow=57.79 cfs  7.632 af
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   Inflow=32.83 cfs  3.752 afLink 1L: DA-1 COM HYD
   Primary=32.83 cfs  3.752 af

   Inflow=28.04 cfs  2.453 afLink 2L: DA-2 COM HYD
   Primary=28.04 cfs  2.453 af

   Inflow=16.26 cfs  1.427 afLink 3L: DA-3 COM HYD
   Primary=16.26 cfs  1.427 af

   Inflow=2.68 cfs  0.261 afLink 4L: DA-4 COM HYD
   Primary=2.68 cfs  0.261 af

   Inflow=59.43 cfs  7.893 afLink 5L: Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of 
   Primary=59.43 cfs  7.893 af

Total Runoff Area = 18.843 ac   Runoff Volume = 7.893 af   Average Runoff Depth = 5.03"
78.73% Pervious = 14.835 ac     21.27% Impervious = 4.008 ac
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Summary for Subcatchment 1Sa: DA-1a

Runoff = 18.53 cfs @ 12.37 hrs,  Volume= 2.058 af,  Depth= 4.34"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
19,250 55 Woods, Good, HSG B
80,094 70 Woods, Good, HSG C

116,446 61 >75% Grass cover, Good, HSG B
31,835 74 >75% Grass cover, Good, HSG C

247,625 65 Weighted Average
247,625 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sa: DA-1a

Runoff

Hydrograph
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=247,625 sf
Runoff Volume=2.058 af

Runoff Depth=4.34"
Flow Length=2,005'

Tc=25.4 min
CN=65

18.53 cfs @ 12.37 hrs
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Summary for Subcatchment 1Sb: DA-1b

Runoff = 1.25 cfs @ 12.20 hrs,  Volume= 0.120 af,  Depth= 8.19"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 5,469 98 Paved parking, HSG B (Vehicular)
* 2,169 96 Gravel surface, HSG B (Vehicular)

7,638 97 Weighted Average
2,169 28.40% Pervious Area
5,469 71.60% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sb: DA-1b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=7,638 sf

Runoff Volume=0.120 af
Runoff Depth=8.19"
Flow Length=1,562'

Tc=13.1 min
CN=97

1.25 cfs @ 12.20 hrs
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Summary for Subcatchment 1Sc: DA-1c

Runoff = 12.59 cfs @ 12.37 hrs,  Volume= 1.408 af,  Depth= 3.87"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
10,383 55 Woods, Good, HSG B

1,167 70 Woods, Good, HSG C
171,409 61 >75% Grass cover, Good, HSG B

7,258 74 >75% Grass cover, Good, HSG C
190,217 61 Weighted Average
190,217 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sc: DA-1c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=190,217 sf
Runoff Volume=1.408 af

Runoff Depth=3.87"
Flow Length=2,005'

Tc=25.4 min
CN=61

12.59 cfs @ 12.37 hrs
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Summary for Subcatchment 1Sd: DA-1d

Runoff = 1.75 cfs @ 12.20 hrs,  Volume= 0.167 af,  Depth= 8.19"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 4,698 98 Paved parking, HSG B (Vehicular)
* 5,966 96 Gravel surface, HSG B (Vehicular)

10,664 97 Weighted Average
5,966 55.95% Pervious Area
4,698 44.05% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sd: DA-1d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=10,664 sf
Runoff Volume=0.167 af

Runoff Depth=8.19"
Flow Length=1,562'

Tc=13.1 min
CN=97

1.75 cfs @ 12.20 hrs
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Summary for Subcatchment 2Sa: DA-2a

Runoff = 7.31 cfs @ 12.24 hrs,  Volume= 0.642 af,  Depth= 3.75"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
16,278 55 Woods, Good, HSG B
73,005 61 >75% Grass cover, Good, HSG B

197 80 >75% Grass cover, Good, HSG D
89,480 60 Weighted Average
89,480 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sa: DA-2a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=89,480 sf
Runoff Volume=0.642 af

Runoff Depth=3.75"
Flow Length=1,193'

Tc=14.9 min
CN=60

7.31 cfs @ 12.24 hrs
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Summary for Subcatchment 2Sb: DA-2b

Runoff = 20.67 cfs @ 12.14 hrs,  Volume= 1.651 af,  Depth= 8.31"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 39,492 98 Paved parking, HSG B (Vehicular)
* 61,715 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 2,677 98 Roofs & Sidewalks, HSG D (Non Vehicular)

103,884 98 Weighted Average
103,884 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sb: DA-2b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=103,884 sf
Runoff Volume=1.651 af

Runoff Depth=8.31"
Flow Length=1,344'

Tc=7.0 min
CN=98

20.67 cfs @ 12.14 hrs
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Summary for Subcatchment 2Sc: DA-2c

Runoff = 0.64 cfs @ 12.24 hrs,  Volume= 0.056 af,  Depth= 3.87"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
7,627 61 >75% Grass cover, Good, HSG B
7,627 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sc: DA-2c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=7,627 sf

Runoff Volume=0.056 af
Runoff Depth=3.87"
Flow Length=1,193'

Tc=14.9 min
CN=61

0.64 cfs @ 12.24 hrs
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Summary for Subcatchment 2Sd: DA-2d

Runoff = 1.29 cfs @ 12.14 hrs,  Volume= 0.103 af,  Depth= 8.31"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 6,291 98 Paved parking, HSG B (Vehicular)
* 199 98 Roofs & Sidewalks, HSG B (Non Vehicular)

6,490 98 Weighted Average
6,490 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sd: DA-2d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=6,490 sf

Runoff Volume=0.103 af
Runoff Depth=8.31"
Flow Length=1,344'

Tc=7.0 min
CN=98

1.29 cfs @ 12.14 hrs
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Summary for Subcatchment 3Sa: DA-3a

Runoff = 8.54 cfs @ 12.20 hrs,  Volume= 0.680 af,  Depth= 4.34"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
21,739 55 Woods, Good, HSG B
31,307 70 Woods, Good, HSG C

1,317 77 Woods, Good, HSG D
18,394 61 >75% Grass cover, Good, HSG B

3,641 74 >75% Grass cover, Good, HSG C
5,426 80 >75% Grass cover, Good, HSG D

81,824 65 Weighted Average
81,824 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total
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Subcatchment 3Sa: DA-3a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=81,824 sf
Runoff Volume=0.680 af

Runoff Depth=4.34"
Flow Length=479'

Tc=12.0 min
CN=65

8.54 cfs @ 12.20 hrs
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Summary for Subcatchment 3Sb: DA-3b

Runoff = 10.46 cfs @ 12.08 hrs,  Volume= 0.717 af,  Depth= 8.31"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 14,685 98 Paved parking, HSG B (Vehicular)
* 26,070 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 1,571 98 Paved parking, HSG C (Vehicular)
* 425 98 Paved parking, HSG D (Vehicular)
* 2,358 98 Roofs & Sidewalks, HSG D (Non Vehicular)

45,109 98 Weighted Average
45,109 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

2.5 380 Total
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Subcatchment 3Sb: DA-3b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=45,109 sf
Runoff Volume=0.717 af

Runoff Depth=8.31"
Flow Length=380'

Tc=2.5 min
CN=98

10.46 cfs @ 12.08 hrs
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Summary for Subcatchment 3Sc: DA-3c

Runoff = 0.27 cfs @ 12.20 hrs,  Volume= 0.022 af,  Depth= 3.63"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
1,286 55 Woods, Good, HSG B
1,844 61 >75% Grass cover, Good, HSG B
3,130 59 Weighted Average
3,130 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total

Subcatchment 3Sc: DA-3c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=3,130 sf

Runoff Volume=0.022 af
Runoff Depth=3.63"

Flow Length=479'
Tc=12.0 min

CN=59

0.27 cfs @ 12.20 hrs
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Summary for Subcatchment 3Sd: DA-3d

Runoff = 0.12 cfs @ 12.08 hrs,  Volume= 0.008 af,  Depth= 8.31"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 501 98 Paved parking, HSG B (Vehicular)

501 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 4.19 25.13 Channel Flow, 
Area= 6.0 sf  Perim= 16.0'  r= 0.38'  n= 0.035

2.5 380 Total

Subcatchment 3Sd: DA-3d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=501 sf
Runoff Volume=0.008 af

Runoff Depth=8.31"
Flow Length=380'

Tc=2.5 min
CN=98

0.12 cfs @ 12.08 hrs
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Summary for Subcatchment 4Sa: DA-4a

Runoff = 1.33 cfs @ 12.26 hrs,  Volume= 0.122 af,  Depth= 3.63"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
6,085 55 Woods, Good, HSG B

11,477 61 >75% Grass cover, Good, HSG B
17,562 59 Weighted Average
17,562 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sa: DA-4a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=17,562 sf
Runoff Volume=0.122 af

Runoff Depth=3.63"
Flow Length=1,952'

Tc=16.6 min
CN=59

1.33 cfs @ 12.26 hrs
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Summary for Subcatchment 4Sb: DA-4b

Runoff = 1.62 cfs @ 12.14 hrs,  Volume= 0.132 af,  Depth= 8.31"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 3,147 98 Paved parking, HSG B (Vehicular)
* 5,139 98 Roofs & Sidewalks, HSG B (Non Vehicular)

8,286 98 Weighted Average
8,286 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sb: DA-4b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=8,286 sf

Runoff Volume=0.132 af
Runoff Depth=8.31"
Flow Length=1,876'

Tc=7.7 min
CN=98

1.62 cfs @ 12.14 hrs
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Summary for Subcatchment 4Sc: DA-4c

Runoff = 0.05 cfs @ 12.26 hrs,  Volume= 0.004 af,  Depth= 3.87"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
604 61 >75% Grass cover, Good, HSG B
604 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sc: DA-4c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=604 sf
Runoff Volume=0.004 af

Runoff Depth=3.87"
Flow Length=1,952'

Tc=16.6 min
CN=61

0.05 cfs @ 12.26 hrs
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Summary for Subcatchment 4Sd: DA-4d

Runoff = 0.03 cfs @ 12.14 hrs,  Volume= 0.002 af,  Depth= 8.31"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 140 98 Paved parking, HSG B (Vehicular)

140 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sd: DA-4d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=140 sf
Runoff Volume=0.002 af

Runoff Depth=8.31"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.03 cfs @ 12.14 hrs
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Summary for Reach 5R: Reach to On Stream Pond

Stream Tributary 'B' to Shipetaukin Creek

Inflow Area = 18.232 ac, 20.92% Impervious,  Inflow Depth = 5.02"    for  100-Year Current TLS, Mercer event
Inflow = 61.37 cfs @ 12.17 hrs,  Volume= 7.632 af
Outflow = 57.79 cfs @ 12.37 hrs,  Volume= 7.632 af,  Atten= 6%,  Lag= 11.8 min
     Routed to Link 5L : Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.57 fps,  Min. Travel Time= 5.6 min
Avg. Velocity = 0.53 fps,  Avg. Travel Time= 16.4 min

Peak Storage= 19,388 cf @ 12.27 hrs
Average Depth at Peak Storage= 1.56' , Surface Width= 39.22'
Bank-Full Depth= 6.00'  Flow Area= 408.0 sf,  Capacity= 1,446.01 cfs

8.00'  x  6.00'  deep channel,  n= 0.045
Side Slope Z-value= 12.0  8.0 '/'   Top Width= 128.00'
Length= 526.0'   Slope= 0.0025 '/'
Inlet Invert= 91.30',  Outlet Invert= 90.00'

‡

Reach 5R: Reach to On Stream Pond

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=18.232 ac
Avg. Flow Depth=1.56'

Max Vel=1.57 fps
n=0.045
L=526.0'

S=0.0025 '/'
Capacity=1,446.01 cfs

61.37 cfs @ 12.17 hrs

57.79 cfs @ 12.37 hrs
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Summary for Link 1L: DA-1 COM HYD

Inflow Area = 10.472 ac, 2.23% Impervious,  Inflow Depth = 4.30"    for  100-Year Current TLS, Mercer event
Inflow = 32.83 cfs @ 12.36 hrs,  Volume= 3.752 af
Primary = 32.83 cfs @ 12.36 hrs,  Volume= 3.752 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1L: DA-1 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=10.472 ac

32.83 cfs @ 12.36 hrs32.83 cfs @ 12.36 hrs
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Summary for Link 2L: DA-2 COM HYD

Inflow Area = 4.763 ac, 53.20% Impervious,  Inflow Depth = 6.18"    for  100-Year Current TLS, Mercer event
Inflow = 28.04 cfs @ 12.15 hrs,  Volume= 2.453 af
Primary = 28.04 cfs @ 12.15 hrs,  Volume= 2.453 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2L: DA-2 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.763 ac

28.04 cfs @ 12.15 hrs28.04 cfs @ 12.15 hrs
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Summary for Link 3L: DA-3 COM HYD

Inflow Area = 2.997 ac, 34.93% Impervious,  Inflow Depth = 5.71"    for  100-Year Current TLS, Mercer event
Inflow = 16.26 cfs @ 12.10 hrs,  Volume= 1.427 af
Primary = 16.26 cfs @ 12.10 hrs,  Volume= 1.427 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: DA-3 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.997 ac

16.26 cfs @ 12.10 hrs16.26 cfs @ 12.10 hrs
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Summary for Link 4L: DA-4 COM HYD

Inflow Area = 0.610 ac, 31.69% Impervious,  Inflow Depth = 5.12"    for  100-Year Current TLS, Mercer event
Inflow = 2.68 cfs @ 12.17 hrs,  Volume= 0.261 af
Primary = 2.68 cfs @ 12.17 hrs,  Volume= 0.261 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 5L : Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 4L: DA-4 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.610 ac

2.68 cfs @ 12.17 hrs2.68 cfs @ 12.17 hrs
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Summary for Link 5L: Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis

Inflow Area = 18.843 ac, 21.27% Impervious,  Inflow Depth = 5.03"    for  100-Year Current TLS, Mercer event
Inflow = 59.43 cfs @ 12.36 hrs,  Volume= 7.893 af
Primary = 59.43 cfs @ 12.36 hrs,  Volume= 7.893 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 5L: Existing: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=18.843 ac

59.43 cfs @ 12.36 hrs59.43 cfs @ 12.36 hrs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=247,625 sf   0.00% Impervious   Runoff Depth=0.67"Subcatchment 1Sa: DA-1a
   Flow Length=2,005'   Tc=25.4 min   CN=65   Runoff=2.34 cfs  0.317 af

Runoff Area=7,638 sf   71.60% Impervious   Runoff Depth=3.00"Subcatchment 1Sb: DA-1b
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=0.48 cfs  0.044 af

Runoff Area=190,217 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 1Sc: DA-1c
   Flow Length=2,005'   Tc=25.4 min   CN=61   Runoff=1.15 cfs  0.183 af

Runoff Area=10,664 sf   44.05% Impervious   Runoff Depth=3.00"Subcatchment 1Sd: DA-1d
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=0.67 cfs  0.061 af

Runoff Area=89,480 sf   0.00% Impervious   Runoff Depth=0.46"Subcatchment 2Sa: DA-2a
   Flow Length=1,193'   Tc=14.9 min   CN=60   Runoff=0.60 cfs  0.079 af

Runoff Area=103,884 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 2Sb: DA-2b
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=8.00 cfs  0.617 af

Runoff Area=7,627 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 2Sc: DA-2c
   Flow Length=1,193'   Tc=14.9 min   CN=61   Runoff=0.06 cfs  0.007 af

Runoff Area=6,490 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 2Sd: DA-2d
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=0.50 cfs  0.039 af

Runoff Area=81,824 sf   0.00% Impervious   Runoff Depth=0.67"Subcatchment 3Sa: DA-3a
   Flow Length=479'   Tc=12.0 min   CN=65   Runoff=1.10 cfs  0.105 af

Runoff Area=45,109 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 3Sb: DA-3b
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=4.05 cfs  0.268 af

Runoff Area=3,130 sf   0.00% Impervious   Runoff Depth=0.43"Subcatchment 3Sc: DA-3c
   Flow Length=479'   Tc=12.0 min   CN=59   Runoff=0.02 cfs  0.003 af

Runoff Area=501 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 3Sd: DA-3d
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=0.04 cfs  0.003 af

Runoff Area=17,562 sf   0.00% Impervious   Runoff Depth=0.43"Subcatchment 4Sa: DA-4a
   Flow Length=1,952'   Tc=16.6 min   CN=59   Runoff=0.10 cfs  0.014 af

Runoff Area=8,286 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 4Sb: DA-4b
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.63 cfs  0.049 af

Runoff Area=604 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 4Sc: DA-4c
   Flow Length=1,952'   Tc=16.6 min   CN=61   Runoff=0.00 cfs  0.001 af

Runoff Area=140 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 4Sd: DA-4d
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.01 cfs  0.001 af

Avg. Flow Depth=0.71'   Max Vel=1.01 fps   Inflow=13.48 cfs  1.579 afReach 5R: Reach to On Stream Pond
n=0.045   L=526.0'   S=0.0025 '/'   Capacity=1,446.01 cfs   Outflow=10.83 cfs  1.579 af
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   Inflow=3.29 cfs  0.483 afLink 1L: DA-1 COM HYD
   Primary=3.29 cfs  0.483 af

  x 0.50   Inflow=1.45 cfs  0.244 afLink 1Lr: Reduction
   Primary=0.73 cfs  0.122 af   Secondary=0.73 cfs  0.122 af

   Inflow=8.51 cfs  0.720 afLink 2L: DA-2 COM HYD
   Primary=8.51 cfs  0.720 af

  x 0.50   Inflow=0.53 cfs  0.046 afLink 2Lr: Reduction
   Primary=0.26 cfs  0.023 af   Secondary=0.26 cfs  0.023 af

   Inflow=4.55 cfs  0.376 afLink 3L: DA-3 COM HYD
   Primary=4.55 cfs  0.376 af

  x 0.50   Inflow=0.05 cfs  0.006 afLink 3Lr: Reduction
   Primary=0.02 cfs  0.003 af   Secondary=0.02 cfs  0.003 af

   Inflow=0.66 cfs  0.064 afLink 4L: DA-4 COM HYD
   Primary=0.66 cfs  0.064 af

  x 0.50   Inflow=0.01 cfs  0.001 afLink 4Lr: Reduction
   Primary=0.01 cfs  0.001 af   Secondary=0.01 cfs  0.001 af

   Inflow=11.13 cfs  1.643 afLink 5L: Allowable: Two-yr; COM HYD @ On Stream Pond [Point of Analysis]
   Primary=11.13 cfs  1.643 af

Total Runoff Area = 18.843 ac   Runoff Volume = 1.791 af   Average Runoff Depth = 1.14"
78.73% Pervious = 14.835 ac     21.27% Impervious = 4.008 ac
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Summary for Subcatchment 1Sa: DA-1a

Runoff = 2.34 cfs @ 12.42 hrs,  Volume= 0.317 af,  Depth= 0.67"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
19,250 55 Woods, Good, HSG B
80,094 70 Woods, Good, HSG C

116,446 61 >75% Grass cover, Good, HSG B
31,835 74 >75% Grass cover, Good, HSG C

247,625 65 Weighted Average
247,625 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sa: DA-1a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=247,625 sf

Runoff Volume=0.317 af
Runoff Depth=0.67"
Flow Length=2,005'

Tc=25.4 min
CN=65

2.34 cfs @ 12.42 hrs
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Summary for Subcatchment 1Sb: DA-1b

Runoff = 0.48 cfs @ 12.20 hrs,  Volume= 0.044 af,  Depth= 3.00"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 5,469 98 Paved parking, HSG B (Vehicular)
* 2,169 96 Gravel surface, HSG B (Vehicular)

7,638 97 Weighted Average
2,169 28.40% Pervious Area
5,469 71.60% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sb: DA-1b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=7,638 sf

Runoff Volume=0.044 af
Runoff Depth=3.00"
Flow Length=1,562'

Tc=13.1 min
CN=97

0.48 cfs @ 12.20 hrs
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Summary for Subcatchment 1Sc: DA-1c

Runoff = 1.15 cfs @ 12.46 hrs,  Volume= 0.183 af,  Depth= 0.50"
     Routed to Link 1Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
10,383 55 Woods, Good, HSG B

1,167 70 Woods, Good, HSG C
171,409 61 >75% Grass cover, Good, HSG B

7,258 74 >75% Grass cover, Good, HSG C
190,217 61 Weighted Average
190,217 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sc: DA-1c

Runoff

Hydrograph

Time  (hours)
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2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=190,217 sf

Runoff Volume=0.183 af
Runoff Depth=0.50"
Flow Length=2,005'

Tc=25.4 min
CN=61

1.15 cfs @ 12.46 hrs
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Summary for Subcatchment 1Sd: DA-1d

Runoff = 0.67 cfs @ 12.20 hrs,  Volume= 0.061 af,  Depth= 3.00"
     Routed to Link 1Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 4,698 98 Paved parking, HSG B (Vehicular)
* 5,966 96 Gravel surface, HSG B (Vehicular)

10,664 97 Weighted Average
5,966 55.95% Pervious Area
4,698 44.05% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sd: DA-1d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=10,664 sf

Runoff Volume=0.061 af
Runoff Depth=3.00"
Flow Length=1,562'

Tc=13.1 min
CN=97

0.67 cfs @ 12.20 hrs
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Summary for Subcatchment 2Sa: DA-2a

Runoff = 0.60 cfs @ 12.29 hrs,  Volume= 0.079 af,  Depth= 0.46"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
16,278 55 Woods, Good, HSG B
73,005 61 >75% Grass cover, Good, HSG B

197 80 >75% Grass cover, Good, HSG D
89,480 60 Weighted Average
89,480 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sa: DA-2a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=89,480 sf

Runoff Volume=0.079 af
Runoff Depth=0.46"
Flow Length=1,193'

Tc=14.9 min
CN=60

0.60 cfs @ 12.29 hrs
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Summary for Subcatchment 2Sb: DA-2b

Runoff = 8.00 cfs @ 12.14 hrs,  Volume= 0.617 af,  Depth= 3.11"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 39,492 98 Paved parking, HSG B (Vehicular)
* 61,715 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 2,677 98 Roofs & Sidewalks, HSG D (Non Vehicular)

103,884 98 Weighted Average
103,884 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sb: DA-2b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=103,884 sf

Runoff Volume=0.617 af
Runoff Depth=3.11"
Flow Length=1,344'

Tc=7.0 min
CN=98

8.00 cfs @ 12.14 hrs



TLS: Campus Drive West 
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 131HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 2Sc: DA-2c

Runoff = 0.06 cfs @ 12.28 hrs,  Volume= 0.007 af,  Depth= 0.50"
     Routed to Link 2Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
7,627 61 >75% Grass cover, Good, HSG B
7,627 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sc: DA-2c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=7,627 sf

Runoff Volume=0.007 af
Runoff Depth=0.50"
Flow Length=1,193'

Tc=14.9 min
CN=61

0.06 cfs @ 12.28 hrs
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Summary for Subcatchment 2Sd: DA-2d

Runoff = 0.50 cfs @ 12.14 hrs,  Volume= 0.039 af,  Depth= 3.11"
     Routed to Link 2Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 6,291 98 Paved parking, HSG B (Vehicular)
* 199 98 Roofs & Sidewalks, HSG B (Non Vehicular)

6,490 98 Weighted Average
6,490 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sd: DA-2d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=6,490 sf

Runoff Volume=0.039 af
Runoff Depth=3.11"
Flow Length=1,344'

Tc=7.0 min
CN=98

0.50 cfs @ 12.14 hrs
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Summary for Subcatchment 3Sa: DA-3a

Runoff = 1.10 cfs @ 12.22 hrs,  Volume= 0.105 af,  Depth= 0.67"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
21,739 55 Woods, Good, HSG B
31,307 70 Woods, Good, HSG C

1,317 77 Woods, Good, HSG D
18,394 61 >75% Grass cover, Good, HSG B

3,641 74 >75% Grass cover, Good, HSG C
5,426 80 >75% Grass cover, Good, HSG D

81,824 65 Weighted Average
81,824 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total
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Subcatchment 3Sa: DA-3a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=81,824 sf

Runoff Volume=0.105 af
Runoff Depth=0.67"

Flow Length=479'
Tc=12.0 min

CN=65

1.10 cfs @ 12.22 hrs
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Summary for Subcatchment 3Sb: DA-3b

Runoff = 4.05 cfs @ 12.08 hrs,  Volume= 0.268 af,  Depth= 3.11"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 14,685 98 Paved parking, HSG B (Vehicular)
* 26,070 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 1,571 98 Paved parking, HSG C (Vehicular)
* 425 98 Paved parking, HSG D (Vehicular)
* 2,358 98 Roofs & Sidewalks, HSG D (Non Vehicular)

45,109 98 Weighted Average
45,109 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

2.5 380 Total
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Subcatchment 3Sb: DA-3b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=45,109 sf

Runoff Volume=0.268 af
Runoff Depth=3.11"

Flow Length=380'
Tc=2.5 min

CN=98

4.05 cfs @ 12.08 hrs
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Summary for Subcatchment 3Sc: DA-3c

Runoff = 0.02 cfs @ 12.25 hrs,  Volume= 0.003 af,  Depth= 0.43"
     Routed to Link 3Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
1,286 55 Woods, Good, HSG B
1,844 61 >75% Grass cover, Good, HSG B
3,130 59 Weighted Average
3,130 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total

Subcatchment 3Sc: DA-3c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=3,130 sf

Runoff Volume=0.003 af
Runoff Depth=0.43"

Flow Length=479'
Tc=12.0 min

CN=59

0.02 cfs @ 12.25 hrs



TLS: Campus Drive West 
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 140HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 3Sd: DA-3d

Runoff = 0.04 cfs @ 12.08 hrs,  Volume= 0.003 af,  Depth= 3.11"
     Routed to Link 3Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 501 98 Paved parking, HSG B (Vehicular)

501 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 4.19 25.13 Channel Flow, 
Area= 6.0 sf  Perim= 16.0'  r= 0.38'  n= 0.035

2.5 380 Total

Subcatchment 3Sd: DA-3d

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.05
0.048
0.046
0.044
0.042

0.04
0.038
0.036
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

NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=501 sf

Runoff Volume=0.003 af
Runoff Depth=3.11"

Flow Length=380'
Tc=2.5 min

CN=98

0.04 cfs @ 12.08 hrs
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Summary for Subcatchment 4Sa: DA-4a

Runoff = 0.10 cfs @ 12.32 hrs,  Volume= 0.014 af,  Depth= 0.43"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
6,085 55 Woods, Good, HSG B

11,477 61 >75% Grass cover, Good, HSG B
17,562 59 Weighted Average
17,562 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sa: DA-4a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=17,562 sf

Runoff Volume=0.014 af
Runoff Depth=0.43"
Flow Length=1,952'

Tc=16.6 min
CN=59

0.10 cfs @ 12.32 hrs
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Summary for Subcatchment 4Sb: DA-4b

Runoff = 0.63 cfs @ 12.14 hrs,  Volume= 0.049 af,  Depth= 3.11"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 3,147 98 Paved parking, HSG B (Vehicular)
* 5,139 98 Roofs & Sidewalks, HSG B (Non Vehicular)

8,286 98 Weighted Average
8,286 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sb: DA-4b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=8,286 sf

Runoff Volume=0.049 af
Runoff Depth=3.11"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.63 cfs @ 12.14 hrs
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Summary for Subcatchment 4Sc: DA-4c

Runoff = 0.00 cfs @ 12.31 hrs,  Volume= 0.001 af,  Depth= 0.50"
     Routed to Link 4Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
604 61 >75% Grass cover, Good, HSG B
604 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sc: DA-4c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=604 sf

Runoff Volume=0.001 af
Runoff Depth=0.50"
Flow Length=1,952'

Tc=16.6 min
CN=61

0.00 cfs @ 12.31 hrs
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Summary for Subcatchment 4Sd: DA-4d

Runoff = 0.01 cfs @ 12.14 hrs,  Volume= 0.001 af,  Depth= 3.11"
     Routed to Link 4Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 140 98 Paved parking, HSG B (Vehicular)

140 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sd: DA-4d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=140 sf

Runoff Volume=0.001 af
Runoff Depth=3.11"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.01 cfs @ 12.14 hrs
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Summary for Reach 5R: Reach to On Stream Pond

Stream Tributary 'B' to Shipetaukin Creek

Inflow Area = 18.232 ac, 20.92% Impervious,  Inflow Depth = 1.04"    for  2-Year Current TLS, Mercer event
Inflow = 13.48 cfs @ 12.12 hrs,  Volume= 1.579 af
Outflow = 10.83 cfs @ 12.37 hrs,  Volume= 1.579 af,  Atten= 20%,  Lag= 14.6 min
     Routed to Link 5L : Allowable: Two-yr; COM HYD @ On Stream Pond [Point of Analysis]

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.01 fps,  Min. Travel Time= 8.7 min
Avg. Velocity = 0.37 fps,  Avg. Travel Time= 23.9 min

Peak Storage= 5,656 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.71' , Surface Width= 22.22'
Bank-Full Depth= 6.00'  Flow Area= 408.0 sf,  Capacity= 1,446.01 cfs

8.00'  x  6.00'  deep channel,  n= 0.045
Side Slope Z-value= 12.0  8.0 '/'   Top Width= 128.00'
Length= 526.0'   Slope= 0.0025 '/'
Inlet Invert= 91.30',  Outlet Invert= 90.00'

‡

Reach 5R: Reach to On Stream Pond

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=18.232 ac
Avg. Flow Depth=0.71'

Max Vel=1.01 fps
n=0.045
L=526.0'

S=0.0025 '/'
Capacity=1,446.01 cfs

13.48 cfs @ 12.12 hrs

10.83 cfs @ 12.37 hrs
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Summary for Link 1L: DA-1 COM HYD

Inflow Area = 10.472 ac, 2.23% Impervious,  Inflow Depth = 0.55"    for  2-Year Current TLS, Mercer event
Inflow = 3.29 cfs @ 12.40 hrs,  Volume= 0.483 af
Primary = 3.29 cfs @ 12.40 hrs,  Volume= 0.483 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1L: DA-1 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=10.472 ac

3.29 cfs @ 12.40 hrs3.29 cfs @ 12.40 hrs
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Summary for Link 1Lr: Reduction

Inflow Area = 4.612 ac, 2.34% Impervious,  Inflow Depth = 0.63"    for  2-Year Current TLS, Mercer event
Inflow = 1.45 cfs @ 12.40 hrs,  Volume= 0.244 af
Primary = 0.73 cfs @ 12.40 hrs,  Volume= 0.122 af,  Atten= 50%,  Lag= 0.0 min
     Routed to Link 1L : DA-1 COM HYD
Secondary = 0.73 cfs @ 12.40 hrs,  Volume= 0.122 af

Primary outflow = Inflow x 0.50, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1Lr: Reduction

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
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1.45 cfs @ 12.40 hrs

0.73 cfs @ 12.40 hrs0.73 cfs @ 12.40 hrs
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Summary for Link 2L: DA-2 COM HYD

Inflow Area = 4.763 ac, 53.20% Impervious,  Inflow Depth = 1.81"    for  2-Year Current TLS, Mercer event
Inflow = 8.51 cfs @ 12.14 hrs,  Volume= 0.720 af
Primary = 8.51 cfs @ 12.14 hrs,  Volume= 0.720 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2L: DA-2 COM HYD

Inflow
Primary

Hydrograph
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Inflow Area=4.763 ac

8.51 cfs @ 12.14 hrs8.51 cfs @ 12.14 hrs
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Summary for Link 2Lr: Reduction

Inflow Area = 0.324 ac, 45.97% Impervious,  Inflow Depth = 1.70"    for  2-Year Current TLS, Mercer event
Inflow = 0.53 cfs @ 12.14 hrs,  Volume= 0.046 af
Primary = 0.26 cfs @ 12.14 hrs,  Volume= 0.023 af,  Atten= 50%,  Lag= 0.0 min
     Routed to Link 2L : DA-2 COM HYD
Secondary = 0.26 cfs @ 12.14 hrs,  Volume= 0.023 af

Primary outflow = Inflow x 0.50, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2Lr: Reduction

Inflow
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Hydrograph
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Inflow Area=0.324 ac
x 0.50

0.53 cfs @ 12.14 hrs
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Summary for Link 3L: DA-3 COM HYD

Inflow Area = 2.997 ac, 34.93% Impervious,  Inflow Depth = 1.50"    for  2-Year Current TLS, Mercer event
Inflow = 4.55 cfs @ 12.09 hrs,  Volume= 0.376 af
Primary = 4.55 cfs @ 12.09 hrs,  Volume= 0.376 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: DA-3 COM HYD

Inflow
Primary

Hydrograph
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Inflow Area=2.997 ac

4.55 cfs @ 12.09 hrs4.55 cfs @ 12.09 hrs
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Summary for Link 3Lr: Reduction

Inflow Area = 0.083 ac, 13.80% Impervious,  Inflow Depth = 0.80"    for  2-Year Current TLS, Mercer event
Inflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.006 af
Primary = 0.02 cfs @ 12.09 hrs,  Volume= 0.003 af,  Atten= 50%,  Lag= 0.0 min
     Routed to Link 3L : DA-3 COM HYD
Secondary = 0.02 cfs @ 12.09 hrs,  Volume= 0.003 af

Primary outflow = Inflow x 0.50, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3Lr: Reduction

Inflow
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Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

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=0.083 ac
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0.05 cfs @ 12.09 hrs
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Summary for Link 4L: DA-4 COM HYD

Inflow Area = 0.610 ac, 31.69% Impervious,  Inflow Depth = 1.26"    for  2-Year Current TLS, Mercer event
Inflow = 0.66 cfs @ 12.15 hrs,  Volume= 0.064 af
Primary = 0.66 cfs @ 12.15 hrs,  Volume= 0.064 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 5L : Allowable: Two-yr; COM HYD @ On Stream Pond [Point of Analysis]

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 4L: DA-4 COM HYD

Inflow
Primary

Hydrograph
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Inflow Area=0.610 ac

0.66 cfs @ 12.15 hrs0.66 cfs @ 12.15 hrs
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Summary for Link 4Lr: Reduction

Inflow Area = 0.017 ac, 18.82% Impervious,  Inflow Depth = 0.99"    for  2-Year Current TLS, Mercer event
Inflow = 0.01 cfs @ 12.16 hrs,  Volume= 0.001 af
Primary = 0.01 cfs @ 12.16 hrs,  Volume= 0.001 af,  Atten= 50%,  Lag= 0.0 min
     Routed to Link 4L : DA-4 COM HYD
Secondary = 0.01 cfs @ 12.16 hrs,  Volume= 0.001 af

Primary outflow = Inflow x 0.50, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 4Lr: Reduction

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=0.017 ac
x 0.50

0.01 cfs @ 12.16 hrs

0.01 cfs @ 12.16 hrs0.01 cfs @ 12.16 hrs



TLS: Campus Drive West 
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 158HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Link 5L: Allowable: Two-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow Area = 18.843 ac, 21.27% Impervious,  Inflow Depth = 1.05"    for  2-Year Current TLS, Mercer event
Inflow = 11.13 cfs @ 12.36 hrs,  Volume= 1.643 af
Primary = 11.13 cfs @ 12.36 hrs,  Volume= 1.643 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 5L: Allowable: Two-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow
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Inflow Area=18.843 ac

11.13 cfs @ 12.36 hrs11.13 cfs @ 12.36 hrs
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 201   Link 5L: Allowable: Ten-yr; COM HYD @ On Stream Pond [Point of Analysis]
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=247,625 sf   0.00% Impervious   Runoff Depth=1.71"Subcatchment 1Sa: DA-1a
   Flow Length=2,005'   Tc=25.4 min   CN=65   Runoff=6.98 cfs  0.812 af

Runoff Area=7,638 sf   71.60% Impervious   Runoff Depth=4.74"Subcatchment 1Sb: DA-1b
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=0.74 cfs  0.069 af

Runoff Area=190,217 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 1Sc: DA-1c
   Flow Length=2,005'   Tc=25.4 min   CN=61   Runoff=4.28 cfs  0.518 af

Runoff Area=10,664 sf   44.05% Impervious   Runoff Depth=4.74"Subcatchment 1Sd: DA-1d
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=1.03 cfs  0.097 af

Runoff Area=89,480 sf   0.00% Impervious   Runoff Depth=1.35"Subcatchment 2Sa: DA-2a
   Flow Length=1,193'   Tc=14.9 min   CN=60   Runoff=2.44 cfs  0.232 af

Runoff Area=103,884 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 2Sb: DA-2b
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=12.27 cfs  0.964 af

Runoff Area=7,627 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 2Sc: DA-2c
   Flow Length=1,193'   Tc=14.9 min   CN=61   Runoff=0.22 cfs  0.021 af

Runoff Area=6,490 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 2Sd: DA-2d
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=0.77 cfs  0.060 af

Runoff Area=81,824 sf   0.00% Impervious   Runoff Depth=1.71"Subcatchment 3Sa: DA-3a
   Flow Length=479'   Tc=12.0 min   CN=65   Runoff=3.26 cfs  0.268 af

Runoff Area=45,109 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 3Sb: DA-3b
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=6.21 cfs  0.419 af

Runoff Area=3,130 sf   0.00% Impervious   Runoff Depth=1.29"Subcatchment 3Sc: DA-3c
   Flow Length=479'   Tc=12.0 min   CN=59   Runoff=0.09 cfs  0.008 af

Runoff Area=501 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 3Sd: DA-3d
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=0.07 cfs  0.005 af

Runoff Area=17,562 sf   0.00% Impervious   Runoff Depth=1.29"Subcatchment 4Sa: DA-4a
   Flow Length=1,952'   Tc=16.6 min   CN=59   Runoff=0.43 cfs  0.043 af

Runoff Area=8,286 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 4Sb: DA-4b
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.96 cfs  0.077 af

Runoff Area=604 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 4Sc: DA-4c
   Flow Length=1,952'   Tc=16.6 min   CN=61   Runoff=0.02 cfs  0.002 af

Runoff Area=140 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 4Sd: DA-4d
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.02 cfs  0.001 af

Avg. Flow Depth=1.03'   Max Vel=1.24 fps   Inflow=26.72 cfs  3.295 afReach 5R: Reach to On Stream Pond
n=0.045   L=526.0'   S=0.0025 '/'   Capacity=1,446.01 cfs   Outflow=23.53 cfs  3.295 af
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   Inflow=11.01 cfs  1.342 afLink 1L: DA-1 COM HYD
   Primary=11.01 cfs  1.342 af

  x 0.75   Inflow=4.83 cfs  0.615 afLink 1Lr: Reduction
   Primary=3.62 cfs  0.461 af   Secondary=1.21 cfs  0.154 af

   Inflow=14.61 cfs  1.257 afLink 2L: DA-2 COM HYD
   Primary=14.61 cfs  1.257 af

  x 0.75   Inflow=0.92 cfs  0.081 afLink 2Lr: Reduction
   Primary=0.69 cfs  0.061 af   Secondary=0.23 cfs  0.020 af

   Inflow=8.17 cfs  0.696 afLink 3L: DA-3 COM HYD
   Primary=8.17 cfs  0.696 af

  x 0.75   Inflow=0.12 cfs  0.012 afLink 3Lr: Reduction
   Primary=0.09 cfs  0.009 af   Secondary=0.03 cfs  0.003 af

   Inflow=1.26 cfs  0.122 afLink 4L: DA-4 COM HYD
   Primary=1.26 cfs  0.122 af

  x 0.75   Inflow=0.03 cfs  0.003 afLink 4Lr: Reduction
   Primary=0.02 cfs  0.002 af   Secondary=0.01 cfs  0.001 af

   Inflow=24.21 cfs  3.418 afLink 5L: Allowable: Ten-yr; COM HYD @ On Stream Pond [Point of Analysis]
   Primary=24.21 cfs  3.418 af

Total Runoff Area = 18.843 ac   Runoff Volume = 3.595 af   Average Runoff Depth = 2.29"
78.73% Pervious = 14.835 ac     21.27% Impervious = 4.008 ac
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Summary for Subcatchment 1Sa: DA-1a

Runoff = 6.98 cfs @ 12.39 hrs,  Volume= 0.812 af,  Depth= 1.71"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
19,250 55 Woods, Good, HSG B
80,094 70 Woods, Good, HSG C

116,446 61 >75% Grass cover, Good, HSG B
31,835 74 >75% Grass cover, Good, HSG C

247,625 65 Weighted Average
247,625 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sa: DA-1a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=247,625 sf

Runoff Volume=0.812 af
Runoff Depth=1.71"
Flow Length=2,005'

Tc=25.4 min
CN=65

6.98 cfs @ 12.39 hrs
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Summary for Subcatchment 1Sb: DA-1b

Runoff = 0.74 cfs @ 12.20 hrs,  Volume= 0.069 af,  Depth= 4.74"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 5,469 98 Paved parking, HSG B (Vehicular)
* 2,169 96 Gravel surface, HSG B (Vehicular)

7,638 97 Weighted Average
2,169 28.40% Pervious Area
5,469 71.60% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sb: DA-1b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=7,638 sf

Runoff Volume=0.069 af
Runoff Depth=4.74"
Flow Length=1,562'

Tc=13.1 min
CN=97

0.74 cfs @ 12.20 hrs
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Summary for Subcatchment 1Sc: DA-1c

Runoff = 4.28 cfs @ 12.40 hrs,  Volume= 0.518 af,  Depth= 1.42"
     Routed to Link 1Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
10,383 55 Woods, Good, HSG B

1,167 70 Woods, Good, HSG C
171,409 61 >75% Grass cover, Good, HSG B

7,258 74 >75% Grass cover, Good, HSG C
190,217 61 Weighted Average
190,217 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sc: DA-1c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=190,217 sf

Runoff Volume=0.518 af
Runoff Depth=1.42"
Flow Length=2,005'

Tc=25.4 min
CN=61

4.28 cfs @ 12.40 hrs
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Summary for Subcatchment 1Sd: DA-1d

Runoff = 1.03 cfs @ 12.20 hrs,  Volume= 0.097 af,  Depth= 4.74"
     Routed to Link 1Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 4,698 98 Paved parking, HSG B (Vehicular)
* 5,966 96 Gravel surface, HSG B (Vehicular)

10,664 97 Weighted Average
5,966 55.95% Pervious Area
4,698 44.05% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sd: DA-1d

Runoff

Hydrograph

Time  (hours)
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10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=10,664 sf

Runoff Volume=0.097 af
Runoff Depth=4.74"
Flow Length=1,562'

Tc=13.1 min
CN=97

1.03 cfs @ 12.20 hrs
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Summary for Subcatchment 2Sa: DA-2a

Runoff = 2.44 cfs @ 12.25 hrs,  Volume= 0.232 af,  Depth= 1.35"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
16,278 55 Woods, Good, HSG B
73,005 61 >75% Grass cover, Good, HSG B

197 80 >75% Grass cover, Good, HSG D
89,480 60 Weighted Average
89,480 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sa: DA-2a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=89,480 sf

Runoff Volume=0.232 af
Runoff Depth=1.35"
Flow Length=1,193'

Tc=14.9 min
CN=60

2.44 cfs @ 12.25 hrs
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Summary for Subcatchment 2Sb: DA-2b

Runoff = 12.27 cfs @ 12.14 hrs,  Volume= 0.964 af,  Depth= 4.85"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 39,492 98 Paved parking, HSG B (Vehicular)
* 61,715 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 2,677 98 Roofs & Sidewalks, HSG D (Non Vehicular)

103,884 98 Weighted Average
103,884 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sb: DA-2b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=103,884 sf

Runoff Volume=0.964 af
Runoff Depth=4.85"
Flow Length=1,344'

Tc=7.0 min
CN=98

12.27 cfs @ 12.14 hrs
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Summary for Subcatchment 2Sc: DA-2c

Runoff = 0.22 cfs @ 12.25 hrs,  Volume= 0.021 af,  Depth= 1.42"
     Routed to Link 2Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
7,627 61 >75% Grass cover, Good, HSG B
7,627 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sc: DA-2c

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

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

NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=7,627 sf

Runoff Volume=0.021 af
Runoff Depth=1.42"
Flow Length=1,193'

Tc=14.9 min
CN=61

0.22 cfs @ 12.25 hrs
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Summary for Subcatchment 2Sd: DA-2d

Runoff = 0.77 cfs @ 12.14 hrs,  Volume= 0.060 af,  Depth= 4.85"
     Routed to Link 2Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 6,291 98 Paved parking, HSG B (Vehicular)
* 199 98 Roofs & Sidewalks, HSG B (Non Vehicular)

6,490 98 Weighted Average
6,490 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sd: DA-2d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=6,490 sf

Runoff Volume=0.060 af
Runoff Depth=4.85"
Flow Length=1,344'

Tc=7.0 min
CN=98

0.77 cfs @ 12.14 hrs
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Summary for Subcatchment 3Sa: DA-3a

Runoff = 3.26 cfs @ 12.21 hrs,  Volume= 0.268 af,  Depth= 1.71"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
21,739 55 Woods, Good, HSG B
31,307 70 Woods, Good, HSG C

1,317 77 Woods, Good, HSG D
18,394 61 >75% Grass cover, Good, HSG B

3,641 74 >75% Grass cover, Good, HSG C
5,426 80 >75% Grass cover, Good, HSG D

81,824 65 Weighted Average
81,824 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total
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Subcatchment 3Sa: DA-3a

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=81,824 sf

Runoff Volume=0.268 af
Runoff Depth=1.71"

Flow Length=479'
Tc=12.0 min

CN=65

3.26 cfs @ 12.21 hrs
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Summary for Subcatchment 3Sb: DA-3b

Runoff = 6.21 cfs @ 12.08 hrs,  Volume= 0.419 af,  Depth= 4.85"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 14,685 98 Paved parking, HSG B (Vehicular)
* 26,070 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 1,571 98 Paved parking, HSG C (Vehicular)
* 425 98 Paved parking, HSG D (Vehicular)
* 2,358 98 Roofs & Sidewalks, HSG D (Non Vehicular)

45,109 98 Weighted Average
45,109 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

2.5 380 Total
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Subcatchment 3Sb: DA-3b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=45,109 sf

Runoff Volume=0.419 af
Runoff Depth=4.85"

Flow Length=380'
Tc=2.5 min

CN=98

6.21 cfs @ 12.08 hrs
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Summary for Subcatchment 3Sc: DA-3c

Runoff = 0.09 cfs @ 12.21 hrs,  Volume= 0.008 af,  Depth= 1.29"
     Routed to Link 3Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
1,286 55 Woods, Good, HSG B
1,844 61 >75% Grass cover, Good, HSG B
3,130 59 Weighted Average
3,130 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total

Subcatchment 3Sc: DA-3c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=3,130 sf

Runoff Volume=0.008 af
Runoff Depth=1.29"

Flow Length=479'
Tc=12.0 min

CN=59

0.09 cfs @ 12.21 hrs
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Summary for Subcatchment 3Sd: DA-3d

Runoff = 0.07 cfs @ 12.08 hrs,  Volume= 0.005 af,  Depth= 4.85"
     Routed to Link 3Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 501 98 Paved parking, HSG B (Vehicular)

501 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 4.19 25.13 Channel Flow, 
Area= 6.0 sf  Perim= 16.0'  r= 0.38'  n= 0.035

2.5 380 Total

Subcatchment 3Sd: DA-3d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=501 sf

Runoff Volume=0.005 af
Runoff Depth=4.85"

Flow Length=380'
Tc=2.5 min

CN=98

0.07 cfs @ 12.08 hrs
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Summary for Subcatchment 4Sa: DA-4a

Runoff = 0.43 cfs @ 12.27 hrs,  Volume= 0.043 af,  Depth= 1.29"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
6,085 55 Woods, Good, HSG B

11,477 61 >75% Grass cover, Good, HSG B
17,562 59 Weighted Average
17,562 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sa: DA-4a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=17,562 sf

Runoff Volume=0.043 af
Runoff Depth=1.29"
Flow Length=1,952'

Tc=16.6 min
CN=59

0.43 cfs @ 12.27 hrs
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Summary for Subcatchment 4Sb: DA-4b

Runoff = 0.96 cfs @ 12.14 hrs,  Volume= 0.077 af,  Depth= 4.85"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 3,147 98 Paved parking, HSG B (Vehicular)
* 5,139 98 Roofs & Sidewalks, HSG B (Non Vehicular)

8,286 98 Weighted Average
8,286 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sb: DA-4b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=8,286 sf

Runoff Volume=0.077 af
Runoff Depth=4.85"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.96 cfs @ 12.14 hrs
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Summary for Subcatchment 4Sc: DA-4c

Runoff = 0.02 cfs @ 12.27 hrs,  Volume= 0.002 af,  Depth= 1.42"
     Routed to Link 4Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
604 61 >75% Grass cover, Good, HSG B
604 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sc: DA-4c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=604 sf

Runoff Volume=0.002 af
Runoff Depth=1.42"
Flow Length=1,952'

Tc=16.6 min
CN=61

0.02 cfs @ 12.27 hrs



TLS: Campus Drive West 
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 190HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 4Sd: DA-4d

Runoff = 0.02 cfs @ 12.14 hrs,  Volume= 0.001 af,  Depth= 4.85"
     Routed to Link 4Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 140 98 Paved parking, HSG B (Vehicular)

140 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sd: DA-4d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=140 sf

Runoff Volume=0.001 af
Runoff Depth=4.85"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.02 cfs @ 12.14 hrs
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Summary for Reach 5R: Reach to On Stream Pond

Stream Tributary 'B' to Shipetaukin Creek

Inflow Area = 18.232 ac, 20.92% Impervious,  Inflow Depth = 2.17"    for  10-Year Current TLS, Mercer event
Inflow = 26.72 cfs @ 12.15 hrs,  Volume= 3.295 af
Outflow = 23.53 cfs @ 12.37 hrs,  Volume= 3.295 af,  Atten= 12%,  Lag= 13.4 min
     Routed to Link 5L : Allowable: Ten-yr; COM HYD @ On Stream Pond [Point of Analysis]

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.24 fps,  Min. Travel Time= 7.0 min
Avg. Velocity = 0.44 fps,  Avg. Travel Time= 20.1 min

Peak Storage= 9,983 cf @ 12.25 hrs
Average Depth at Peak Storage= 1.03' , Surface Width= 28.69'
Bank-Full Depth= 6.00'  Flow Area= 408.0 sf,  Capacity= 1,446.01 cfs

8.00'  x  6.00'  deep channel,  n= 0.045
Side Slope Z-value= 12.0  8.0 '/'   Top Width= 128.00'
Length= 526.0'   Slope= 0.0025 '/'
Inlet Invert= 91.30',  Outlet Invert= 90.00'

‡

Reach 5R: Reach to On Stream Pond

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=18.232 ac
Avg. Flow Depth=1.03'

Max Vel=1.24 fps
n=0.045
L=526.0'

S=0.0025 '/'
Capacity=1,446.01 cfs

26.72 cfs @ 12.15 hrs

23.53 cfs @ 12.37 hrs
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Summary for Link 1L: DA-1 COM HYD

Inflow Area = 10.472 ac, 2.23% Impervious,  Inflow Depth = 1.54"    for  10-Year Current TLS, Mercer event
Inflow = 11.01 cfs @ 12.37 hrs,  Volume= 1.342 af
Primary = 11.01 cfs @ 12.37 hrs,  Volume= 1.342 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1L: DA-1 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=10.472 ac

11.01 cfs @ 12.37 hrs11.01 cfs @ 12.37 hrs
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Summary for Link 1Lr: Reduction

Inflow Area = 4.612 ac, 2.34% Impervious,  Inflow Depth = 1.60"    for  10-Year Current TLS, Mercer event
Inflow = 4.83 cfs @ 12.37 hrs,  Volume= 0.615 af
Primary = 3.62 cfs @ 12.37 hrs,  Volume= 0.461 af,  Atten= 25%,  Lag= 0.0 min
     Routed to Link 1L : DA-1 COM HYD
Secondary = 1.21 cfs @ 12.37 hrs,  Volume= 0.154 af

Primary outflow = Inflow x 0.75, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1Lr: Reduction

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=4.612 ac
x 0.75

4.83 cfs @ 12.37 hrs

3.62 cfs @ 12.37 hrs

1.21 cfs @ 12.37 hrs
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Summary for Link 2L: DA-2 COM HYD

Inflow Area = 4.763 ac, 53.20% Impervious,  Inflow Depth = 3.17"    for  10-Year Current TLS, Mercer event
Inflow = 14.61 cfs @ 12.14 hrs,  Volume= 1.257 af
Primary = 14.61 cfs @ 12.14 hrs,  Volume= 1.257 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2L: DA-2 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.763 ac

14.61 cfs @ 12.14 hrs14.61 cfs @ 12.14 hrs
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Summary for Link 2Lr: Reduction

Inflow Area = 0.324 ac, 45.97% Impervious,  Inflow Depth = 3.00"    for  10-Year Current TLS, Mercer event
Inflow = 0.92 cfs @ 12.15 hrs,  Volume= 0.081 af
Primary = 0.69 cfs @ 12.15 hrs,  Volume= 0.061 af,  Atten= 25%,  Lag= 0.0 min
     Routed to Link 2L : DA-2 COM HYD
Secondary = 0.23 cfs @ 12.15 hrs,  Volume= 0.020 af

Primary outflow = Inflow x 0.75, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2Lr: Reduction

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=0.324 ac
x 0.75

0.92 cfs @ 12.15 hrs

0.69 cfs @ 12.15 hrs

0.23 cfs @ 12.15 hrs
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Summary for Link 3L: DA-3 COM HYD

Inflow Area = 2.997 ac, 34.93% Impervious,  Inflow Depth = 2.79"    for  10-Year Current TLS, Mercer event
Inflow = 8.17 cfs @ 12.09 hrs,  Volume= 0.696 af
Primary = 8.17 cfs @ 12.09 hrs,  Volume= 0.696 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: DA-3 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.997 ac

8.17 cfs @ 12.09 hrs8.17 cfs @ 12.09 hrs
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Summary for Link 3Lr: Reduction

Inflow Area = 0.083 ac, 13.80% Impervious,  Inflow Depth = 1.78"    for  10-Year Current TLS, Mercer event
Inflow = 0.12 cfs @ 12.11 hrs,  Volume= 0.012 af
Primary = 0.09 cfs @ 12.11 hrs,  Volume= 0.009 af,  Atten= 25%,  Lag= 0.0 min
     Routed to Link 3L : DA-3 COM HYD
Secondary = 0.03 cfs @ 12.11 hrs,  Volume= 0.003 af

Primary outflow = Inflow x 0.75, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3Lr: Reduction

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=0.083 ac
x 0.75

0.12 cfs @ 12.11 hrs

0.09 cfs @ 12.11 hrs

0.03 cfs @ 12.11 hrs
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Summary for Link 4L: DA-4 COM HYD

Inflow Area = 0.610 ac, 31.69% Impervious,  Inflow Depth = 2.40"    for  10-Year Current TLS, Mercer event
Inflow = 1.26 cfs @ 12.16 hrs,  Volume= 0.122 af
Primary = 1.26 cfs @ 12.16 hrs,  Volume= 0.122 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 5L : Allowable: Ten-yr; COM HYD @ On Stream Pond [Point of Analysis]

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 4L: DA-4 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.610 ac

1.26 cfs @ 12.16 hrs1.26 cfs @ 12.16 hrs
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Summary for Link 4Lr: Reduction

Inflow Area = 0.017 ac, 18.82% Impervious,  Inflow Depth = 2.07"    for  10-Year Current TLS, Mercer event
Inflow = 0.03 cfs @ 12.19 hrs,  Volume= 0.003 af
Primary = 0.02 cfs @ 12.19 hrs,  Volume= 0.002 af,  Atten= 25%,  Lag= 0.0 min
     Routed to Link 4L : DA-4 COM HYD
Secondary = 0.01 cfs @ 12.19 hrs,  Volume= 0.001 af

Primary outflow = Inflow x 0.75, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 4Lr: Reduction

Inflow
Primary
Secondary

Hydrograph
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Inflow Area=0.017 ac
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0.03 cfs @ 12.19 hrs

0.02 cfs @ 12.19 hrs

0.01 cfs @ 12.19 hrs
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Summary for Link 5L: Allowable: Ten-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow Area = 18.843 ac, 21.27% Impervious,  Inflow Depth = 2.18"    for  10-Year Current TLS, Mercer event
Inflow = 24.21 cfs @ 12.37 hrs,  Volume= 3.418 af
Primary = 24.21 cfs @ 12.37 hrs,  Volume= 3.418 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 5L: Allowable: Ten-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow
Primary

Hydrograph
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Inflow Area=18.843 ac

24.21 cfs @ 12.37 hrs24.21 cfs @ 12.37 hrs



TLS: Campus Drive West 
Table of Contents22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

TABLE OF CONTENTS

Project Reports
 202   Routing Diagram

100-Year Current TLS, Mercer Event
 203   Node Listing
 205   Subcat 1Sa: DA-1a
 207   Subcat 1Sb: DA-1b
 209   Subcat 1Sc: DA-1c
 211   Subcat 1Sd: DA-1d
 213   Subcat 2Sa: DA-2a
 215   Subcat 2Sb: DA-2b
 217   Subcat 2Sc: DA-2c
 219   Subcat 2Sd: DA-2d
 221   Subcat 3Sa: DA-3a
 223   Subcat 3Sb: DA-3b
 225   Subcat 3Sc: DA-3c
 226   Subcat 3Sd: DA-3d
 227   Subcat 4Sa: DA-4a
 229   Subcat 4Sb: DA-4b
 231   Subcat 4Sc: DA-4c
 233   Subcat 4Sd: DA-4d
 235   Reach 5R: Reach to On Stream Pond
 236   Link 1L: DA-1 COM HYD
 237   Link 1Lr: Reduction
 238   Link 2L: DA-2 COM HYD
 239   Link 2Lr: Reduction
 240   Link 3L: DA-3 COM HYD
 241   Link 3Lr: Reduction
 242   Link 4L: DA-4 COM HYD
 243   Link 4Lr: Reduction
 244   Link 5L: Allowable: 100-yr; COM HYD @ On Stream Pond [Point of Analysis]



1Sa

DA-1a

1Sb

DA-1b

1Sc

DA-1c

1Sd

DA-1d

2Sa

DA-2a

2Sb

DA-2b

2Sc

DA-2c

2Sd

DA-2d

3Sa

DA-3a

3Sb

DA-3b

3Sc

DA-3c

3Sd

DA-3d

4Sa

DA-4a

4Sb

DA-4b

4Sc

DA-4c

4Sd

DA-4d

5R

Reach to On Stream
 Pond

1L

DA-1 COM HYD

1Lr

Reduction

2L

DA-2 COM HYD

2Lr

Reduction

3L

DA-3 COM HYD

3Lr

Reduction

4L

DA-4 COM HYD

4Lr

Reduction

5L

Allowable: 100-yr; COM
 HYD @ On Stream

 Pond [Point of Analysis]

Routing Diagram for 22-019 Allowable R0 (10-24-23)
Prepared by The Reynolds Group, Inc

HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



TLS: Campus Drive West 
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 203HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=247,625 sf   0.00% Impervious   Runoff Depth=4.34"Subcatchment 1Sa: DA-1a
   Flow Length=2,005'   Tc=25.4 min   CN=65   Runoff=18.53 cfs  2.058 af

Runoff Area=7,638 sf   71.60% Impervious   Runoff Depth=8.19"Subcatchment 1Sb: DA-1b
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=1.25 cfs  0.120 af

Runoff Area=190,217 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 1Sc: DA-1c
   Flow Length=2,005'   Tc=25.4 min   CN=61   Runoff=12.59 cfs  1.408 af

Runoff Area=10,664 sf   44.05% Impervious   Runoff Depth=8.19"Subcatchment 1Sd: DA-1d
   Flow Length=1,562'   Tc=13.1 min   CN=97   Runoff=1.75 cfs  0.167 af

Runoff Area=89,480 sf   0.00% Impervious   Runoff Depth=3.75"Subcatchment 2Sa: DA-2a
   Flow Length=1,193'   Tc=14.9 min   CN=60   Runoff=7.31 cfs  0.642 af

Runoff Area=103,884 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 2Sb: DA-2b
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=20.67 cfs  1.651 af

Runoff Area=7,627 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 2Sc: DA-2c
   Flow Length=1,193'   Tc=14.9 min   CN=61   Runoff=0.64 cfs  0.056 af

Runoff Area=6,490 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 2Sd: DA-2d
   Flow Length=1,344'   Tc=7.0 min   CN=98   Runoff=1.29 cfs  0.103 af

Runoff Area=81,824 sf   0.00% Impervious   Runoff Depth=4.34"Subcatchment 3Sa: DA-3a
   Flow Length=479'   Tc=12.0 min   CN=65   Runoff=8.54 cfs  0.680 af

Runoff Area=45,109 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 3Sb: DA-3b
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=10.46 cfs  0.717 af

Runoff Area=3,130 sf   0.00% Impervious   Runoff Depth=3.63"Subcatchment 3Sc: DA-3c
   Flow Length=479'   Tc=12.0 min   CN=59   Runoff=0.27 cfs  0.022 af

Runoff Area=501 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 3Sd: DA-3d
   Flow Length=380'   Tc=2.5 min   CN=98   Runoff=0.12 cfs  0.008 af

Runoff Area=17,562 sf   0.00% Impervious   Runoff Depth=3.63"Subcatchment 4Sa: DA-4a
   Flow Length=1,952'   Tc=16.6 min   CN=59   Runoff=1.33 cfs  0.122 af

Runoff Area=8,286 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 4Sb: DA-4b
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=1.62 cfs  0.132 af

Runoff Area=604 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 4Sc: DA-4c
   Flow Length=1,952'   Tc=16.6 min   CN=61   Runoff=0.05 cfs  0.004 af

Runoff Area=140 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 4Sd: DA-4d
   Flow Length=1,876'   Tc=7.7 min   CN=98   Runoff=0.03 cfs  0.002 af

Avg. Flow Depth=1.53'   Max Vel=1.55 fps   Inflow=59.16 cfs  7.279 afReach 5R: Reach to On Stream Pond
n=0.045   L=526.0'   S=0.0025 '/'   Capacity=1,446.01 cfs   Outflow=55.39 cfs  7.279 af
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   Inflow=30.11 cfs  3.437 afLink 1L: DA-1 COM HYD
   Primary=30.11 cfs  3.437 af

  x 0.80   Inflow=13.59 cfs  1.575 afLink 1Lr: Reduction
   Primary=10.87 cfs  1.260 af   Secondary=2.72 cfs  0.315 af

   Inflow=27.68 cfs  2.421 afLink 2L: DA-2 COM HYD
   Primary=27.68 cfs  2.421 af

  x 0.80   Inflow=1.79 cfs  0.160 afLink 2Lr: Reduction
   Primary=1.43 cfs  0.128 af   Secondary=0.36 cfs  0.032 af

   Inflow=16.21 cfs  1.421 afLink 3L: DA-3 COM HYD
   Primary=16.21 cfs  1.421 af

  x 0.80   Inflow=0.31 cfs  0.030 afLink 3Lr: Reduction
   Primary=0.25 cfs  0.024 af   Secondary=0.06 cfs  0.006 af

   Inflow=2.67 cfs  0.259 afLink 4L: DA-4 COM HYD
   Primary=2.67 cfs  0.259 af

  x 0.80   Inflow=0.07 cfs  0.007 afLink 4Lr: Reduction
   Primary=0.05 cfs  0.005 af   Secondary=0.01 cfs  0.001 af

   Inflow=57.06 cfs  7.539 afLink 5L: Allowable: 100-yr; COM HYD @ On Stream Pond [Point of Analysis]
   Primary=57.06 cfs  7.539 af

Total Runoff Area = 18.843 ac   Runoff Volume = 7.893 af   Average Runoff Depth = 5.03"
78.73% Pervious = 14.835 ac     21.27% Impervious = 4.008 ac
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Summary for Subcatchment 1Sa: DA-1a

Runoff = 18.53 cfs @ 12.37 hrs,  Volume= 2.058 af,  Depth= 4.34"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
19,250 55 Woods, Good, HSG B
80,094 70 Woods, Good, HSG C

116,446 61 >75% Grass cover, Good, HSG B
31,835 74 >75% Grass cover, Good, HSG C

247,625 65 Weighted Average
247,625 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total



TLS: Campus Drive West 
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 206HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Subcatchment 1Sa: DA-1a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=247,625 sf
Runoff Volume=2.058 af

Runoff Depth=4.34"
Flow Length=2,005'

Tc=25.4 min
CN=65

18.53 cfs @ 12.37 hrs
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Summary for Subcatchment 1Sb: DA-1b

Runoff = 1.25 cfs @ 12.20 hrs,  Volume= 0.120 af,  Depth= 8.19"
     Routed to Link 1L : DA-1 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 5,469 98 Paved parking, HSG B (Vehicular)
* 2,169 96 Gravel surface, HSG B (Vehicular)

7,638 97 Weighted Average
2,169 28.40% Pervious Area
5,469 71.60% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total



TLS: Campus Drive West 
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 208HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Subcatchment 1Sb: DA-1b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=7,638 sf

Runoff Volume=0.120 af
Runoff Depth=8.19"
Flow Length=1,562'

Tc=13.1 min
CN=97

1.25 cfs @ 12.20 hrs
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Summary for Subcatchment 1Sc: DA-1c

Runoff = 12.59 cfs @ 12.37 hrs,  Volume= 1.408 af,  Depth= 3.87"
     Routed to Link 1Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
10,383 55 Woods, Good, HSG B

1,167 70 Woods, Good, HSG C
171,409 61 >75% Grass cover, Good, HSG B

7,258 74 >75% Grass cover, Good, HSG C
190,217 61 Weighted Average
190,217 100.00% Pervious Area

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

9.2 56 0.0180 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"

8.2 906 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.5 377 0.0030 1.81 65.11 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

25.4 2,005 Total
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Subcatchment 1Sc: DA-1c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=190,217 sf
Runoff Volume=1.408 af

Runoff Depth=3.87"
Flow Length=2,005'

Tc=25.4 min
CN=61

12.59 cfs @ 12.37 hrs
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Summary for Subcatchment 1Sd: DA-1d

Runoff = 1.75 cfs @ 12.20 hrs,  Volume= 0.167 af,  Depth= 8.19"
     Routed to Link 1Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 4,698 98 Paved parking, HSG B (Vehicular)
* 5,966 96 Gravel surface, HSG B (Vehicular)

10,664 97 Weighted Average
5,966 55.95% Pervious Area
4,698 44.05% Impervious Area

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

1.4 100 0.0140 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

6.9 733 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 243 0.0320 3.65 21.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

3.2 445 0.0050 2.34 84.06 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

13.1 1,562 Total
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Subcatchment 1Sd: DA-1d

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=10,664 sf
Runoff Volume=0.167 af

Runoff Depth=8.19"
Flow Length=1,562'

Tc=13.1 min
CN=97

1.75 cfs @ 12.20 hrs
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Summary for Subcatchment 2Sa: DA-2a

Runoff = 7.31 cfs @ 12.24 hrs,  Volume= 0.642 af,  Depth= 3.75"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
16,278 55 Woods, Good, HSG B
73,005 61 >75% Grass cover, Good, HSG B

197 80 >75% Grass cover, Good, HSG D
89,480 60 Weighted Average
89,480 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sa: DA-2a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=89,480 sf
Runoff Volume=0.642 af

Runoff Depth=3.75"
Flow Length=1,193'

Tc=14.9 min
CN=60

7.31 cfs @ 12.24 hrs
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Summary for Subcatchment 2Sb: DA-2b

Runoff = 20.67 cfs @ 12.14 hrs,  Volume= 1.651 af,  Depth= 8.31"
     Routed to Link 2L : DA-2 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 39,492 98 Paved parking, HSG B (Vehicular)
* 61,715 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 2,677 98 Roofs & Sidewalks, HSG D (Non Vehicular)

103,884 98 Weighted Average
103,884 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sb: DA-2b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=103,884 sf
Runoff Volume=1.651 af

Runoff Depth=8.31"
Flow Length=1,344'

Tc=7.0 min
CN=98

20.67 cfs @ 12.14 hrs
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Summary for Subcatchment 2Sc: DA-2c

Runoff = 0.64 cfs @ 12.24 hrs,  Volume= 0.056 af,  Depth= 3.87"
     Routed to Link 2Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
7,627 61 >75% Grass cover, Good, HSG B
7,627 100.00% Pervious Area

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

9.2 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,193 Total
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Subcatchment 2Sc: DA-2c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=7,627 sf

Runoff Volume=0.056 af
Runoff Depth=3.87"
Flow Length=1,193'

Tc=14.9 min
CN=61

0.64 cfs @ 12.24 hrs



TLS: Campus Drive West 
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 219HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 2Sd: DA-2d

Runoff = 1.29 cfs @ 12.14 hrs,  Volume= 0.103 af,  Depth= 8.31"
     Routed to Link 2Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 6,291 98 Paved parking, HSG B (Vehicular)
* 199 98 Roofs & Sidewalks, HSG B (Non Vehicular)

6,490 98 Weighted Average
6,490 100.00% Impervious Area

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

0.6 32 0.0100 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.4 341 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

7.0 1,344 Total
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Subcatchment 2Sd: DA-2d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=6,490 sf

Runoff Volume=0.103 af
Runoff Depth=8.31"
Flow Length=1,344'

Tc=7.0 min
CN=98

1.29 cfs @ 12.14 hrs
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Summary for Subcatchment 3Sa: DA-3a

Runoff = 8.54 cfs @ 12.20 hrs,  Volume= 0.680 af,  Depth= 4.34"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
21,739 55 Woods, Good, HSG B
31,307 70 Woods, Good, HSG C

1,317 77 Woods, Good, HSG D
18,394 61 >75% Grass cover, Good, HSG B

3,641 74 >75% Grass cover, Good, HSG C
5,426 80 >75% Grass cover, Good, HSG D

81,824 65 Weighted Average
81,824 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total
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Subcatchment 3Sa: DA-3a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=81,824 sf
Runoff Volume=0.680 af

Runoff Depth=4.34"
Flow Length=479'

Tc=12.0 min
CN=65

8.54 cfs @ 12.20 hrs
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Summary for Subcatchment 3Sb: DA-3b

Runoff = 10.46 cfs @ 12.08 hrs,  Volume= 0.717 af,  Depth= 8.31"
     Routed to Link 3L : DA-3 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 14,685 98 Paved parking, HSG B (Vehicular)
* 26,070 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 1,571 98 Paved parking, HSG C (Vehicular)
* 425 98 Paved parking, HSG D (Vehicular)
* 2,358 98 Roofs & Sidewalks, HSG D (Non Vehicular)

45,109 98 Weighted Average
45,109 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

2.5 380 Total
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Subcatchment 3Sb: DA-3b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=45,109 sf
Runoff Volume=0.717 af

Runoff Depth=8.31"
Flow Length=380'

Tc=2.5 min
CN=98

10.46 cfs @ 12.08 hrs
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Summary for Subcatchment 3Sc: DA-3c

Runoff = 0.27 cfs @ 12.20 hrs,  Volume= 0.022 af,  Depth= 3.63"
     Routed to Link 3Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
1,286 55 Woods, Good, HSG B
1,844 61 >75% Grass cover, Good, HSG B
3,130 59 Weighted Average
3,130 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.8 179 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

12.0 479 Total

Subcatchment 3Sc: DA-3c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=3,130 sf

Runoff Volume=0.022 af
Runoff Depth=3.63"

Flow Length=479'
Tc=12.0 min

CN=59

0.27 cfs @ 12.20 hrs
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Summary for Subcatchment 3Sd: DA-3d

Runoff = 0.12 cfs @ 12.08 hrs,  Volume= 0.008 af,  Depth= 8.31"
     Routed to Link 3Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 501 98 Paved parking, HSG B (Vehicular)

501 100.00% Impervious Area

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

1.3 100 0.0170 1.32 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

0.2 39 0.0410 3.04 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 46 0.0070 4.40 5.40 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 4.19 25.13 Channel Flow, 
Area= 6.0 sf  Perim= 16.0'  r= 0.38'  n= 0.035

2.5 380 Total

Subcatchment 3Sd: DA-3d

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.13
0.125

0.12
0.115

0.11
0.105

0.1
0.095

0.09
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

NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=501 sf
Runoff Volume=0.008 af

Runoff Depth=8.31"
Flow Length=380'

Tc=2.5 min
CN=98

0.12 cfs @ 12.08 hrs
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Summary for Subcatchment 4Sa: DA-4a

Runoff = 1.33 cfs @ 12.26 hrs,  Volume= 0.122 af,  Depth= 3.63"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
6,085 55 Woods, Good, HSG B

11,477 61 >75% Grass cover, Good, HSG B
17,562 59 Weighted Average
17,562 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sa: DA-4a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=17,562 sf
Runoff Volume=0.122 af

Runoff Depth=3.63"
Flow Length=1,952'

Tc=16.6 min
CN=59

1.33 cfs @ 12.26 hrs
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Summary for Subcatchment 4Sb: DA-4b

Runoff = 1.62 cfs @ 12.14 hrs,  Volume= 0.132 af,  Depth= 8.31"
     Routed to Link 4L : DA-4 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 3,147 98 Paved parking, HSG B (Vehicular)
* 5,139 98 Roofs & Sidewalks, HSG B (Non Vehicular)

8,286 98 Weighted Average
8,286 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total
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Subcatchment 4Sb: DA-4b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=8,286 sf

Runoff Volume=0.132 af
Runoff Depth=8.31"
Flow Length=1,876'

Tc=7.7 min
CN=98

1.62 cfs @ 12.14 hrs
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Summary for Subcatchment 4Sc: DA-4c

Runoff = 0.05 cfs @ 12.26 hrs,  Volume= 0.004 af,  Depth= 3.87"
     Routed to Link 4Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
604 61 >75% Grass cover, Good, HSG B
604 100.00% Pervious Area

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

9.2 42 0.0100 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.34"
Using McCuen-Spiess flow length

1.0 123 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

16.6 1,952 Total
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Subcatchment 4Sc: DA-4c

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=604 sf
Runoff Volume=0.004 af

Runoff Depth=3.87"
Flow Length=1,952'

Tc=16.6 min
CN=61

0.05 cfs @ 12.26 hrs
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Summary for Subcatchment 4Sd: DA-4d

Runoff = 0.03 cfs @ 12.14 hrs,  Volume= 0.002 af,  Depth= 8.31"
     Routed to Link 4Lr : Reduction

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 140 98 Paved parking, HSG B (Vehicular)

140 100.00% Impervious Area

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

1.3 89 0.0130 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.34"

2.4 276 0.0090 1.93 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

7.7 1,876 Total



TLS: Campus Drive West 
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"22-019 Allowable R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 234HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Subcatchment 4Sd: DA-4d

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=140 sf
Runoff Volume=0.002 af

Runoff Depth=8.31"
Flow Length=1,876'

Tc=7.7 min
CN=98

0.03 cfs @ 12.14 hrs
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Summary for Reach 5R: Reach to On Stream Pond

Stream Tributary 'B' to Shipetaukin Creek

Inflow Area = 18.232 ac, 20.92% Impervious,  Inflow Depth = 4.79"    for  100-Year Current TLS, Mercer event
Inflow = 59.16 cfs @ 12.17 hrs,  Volume= 7.279 af
Outflow = 55.39 cfs @ 12.36 hrs,  Volume= 7.279 af,  Atten= 6%,  Lag= 11.7 min
     Routed to Link 5L : Allowable: 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.55 fps,  Min. Travel Time= 5.6 min
Avg. Velocity = 0.53 fps,  Avg. Travel Time= 16.6 min

Peak Storage= 18,784 cf @ 12.27 hrs
Average Depth at Peak Storage= 1.53' , Surface Width= 38.63'
Bank-Full Depth= 6.00'  Flow Area= 408.0 sf,  Capacity= 1,446.01 cfs

8.00'  x  6.00'  deep channel,  n= 0.045
Side Slope Z-value= 12.0  8.0 '/'   Top Width= 128.00'
Length= 526.0'   Slope= 0.0025 '/'
Inlet Invert= 91.30',  Outlet Invert= 90.00'

‡

Reach 5R: Reach to On Stream Pond

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=18.232 ac
Avg. Flow Depth=1.53'

Max Vel=1.55 fps
n=0.045
L=526.0'

S=0.0025 '/'
Capacity=1,446.01 cfs

59.16 cfs @ 12.17 hrs

55.39 cfs @ 12.36 hrs
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Summary for Link 1L: DA-1 COM HYD

Inflow Area = 10.472 ac, 2.23% Impervious,  Inflow Depth = 3.94"    for  100-Year Current TLS, Mercer event
Inflow = 30.11 cfs @ 12.36 hrs,  Volume= 3.437 af
Primary = 30.11 cfs @ 12.36 hrs,  Volume= 3.437 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1L: DA-1 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=10.472 ac

30.11 cfs @ 12.36 hrs30.11 cfs @ 12.36 hrs
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Summary for Link 1Lr: Reduction

Inflow Area = 4.612 ac, 2.34% Impervious,  Inflow Depth = 4.10"    for  100-Year Current TLS, Mercer event
Inflow = 13.59 cfs @ 12.36 hrs,  Volume= 1.575 af
Primary = 10.87 cfs @ 12.36 hrs,  Volume= 1.260 af,  Atten= 20%,  Lag= 0.0 min
     Routed to Link 1L : DA-1 COM HYD
Secondary = 2.72 cfs @ 12.36 hrs,  Volume= 0.315 af

Primary outflow = Inflow x 0.80, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1Lr: Reduction

Inflow
Primary
Secondary

Hydrograph
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Inflow Area=4.612 ac
x 0.80

13.59 cfs @ 12.36 hrs

10.87 cfs @ 12.36 hrs

2.72 cfs @ 12.36 hrs
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Summary for Link 2L: DA-2 COM HYD

Inflow Area = 4.763 ac, 53.20% Impervious,  Inflow Depth = 6.10"    for  100-Year Current TLS, Mercer event
Inflow = 27.68 cfs @ 12.15 hrs,  Volume= 2.421 af
Primary = 27.68 cfs @ 12.15 hrs,  Volume= 2.421 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2L: DA-2 COM HYD

Inflow
Primary

Hydrograph
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Inflow Area=4.763 ac

27.68 cfs @ 12.15 hrs27.68 cfs @ 12.15 hrs
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Summary for Link 2Lr: Reduction

Inflow Area = 0.324 ac, 45.97% Impervious,  Inflow Depth = 5.91"    for  100-Year Current TLS, Mercer event
Inflow = 1.79 cfs @ 12.15 hrs,  Volume= 0.160 af
Primary = 1.43 cfs @ 12.15 hrs,  Volume= 0.128 af,  Atten= 20%,  Lag= 0.0 min
     Routed to Link 2L : DA-2 COM HYD
Secondary = 0.36 cfs @ 12.15 hrs,  Volume= 0.032 af

Primary outflow = Inflow x 0.80, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2Lr: Reduction

Inflow
Primary
Secondary

Hydrograph
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Inflow Area=0.324 ac
x 0.80

1.79 cfs @ 12.15 hrs

1.43 cfs @ 12.15 hrs

0.36 cfs @ 12.15 hrs
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Summary for Link 3L: DA-3 COM HYD

Inflow Area = 2.997 ac, 34.93% Impervious,  Inflow Depth = 5.69"    for  100-Year Current TLS, Mercer event
Inflow = 16.21 cfs @ 12.10 hrs,  Volume= 1.421 af
Primary = 16.21 cfs @ 12.10 hrs,  Volume= 1.421 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 5R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: DA-3 COM HYD

Inflow
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Summary for Link 3Lr: Reduction

Inflow Area = 0.083 ac, 13.80% Impervious,  Inflow Depth = 4.28"    for  100-Year Current TLS, Mercer event
Inflow = 0.31 cfs @ 12.19 hrs,  Volume= 0.030 af
Primary = 0.25 cfs @ 12.19 hrs,  Volume= 0.024 af,  Atten= 20%,  Lag= 0.0 min
     Routed to Link 3L : DA-3 COM HYD
Secondary = 0.06 cfs @ 12.19 hrs,  Volume= 0.006 af

Primary outflow = Inflow x 0.80, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3Lr: Reduction

Inflow
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Summary for Link 4L: DA-4 COM HYD

Inflow Area = 0.610 ac, 31.69% Impervious,  Inflow Depth = 5.09"    for  100-Year Current TLS, Mercer event
Inflow = 2.67 cfs @ 12.17 hrs,  Volume= 0.259 af
Primary = 2.67 cfs @ 12.17 hrs,  Volume= 0.259 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 5L : Allowable: 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 4L: DA-4 COM HYD

Inflow
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Hydrograph
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Summary for Link 4Lr: Reduction

Inflow Area = 0.017 ac, 18.82% Impervious,  Inflow Depth = 4.70"    for  100-Year Current TLS, Mercer event
Inflow = 0.07 cfs @ 12.20 hrs,  Volume= 0.007 af
Primary = 0.05 cfs @ 12.20 hrs,  Volume= 0.005 af,  Atten= 20%,  Lag= 0.0 min
     Routed to Link 4L : DA-4 COM HYD
Secondary = 0.01 cfs @ 12.20 hrs,  Volume= 0.001 af

Primary outflow = Inflow x 0.80, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 4Lr: Reduction
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Summary for Link 5L: Allowable: 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow Area = 18.843 ac, 21.27% Impervious,  Inflow Depth = 4.80"    for  100-Year Current TLS, Mercer event
Inflow = 57.06 cfs @ 12.36 hrs,  Volume= 7.539 af
Primary = 57.06 cfs @ 12.36 hrs,  Volume= 7.539 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 5L: Allowable: 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=261,211 sf   1.76% Impervious   Runoff Depth=0.71"Subcatchment 10S: DA10
   Flow Length=1,909'   Tc=24.4 min   CN=66   Runoff=2.77 cfs  0.357 af

Runoff Area=6,399 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 11Sa: DA-11a
   Flow Length=71'   Slope=0.0130 '/'   Tc=9.5 min   CN=61   Runoff=0.06 cfs  0.006 af

Runoff Area=20,908 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 11Sb: DA-11b
   Flow Length=52'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=1.87 cfs  0.124 af

Runoff Area=65,962 sf   0.00% Impervious   Runoff Depth=0.43"Subcatchment 12Sa: DA-12a
   Flow Length=913'   Tc=13.8 min   CN=59   Runoff=0.40 cfs  0.054 af

Runoff Area=19,134 sf   75.87% Impervious   Runoff Depth=2.21"Subcatchment 12Sb: DA-12b
   Flow Length=797'   Tc=4.3 min   CN=89   Runoff=1.33 cfs  0.081 af

Runoff Area=46,483 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 13Sa: DA-13a
   Flow Length=1,145'   Tc=10.2 min   CN=61   Runoff=0.43 cfs  0.045 af

Runoff Area=20,026 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 13Sb: DA-13b
   Flow Length=1,113'   Tc=5.6 min   CN=98   Runoff=1.65 cfs  0.119 af

Runoff Area=17,616 sf   0.00% Impervious   Runoff Depth=0.54"Subcatchment 14Sa: DA-14a
   Flow Length=164'   Tc=9.9 min   CN=62   Runoff=0.19 cfs  0.018 af

Runoff Area=37,529 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 14Sb: DA-14b
   Flow Length=60'   Slope=0.0150 '/'   Tc=0.9 min   CN=98   Runoff=3.35 cfs  0.223 af

Runoff Area=3,981 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 15S: DA-15a
   Flow Length=583'   Tc=10.6 min   CN=61   Runoff=0.04 cfs  0.004 af

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 15Sb: DA-15b
   Flow Length=618'   Tc=4.9 min   CN=98   Runoff=1.21 cfs  0.085 af

Runoff Area=91,062 sf   0.00% Impervious   Runoff Depth=0.46"Subcatchment 16Sa: DA-16a
   Flow Length=1,192'   Tc=14.9 min   CN=60   Runoff=0.62 cfs  0.081 af

Runoff Area=79,517 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 16Sb: DA-16b
   Flow Length=1,343'   Tc=6.9 min   CN=98   Runoff=6.28 cfs  0.473 af

Runoff Area=84,864 sf   0.00% Impervious   Runoff Depth=0.67"Subcatchment 17Sa: DA-17a
   Flow Length=480'   Tc=11.8 min   CN=65   Runoff=1.16 cfs  0.109 af

Runoff Area=44,668 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 17Sb: DA-17b
   Flow Length=380'   Tc=2.3 min   CN=98   Runoff=3.98 cfs  0.266 af

Runoff Area=659 sf   0.00% Impervious   Runoff Depth=0.50"Subcatchment 18Sa: DA-18a
   Flow Length=1,668'   Tc=9.9 min   CN=61   Runoff=0.01 cfs  0.001 af

Runoff Area=6,448 sf   100.00% Impervious   Runoff Depth=3.11"Subcatchment 18Sb: DA-18b
   Flow Length=1,715'   Tc=6.1 min   CN=98   Runoff=0.52 cfs  0.038 af
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Avg. Flow Depth=0.61'   Max Vel=0.86 fps   Inflow=14.67 cfs  1.903 afReach 19R: Reach to On Stream Pond
n=0.045   L=526.0'   S=0.0025 '/'   Capacity=2,676.51 cfs   Outflow=10.72 cfs  1.903 af

Peak Elev=107.80'  Storage=3,598 cf   Inflow=1.89 cfs  0.130 afPond 11P: Porous Asphalt 3 & Sub-Surface 
   Outflow=0.16 cfs  0.088 af

Peak Elev=103.54'  Storage=2,445 cf   Inflow=1.57 cfs  0.222 afPond 12P: Infiltration Basin 1
   Outflow=0.45 cfs  0.205 af

Peak Elev=98.13'  Storage=7,293 cf   Inflow=3.44 cfs  0.241 afPond 14P: Porous Asphalt 1[Banked] & 2; 
   Outflow=0.14 cfs  0.161 af

   Inflow=1.94 cfs  0.164 afLink 13L: DA-13 COM HYD [MTD 1A&1B]
   Primary=1.94 cfs  0.164 af

   Inflow=1.23 cfs  0.089 afLink 15L: DA-15 COM HYD
   Primary=1.23 cfs  0.089 af

   Inflow=6.53 cfs  0.554 afLink 16L: DA-16 COM HYD
   Primary=6.53 cfs  0.554 af

   Inflow=4.61 cfs  0.374 afLink 17L: DA-17 COM HYD
   Primary=4.61 cfs  0.374 af

   Inflow=0.53 cfs  0.039 afLink 18L: DA-18 COM HYD
   Primary=0.53 cfs  0.039 af

   Inflow=11.02 cfs  1.942 afLink 19L: Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of 
   Primary=11.02 cfs  1.942 af

Total Runoff Area = 18.843 ac   Runoff Volume = 2.083 af   Average Runoff Depth = 1.33"
70.45% Pervious = 13.275 ac     29.55% Impervious = 5.568 ac
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Summary for Subcatchment 10S: DA10

Runoff = 2.77 cfs @ 12.39 hrs,  Volume= 0.357 af,  Depth= 0.71"
     Routed to Reach 19R : Reach to On Stream Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
4,943 55 Woods, Good, HSG B

80,094 70 Woods, Good, HSG C
135,305 61 >75% Grass cover, Good, HSG B

36,275 74 >75% Grass cover, Good, HSG C
* 4,594 98 Unconnected pavement, HSG B (Non Vehicular)

261,211 66 Weighted Average
256,617 98.24% Pervious Area

4,594 1.76% Impervious Area
4,594 100.00% Unconnected

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

7.3 808 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

6.6 821 0.0040 2.09 75.19 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

24.4 1,909 Total
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Subcatchment 10S: DA10

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=261,211 sf

Runoff Volume=0.357 af
Runoff Depth=0.71"
Flow Length=1,909'

Tc=24.4 min
CN=66

2.77 cfs @ 12.39 hrs
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Summary for Subcatchment 11Sa: DA-11a

Runoff = 0.06 cfs @ 12.19 hrs,  Volume= 0.006 af,  Depth= 0.50"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
6,399 61 >75% Grass cover, Good, HSG B
6,399 100.00% Pervious Area

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

9.3 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.2 23 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.5 71 Total

Subcatchment 11Sa: DA-11a
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Summary for Subcatchment 11Sb: DA-11b

Runoff = 1.87 cfs @ 12.09 hrs,  Volume= 0.124 af,  Depth= 3.11"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 20,908 98 Paved parking, HSG B (Vehicular)

20,908 100.00% Impervious Area

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

0.8 52 0.0150 1.09 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

Subcatchment 11Sb: DA-11b

Runoff
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2-Year Current TLS
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Runoff Area=20,908 sf

Runoff Volume=0.124 af
Runoff Depth=3.11"

Flow Length=52'
Slope=0.0150 '/'

Tc=0.8 min
CN=98

1.87 cfs @ 12.09 hrs
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Summary for Subcatchment 12Sa: DA-12a

Runoff = 0.40 cfs @ 12.28 hrs,  Volume= 0.054 af,  Depth= 0.43"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
16,889 55 Woods, Good, HSG B
49,073 61 >75% Grass cover, Good, HSG B
65,962 59 Weighted Average
65,962 100.00% Pervious Area

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

9.2 25 0.0100 0.05 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.31"
Using McCuen-Spiess flow length

1.3 141 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.3 143 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

13.8 913 Total
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Subcatchment 12Sa: DA-12a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=65,962 sf

Runoff Volume=0.054 af
Runoff Depth=0.43"

Flow Length=913'
Tc=13.8 min

CN=59

0.40 cfs @ 12.28 hrs
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Summary for Subcatchment 12Sb: DA-12b

Runoff = 1.33 cfs @ 12.12 hrs,  Volume= 0.081 af,  Depth= 2.21"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 14,517 98 Paved parking, HSG B (Vehicular)
* 4,617 61 Sidewalks, HSG B (Non Vehicular)

19,134 89 Weighted Average
4,617 24.13% Pervious Area

14,517 75.87% Impervious Area

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

1.3 89 0.0130 1.15 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.0 104 0.0070 1.70 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

4.3 797 Total
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Subcatchment 12Sb: DA-12b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=19,134 sf

Runoff Volume=0.081 af
Runoff Depth=2.21"

Flow Length=797'
Tc=4.3 min

CN=89

1.33 cfs @ 12.12 hrs
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Summary for Subcatchment 13Sa: DA-13a

Runoff = 0.43 cfs @ 12.20 hrs,  Volume= 0.045 af,  Depth= 0.50"
     Routed to Link 13L : DA-13 COM HYD [MTD 1A&1B]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
1,164 55 Woods, Good, HSG B

45,319 61 >75% Grass cover, Good, HSG B
46,483 61 Weighted Average
46,483 100.00% Pervious Area

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

5.1 35 0.0310 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"

0.4 69 0.0220 3.01 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.8 314 0.0200 2.89 11.55 Channel Flow, 
Area= 4.0 sf  Perim= 12.0'  r= 0.33'  n= 0.035

0.2 62 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 424 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

10.2 1,145 Total
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Subcatchment 13Sa: DA-13a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=46,483 sf

Runoff Volume=0.045 af
Runoff Depth=0.50"
Flow Length=1,145'

Tc=10.2 min
CN=61

0.43 cfs @ 12.20 hrs
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Summary for Subcatchment 13Sb: DA-13b

Runoff = 1.65 cfs @ 12.13 hrs,  Volume= 0.119 af,  Depth= 3.11"
     Routed to Link 13L : DA-13 COM HYD [MTD 1A&1B]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
15,772 98 Paved roads w/curbs & sewers, HSG B

* 4,254 98 Sidewalks, HSG B (Non Vehicular)
20,026 98 Weighted Average
20,026 100.00% Impervious Area

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

0.9 69 0.0220 1.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.8 314 0.0200 2.89 11.55 Channel Flow, 
Area= 4.0 sf  Perim= 12.0'  r= 0.33'  n= 0.035

0.2 65 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 424 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

5.6 1,113 Total
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Subcatchment 13Sb: DA-13b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=20,026 sf

Runoff Volume=0.119 af
Runoff Depth=3.11"
Flow Length=1,113'

Tc=5.6 min
CN=98

1.65 cfs @ 12.13 hrs



TLS: Campus Drive West
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"22-019 Proposed R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 260HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 14Sa: DA-14a

Runoff = 0.19 cfs @ 12.19 hrs,  Volume= 0.018 af,  Depth= 0.54"
     Routed to Pond 14P : Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
16,171 61 >75% Grass cover, Good, HSG B

1,445 74 >75% Grass cover, Good, HSG C
17,616 62 Weighted Average
17,616 100.00% Pervious Area

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

9.2 46 0.0120 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.5 50 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 68 0.0100 4.91 3.86 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

9.9 164 Total

Subcatchment 14Sa: DA-14a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=17,616 sf

Runoff Volume=0.018 af
Runoff Depth=0.54"

Flow Length=164'
Tc=9.9 min

CN=62

0.19 cfs @ 12.19 hrs
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Summary for Subcatchment 14Sb: DA-14b

Runoff = 3.35 cfs @ 12.09 hrs,  Volume= 0.223 af,  Depth= 3.11"
     Routed to Pond 14P : Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 34,989 98 Paved parking, HSG B (Vehicular)
* 2,540 98 Paved parking, HSG C (Vehicular)

37,529 98 Weighted Average
37,529 100.00% Impervious Area

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

0.9 60 0.0150 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

Subcatchment 14Sb: DA-14b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=37,529 sf

Runoff Volume=0.223 af
Runoff Depth=3.11"

Flow Length=60'
Slope=0.0150 '/'

Tc=0.9 min
CN=98

3.35 cfs @ 12.09 hrs
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Summary for Subcatchment 15S: DA-15a

Runoff = 0.04 cfs @ 12.21 hrs,  Volume= 0.004 af,  Depth= 0.50"
     Routed to Link 15L : DA-15 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
3,981 61 >75% Grass cover, Good, HSG B
3,981 100.00% Pervious Area

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

5.0 24 0.0150 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"

1.9 203 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 39 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.3 76 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

2.7 200 0.0036 1.22 7.35 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

10.6 583 Total
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Subcatchment 15S: DA-15a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=3,981 sf

Runoff Volume=0.004 af
Runoff Depth=0.50"

Flow Length=583'
Tc=10.6 min

CN=61

0.04 cfs @ 12.21 hrs
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Summary for Subcatchment 15Sb: DA-15b

Runoff = 1.21 cfs @ 12.12 hrs,  Volume= 0.085 af,  Depth= 3.11"
     Routed to Link 15L : DA-15 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 13,074 98 Paved parking, HSG B (Vehicular)
* 1,240 98 Sidewalks, HSG B (Non Vehicular)

14,314 98 Weighted Average
14,314 100.00% Impervious Area

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

1.1 59 0.0090 0.91 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.9 203 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 39 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.3 76 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

4.9 618 Total
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Subcatchment 15Sb: DA-15b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=14,314 sf

Runoff Volume=0.085 af
Runoff Depth=3.11"

Flow Length=618'
Tc=4.9 min

CN=98

1.21 cfs @ 12.12 hrs
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Summary for Subcatchment 16Sa: DA-16a

Runoff = 0.62 cfs @ 12.29 hrs,  Volume= 0.081 af,  Depth= 0.46"
     Routed to Link 16L : DA-16 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
15,718 55 Woods, Good, HSG B
75,147 61 >75% Grass cover, Good, HSG B

197 80 >75% Grass cover, Good, HSG D
91,062 60 Weighted Average
91,062 100.00% Pervious Area

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

9.3 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.84 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 340 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,192 Total
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Subcatchment 16Sa: DA-16a

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=91,062 sf

Runoff Volume=0.081 af
Runoff Depth=0.46"
Flow Length=1,192'

Tc=14.9 min
CN=60

0.62 cfs @ 12.29 hrs
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Summary for Subcatchment 16Sb: DA-16b

Runoff = 6.28 cfs @ 12.14 hrs,  Volume= 0.473 af,  Depth= 3.11"
     Routed to Link 16L : DA-16 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 13,840 98 Paved parking, HSG B (Vehicular)
* 63,000 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 2,677 98 Roofs & Sidewalks, HSG D (Non Vehicular)

79,517 98 Weighted Average
79,517 100.00% Impervious Area

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

0.6 32 0.0100 0.84 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 340 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

6.9 1,343 Total
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Subcatchment 16Sb: DA-16b

Runoff

Hydrograph
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=79,517 sf

Runoff Volume=0.473 af
Runoff Depth=3.11"
Flow Length=1,343'

Tc=6.9 min
CN=98

6.28 cfs @ 12.14 hrs
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Summary for Subcatchment 17Sa: DA-17a

Runoff = 1.16 cfs @ 12.21 hrs,  Volume= 0.109 af,  Depth= 0.67"
     Routed to Link 17L : DA-17 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
21,515 55 Woods, Good, HSG B
31,307 70 Woods, Good, HSG C

1,317 77 Woods, Good, HSG D
21,658 61 >75% Grass cover, Good, HSG B

3,641 74 >75% Grass cover, Good, HSG C
5,426 80 >75% Grass cover, Good, HSG D

84,864 65 Weighted Average
84,864 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

1.7 173 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 53 0.0130 6.00 7.37 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

11.8 480 Total
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Subcatchment 17Sa: DA-17a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=84,864 sf

Runoff Volume=0.109 af
Runoff Depth=0.67"

Flow Length=480'
Tc=11.8 min

CN=65

1.16 cfs @ 12.21 hrs
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Summary for Subcatchment 17Sb: DA-17b

Runoff = 3.98 cfs @ 12.10 hrs,  Volume= 0.266 af,  Depth= 3.11"
     Routed to Link 17L : DA-17 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 12,920 98 Paved parking, HSG B (Vehicular)
* 27,394 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 1,571 98 Paved parking, HSG C (Vehicular)
* 425 98 Paved parking, HSG D (Vehicular)
* 2,358 98 Roofs & Sidewalks, HSG D (Non Vehicular)

44,668 98 Weighted Average
44,668 100.00% Impervious Area

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

1.3 100 0.0170 1.31 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

0.1 32 0.0590 3.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 53 0.0130 6.00 7.37 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

2.3 380 Total
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Subcatchment 17Sb: DA-17b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=44,668 sf

Runoff Volume=0.266 af
Runoff Depth=3.11"

Flow Length=380'
Tc=2.3 min

CN=98

3.98 cfs @ 12.10 hrs
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Summary for Subcatchment 18Sa: DA-18a

Runoff = 0.01 cfs @ 12.20 hrs,  Volume= 0.001 af,  Depth= 0.50"
     Routed to Link 18L : DA-18 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
659 61 >75% Grass cover, Good, HSG B
659 100.00% Pervious Area

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

4.5 24 0.0200 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"

1.4 133 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

9.9 1,668 Total
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Subcatchment 18Sa: DA-18a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=659 sf

Runoff Volume=0.001 af
Runoff Depth=0.50"
Flow Length=1,668'

Tc=9.9 min
CN=61

0.01 cfs @ 12.20 hrs
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Summary for Subcatchment 18Sb: DA-18b

Runoff = 0.52 cfs @ 12.13 hrs,  Volume= 0.038 af,  Depth= 3.11"
     Routed to Link 18L : DA-18 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  2-Year Current TLS, Mercer Rainfall=3.34"

Area (sf) CN Description
* 1,155 98 Paved parking, HSG B (Vehicular)
* 5,293 98 Roofs & Sidewalks, HSG B (Non Vehicular)

6,448 98 Weighted Average
6,448 100.00% Impervious Area

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

0.9 52 0.0100 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.1 133 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.9 201 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

6.1 1,715 Total
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Subcatchment 18Sb: DA-18b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
2-Year Current TLS

Mercer Rainfall=3.34"
Runoff Area=6,448 sf

Runoff Volume=0.038 af
Runoff Depth=3.11"
Flow Length=1,715'

Tc=6.1 min
CN=98

0.52 cfs @ 12.13 hrs
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Summary for Reach 19R: Reach to On Stream Pond

Inflow Area = 18.679 ac, 29.01% Impervious,  Inflow Depth > 1.22"    for  2-Year Current TLS, Mercer event
Inflow = 14.67 cfs @ 12.12 hrs,  Volume= 1.903 af
Outflow = 10.72 cfs @ 12.22 hrs,  Volume= 1.903 af,  Atten= 27%,  Lag= 6.0 min
     Routed to Link 19L : Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.86 fps,  Min. Travel Time= 10.1 min
Avg. Velocity = 0.34 fps,  Avg. Travel Time= 26.2 min

Peak Storage= 6,527 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.61' , Surface Width= 32.49'
Bank-Full Depth= 6.00'  Flow Area= 768.0 sf,  Capacity= 2,676.51 cfs

8.00'  x  6.00'  deep channel,  n= 0.045
Side Slope Z-value= 20.0 '/'   Top Width= 248.00'
Length= 526.0'   Slope= 0.0025 '/'
Inlet Invert= 91.30',  Outlet Invert= 90.00'

‡

Reach 19R: Reach to On Stream Pond

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=18.679 ac
Avg. Flow Depth=0.61'

Max Vel=0.86 fps
n=0.045
L=526.0'

S=0.0025 '/'
Capacity=2,676.51 cfs

14.67 cfs @ 12.12 hrs

10.72 cfs @ 12.22 hrs
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Summary for Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow Area = 0.627 ac, 76.57% Impervious,  Inflow Depth = 2.50"    for  2-Year Current TLS, Mercer event
Inflow = 1.89 cfs @ 12.09 hrs,  Volume= 0.130 af
Outflow = 0.16 cfs @ 13.00 hrs,  Volume= 0.088 af,  Atten= 92%,  Lag= 54.8 min
Primary = 0.16 cfs @ 13.00 hrs,  Volume= 0.088 af
     Routed to Pond 12P : Infiltration Basin 1

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 107.80' @ 13.00 hrs   Surf.Area= 5,782 sf   Storage= 3,598 cf

Plug-Flow detention time= 357.2 min calculated for 0.088 af (67% of inflow)
Center-of-Mass det. time= 253.7 min ( 1,013.3 - 759.6 )

Volume Invert Avail.Storage Storage Description
#1 106.50' 6,813 cf Stone Bed (Prismatic) Listed below (Recalc)

20,237 cf Overall - 3,205 cf Embedded = 17,032 cf  x 40.0% Voids
#2 107.00' 942 cf 24.0"  Round Pipe Storage  x 3  Inside #1

L= 100.0'
1,283 cf Overall - 2.0" Wall Thickness = 942 cf

#3 107.00' 622 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 66.0'

#4 107.00' 377 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 40.0'

#5 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

#6 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

9,678 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

106.50 5,782 0 0
110.00 5,782 20,237 20,237

Device Routing     Invert Outlet Devices
#1 Primary 107.24' 3.0" Vert. Lower Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Primary 109.75' 12.0" Vert. Upper Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.16 cfs @ 13.00 hrs  HW=107.80'   (Free Discharge)
1=Lower Orifice  (Orifice Controls 0.16 cfs @ 3.19 fps)
2=Upper Orifice  ( Controls 0.00 cfs)
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Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow
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Inflow Area=0.627 ac
Peak Elev=107.80'
Storage=3,598 cf

1.89 cfs @ 12.09 hrs

0.16 cfs @ 13.00 hrs
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Summary for Pond 12P: Infiltration Basin 1

Inflow Area = 2.580 ac, 31.52% Impervious,  Inflow Depth > 1.03"    for  2-Year Current TLS, Mercer event
Inflow = 1.57 cfs @ 12.12 hrs,  Volume= 0.222 af
Outflow = 0.45 cfs @ 12.86 hrs,  Volume= 0.205 af,  Atten= 71%,  Lag= 44.1 min
Primary = 0.45 cfs @ 12.86 hrs,  Volume= 0.205 af
     Routed to Reach 19R : Reach to On Stream Pond

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 103.54' @ 12.86 hrs   Surf.Area= 5,974 sf   Storage= 2,445 cf

Plug-Flow detention time= 148.2 min calculated for 0.205 af (92% of inflow)
Center-of-Mass det. time= 100.4 min ( 1,020.5 - 920.1 )

Volume Invert Avail.Storage Storage Description
#1 103.10' 17,202 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

103.10 5,155 0 0
104.00 6,832 5,394 5,394
105.00 8,725 7,779 13,173
105.43 10,016 4,029 17,202

Device Routing     Invert Outlet Devices
#1 Primary 103.24' 0.9' long Rectangular Weir   2 End Contraction(s)   
#2 Primary 104.75' 40.0' long  + 8.0 '/' SideZ  x 10.0' breadth Emergency Spillway   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.45 cfs @ 12.86 hrs  HW=103.54'   (Free Discharge)
1=Rectangular Weir  (Weir Controls 0.45 cfs @ 1.79 fps)
2=Emergency Spillway  ( Controls 0.00 cfs)
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Pond 12P: Infiltration Basin 1
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Inflow Area=2.580 ac
Peak Elev=103.54'
Storage=2,445 cf

1.57 cfs @ 12.12 hrs

0.45 cfs @ 12.86 hrs
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Summary for Pond 14P: Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Inflow Area = 1.266 ac, 68.06% Impervious,  Inflow Depth = 2.29"    for  2-Year Current TLS, Mercer event
Inflow = 3.44 cfs @ 12.10 hrs,  Volume= 0.241 af
Outflow = 0.14 cfs @ 14.20 hrs,  Volume= 0.161 af,  Atten= 96%,  Lag= 126.1 min
Primary = 0.14 cfs @ 14.20 hrs,  Volume= 0.161 af
     Routed to Reach 19R : Reach to On Stream Pond

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 98.13' @ 14.20 hrs   Surf.Area= 8,359 sf   Storage= 7,293 cf

Plug-Flow detention time= 549.2 min calculated for 0.161 af (67% of inflow)
Center-of-Mass det. time= 443.4 min ( 1,207.5 - 764.1 )

Volume Invert Avail.Storage Storage Description
#1 96.30' 9,272 cf Lower Section Stone Bed-Perforated Pipes (Prismatic) Listed below (Reca

33,436 cf Overall - 10,257 cf Embedded = 23,179 cf  x 40.0% Voids
#2 97.05' 2,916 cf 30.0"  Round Perforated Pipes  x 6  Inside #1

L= 99.0'
4,199 cf Overall - 3.0" Wall Thickness = 2,916 cf

#3 97.05' 1,149 cf 30.0"  Round Perforated Pipes  x 3  Inside #1
L= 78.0'
1,654 cf Overall - 3.0" Wall Thickness = 1,149 cf

#4 97.05' 928 cf 30.0"  Round Perforated Pipes  x 3  Inside #1
L= 63.0'
1,336 cf Overall - 3.0" Wall Thickness = 928 cf

#5 97.05' 2,130 cf 30.0"  Round Perforated Pipes  Inside #1
L= 434.0'
3,068 cf Overall - 3.0" Wall Thickness = 2,130 cf

16,394 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
96.30 8,359 0 0

100.30 8,359 33,436 33,436

Device Routing     Invert Outlet Devices
#1 Primary 97.29' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Primary 99.30' 1.1' long Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.14 cfs @ 14.20 hrs  HW=98.13'   (Free Discharge)
1=Orifice  (Orifice Controls 0.14 cfs @ 4.12 fps)
2=Rectangular Weir  ( Controls 0.00 cfs)
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Pond 14P: Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2
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Inflow Area=1.266 ac
Peak Elev=98.13'
Storage=7,293 cf

3.44 cfs @ 12.10 hrs

0.14 cfs @ 14.20 hrs
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Summary for Link 13L: DA-13 COM HYD [MTD 1A&1B]

Inflow Area = 1.527 ac, 30.11% Impervious,  Inflow Depth = 1.29"    for  2-Year Current TLS, Mercer event
Inflow = 1.94 cfs @ 12.13 hrs,  Volume= 0.164 af
Primary = 1.94 cfs @ 12.13 hrs,  Volume= 0.164 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 13L: DA-13 COM HYD [MTD 1A&1B]
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1.94 cfs @ 12.13 hrs1.94 cfs @ 12.13 hrs
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Summary for Link 15L: DA-15 COM HYD

Inflow Area = 0.420 ac, 78.24% Impervious,  Inflow Depth = 2.54"    for  2-Year Current TLS, Mercer event
Inflow = 1.23 cfs @ 12.12 hrs,  Volume= 0.089 af
Primary = 1.23 cfs @ 12.12 hrs,  Volume= 0.089 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 15L: DA-15 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.420 ac

1.23 cfs @ 12.12 hrs1.23 cfs @ 12.12 hrs
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Summary for Link 16L: DA-16 COM HYD

Inflow Area = 3.916 ac, 46.62% Impervious,  Inflow Depth = 1.70"    for  2-Year Current TLS, Mercer event
Inflow = 6.53 cfs @ 12.14 hrs,  Volume= 0.554 af
Primary = 6.53 cfs @ 12.14 hrs,  Volume= 0.554 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 16L: DA-16 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.916 ac

6.53 cfs @ 12.14 hrs6.53 cfs @ 12.14 hrs
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Summary for Link 17L: DA-17 COM HYD

Inflow Area = 2.974 ac, 34.48% Impervious,  Inflow Depth = 1.51"    for  2-Year Current TLS, Mercer event
Inflow = 4.61 cfs @ 12.11 hrs,  Volume= 0.374 af
Primary = 4.61 cfs @ 12.11 hrs,  Volume= 0.374 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 17L: DA-17 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.974 ac

4.61 cfs @ 12.11 hrs4.61 cfs @ 12.11 hrs
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Summary for Link 18L: DA-18 COM HYD

Inflow Area = 0.163 ac, 90.73% Impervious,  Inflow Depth = 2.87"    for  2-Year Current TLS, Mercer event
Inflow = 0.53 cfs @ 12.13 hrs,  Volume= 0.039 af
Primary = 0.53 cfs @ 12.13 hrs,  Volume= 0.039 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 19L : Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 18L: DA-18 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link 19L: Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysi

Inflow Area = 18.843 ac, 29.55% Impervious,  Inflow Depth > 1.24"    for  2-Year Current TLS, Mercer event
Inflow = 11.02 cfs @ 12.21 hrs,  Volume= 1.942 af
Primary = 11.02 cfs @ 12.21 hrs,  Volume= 1.942 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 19L: Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Inflow
Primary

Hydrograph
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Inflow Area=18.843 ac
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=261,211 sf   1.76% Impervious   Runoff Depth=1.79"Subcatchment 10S: DA10
   Flow Length=1,909'   Tc=24.4 min   CN=66   Runoff=7.92 cfs  0.894 af

Runoff Area=6,399 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 11Sa: DA-11a
   Flow Length=71'   Slope=0.0130 '/'   Tc=9.5 min   CN=61   Runoff=0.23 cfs  0.017 af

Runoff Area=20,908 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 11Sb: DA-11b
   Flow Length=52'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=2.86 cfs  0.194 af

Runoff Area=65,962 sf   0.00% Impervious   Runoff Depth=1.29"Subcatchment 12Sa: DA-12a
   Flow Length=913'   Tc=13.8 min   CN=59   Runoff=1.75 cfs  0.162 af

Runoff Area=19,134 sf   75.87% Impervious   Runoff Depth=3.86"Subcatchment 12Sb: DA-12b
   Flow Length=797'   Tc=4.3 min   CN=89   Runoff=2.25 cfs  0.141 af

Runoff Area=46,483 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 13Sa: DA-13a
   Flow Length=1,145'   Tc=10.2 min   CN=61   Runoff=1.60 cfs  0.127 af

Runoff Area=20,026 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 13Sb: DA-13b
   Flow Length=1,113'   Tc=5.6 min   CN=98   Runoff=2.53 cfs  0.186 af

Runoff Area=17,616 sf   0.00% Impervious   Runoff Depth=1.49"Subcatchment 14Sa: DA-14a
   Flow Length=164'   Tc=9.9 min   CN=62   Runoff=0.65 cfs  0.050 af

Runoff Area=37,529 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 14Sb: DA-14b
   Flow Length=60'   Slope=0.0150 '/'   Tc=0.9 min   CN=98   Runoff=5.14 cfs  0.348 af

Runoff Area=3,981 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 15S: DA-15a
   Flow Length=583'   Tc=10.6 min   CN=61   Runoff=0.13 cfs  0.011 af

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 15Sb: DA-15b
   Flow Length=618'   Tc=4.9 min   CN=98   Runoff=1.85 cfs  0.133 af

Runoff Area=91,062 sf   0.00% Impervious   Runoff Depth=1.35"Subcatchment 16Sa: DA-16a
   Flow Length=1,192'   Tc=14.9 min   CN=60   Runoff=2.49 cfs  0.236 af

Runoff Area=79,517 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 16Sb: DA-16b
   Flow Length=1,343'   Tc=6.9 min   CN=98   Runoff=9.63 cfs  0.738 af

Runoff Area=84,864 sf   0.00% Impervious   Runoff Depth=1.71"Subcatchment 17Sa: DA-17a
   Flow Length=480'   Tc=11.8 min   CN=65   Runoff=3.42 cfs  0.278 af

Runoff Area=44,668 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 17Sb: DA-17b
   Flow Length=380'   Tc=2.3 min   CN=98   Runoff=6.10 cfs  0.415 af

Runoff Area=659 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment 18Sa: DA-18a
   Flow Length=1,668'   Tc=9.9 min   CN=61   Runoff=0.02 cfs  0.002 af

Runoff Area=6,448 sf   100.00% Impervious   Runoff Depth=4.85"Subcatchment 18Sb: DA-18b
   Flow Length=1,715'   Tc=6.1 min   CN=98   Runoff=0.80 cfs  0.060 af
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Avg. Flow Depth=0.87'   Max Vel=1.06 fps   Inflow=28.49 cfs  3.776 afReach 19R: Reach to On Stream Pond
n=0.045   L=526.0'   S=0.0025 '/'   Capacity=2,676.51 cfs   Outflow=23.29 cfs  3.773 af

Peak Elev=108.43'  Storage=5,694 cf   Inflow=3.01 cfs  0.212 afPond 11P: Porous Asphalt 3 & Sub-Surface 
   Outflow=0.24 cfs  0.169 af

Peak Elev=103.90'  Storage=4,748 cf   Inflow=3.52 cfs  0.472 afPond 12P: Infiltration Basin 1
   Outflow=1.36 cfs  0.454 af

Peak Elev=99.06'  Storage=12,062 cf   Inflow=5.56 cfs  0.399 afPond 14P: Porous Asphalt 1[Banked] & 2; 
   Outflow=0.21 cfs  0.305 af

   Inflow=3.87 cfs  0.313 afLink 13L: DA-13 COM HYD [MTD 1A&1B]
   Primary=3.87 cfs  0.313 af

   Inflow=1.95 cfs  0.144 afLink 15L: DA-15 COM HYD
   Primary=1.95 cfs  0.144 af

   Inflow=11.30 cfs  0.974 afLink 16L: DA-16 COM HYD
   Primary=11.30 cfs  0.974 af

   Inflow=8.35 cfs  0.693 afLink 17L: DA-17 COM HYD
   Primary=8.35 cfs  0.693 af

   Inflow=0.82 cfs  0.062 afLink 18L: DA-18 COM HYD
   Primary=0.82 cfs  0.062 af

   Inflow=23.69 cfs  3.834 afLink 19L: Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of 
   Primary=23.69 cfs  3.834 af

Total Runoff Area = 18.843 ac   Runoff Volume = 3.993 af   Average Runoff Depth = 2.54"
70.45% Pervious = 13.275 ac     29.55% Impervious = 5.568 ac
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Summary for Subcatchment 10S: DA10

Runoff = 7.92 cfs @ 12.37 hrs,  Volume= 0.894 af,  Depth= 1.79"
     Routed to Reach 19R : Reach to On Stream Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
4,943 55 Woods, Good, HSG B

80,094 70 Woods, Good, HSG C
135,305 61 >75% Grass cover, Good, HSG B

36,275 74 >75% Grass cover, Good, HSG C
* 4,594 98 Unconnected pavement, HSG B (Non Vehicular)

261,211 66 Weighted Average
256,617 98.24% Pervious Area

4,594 1.76% Impervious Area
4,594 100.00% Unconnected

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

7.3 808 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

6.6 821 0.0040 2.09 75.19 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

24.4 1,909 Total
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Subcatchment 10S: DA10

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=261,211 sf

Runoff Volume=0.894 af
Runoff Depth=1.79"
Flow Length=1,909'

Tc=24.4 min
CN=66

7.92 cfs @ 12.37 hrs
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Summary for Subcatchment 11Sa: DA-11a

Runoff = 0.23 cfs @ 12.18 hrs,  Volume= 0.017 af,  Depth= 1.42"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
6,399 61 >75% Grass cover, Good, HSG B
6,399 100.00% Pervious Area

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

9.3 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.2 23 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.5 71 Total

Subcatchment 11Sa: DA-11a

Runoff

Hydrograph
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=6,399 sf

Runoff Volume=0.017 af
Runoff Depth=1.42"

Flow Length=71'
Slope=0.0130 '/'

Tc=9.5 min
CN=61

0.23 cfs @ 12.18 hrs
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Summary for Subcatchment 11Sb: DA-11b

Runoff = 2.86 cfs @ 12.09 hrs,  Volume= 0.194 af,  Depth= 4.85"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 20,908 98 Paved parking, HSG B (Vehicular)

20,908 100.00% Impervious Area

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

0.8 52 0.0150 1.09 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

Subcatchment 11Sb: DA-11b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=20,908 sf

Runoff Volume=0.194 af
Runoff Depth=4.85"

Flow Length=52'
Slope=0.0150 '/'

Tc=0.8 min
CN=98

2.86 cfs @ 12.09 hrs
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Summary for Subcatchment 12Sa: DA-12a

Runoff = 1.75 cfs @ 12.24 hrs,  Volume= 0.162 af,  Depth= 1.29"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
16,889 55 Woods, Good, HSG B
49,073 61 >75% Grass cover, Good, HSG B
65,962 59 Weighted Average
65,962 100.00% Pervious Area

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

9.2 25 0.0100 0.05 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.31"
Using McCuen-Spiess flow length

1.3 141 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.3 143 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

13.8 913 Total
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Subcatchment 12Sa: DA-12a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=65,962 sf

Runoff Volume=0.162 af
Runoff Depth=1.29"

Flow Length=913'
Tc=13.8 min

CN=59

1.75 cfs @ 12.24 hrs
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Summary for Subcatchment 12Sb: DA-12b

Runoff = 2.25 cfs @ 12.12 hrs,  Volume= 0.141 af,  Depth= 3.86"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 14,517 98 Paved parking, HSG B (Vehicular)
* 4,617 61 Sidewalks, HSG B (Non Vehicular)

19,134 89 Weighted Average
4,617 24.13% Pervious Area

14,517 75.87% Impervious Area

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

1.3 89 0.0130 1.15 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.0 104 0.0070 1.70 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

4.3 797 Total
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Subcatchment 12Sb: DA-12b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=19,134 sf

Runoff Volume=0.141 af
Runoff Depth=3.86"

Flow Length=797'
Tc=4.3 min

CN=89

2.25 cfs @ 12.12 hrs
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Summary for Subcatchment 13Sa: DA-13a

Runoff = 1.60 cfs @ 12.19 hrs,  Volume= 0.127 af,  Depth= 1.42"
     Routed to Link 13L : DA-13 COM HYD [MTD 1A&1B]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
1,164 55 Woods, Good, HSG B

45,319 61 >75% Grass cover, Good, HSG B
46,483 61 Weighted Average
46,483 100.00% Pervious Area

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

5.1 35 0.0310 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"

0.4 69 0.0220 3.01 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.8 314 0.0200 2.89 11.55 Channel Flow, 
Area= 4.0 sf  Perim= 12.0'  r= 0.33'  n= 0.035

0.2 62 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 424 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

10.2 1,145 Total
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Subcatchment 13Sa: DA-13a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=46,483 sf

Runoff Volume=0.127 af
Runoff Depth=1.42"
Flow Length=1,145'

Tc=10.2 min
CN=61

1.60 cfs @ 12.19 hrs
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Summary for Subcatchment 13Sb: DA-13b

Runoff = 2.53 cfs @ 12.13 hrs,  Volume= 0.186 af,  Depth= 4.85"
     Routed to Link 13L : DA-13 COM HYD [MTD 1A&1B]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
15,772 98 Paved roads w/curbs & sewers, HSG B

* 4,254 98 Sidewalks, HSG B (Non Vehicular)
20,026 98 Weighted Average
20,026 100.00% Impervious Area

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

0.9 69 0.0220 1.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.8 314 0.0200 2.89 11.55 Channel Flow, 
Area= 4.0 sf  Perim= 12.0'  r= 0.33'  n= 0.035

0.2 65 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 424 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

5.6 1,113 Total
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Subcatchment 13Sb: DA-13b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=20,026 sf

Runoff Volume=0.186 af
Runoff Depth=4.85"
Flow Length=1,113'

Tc=5.6 min
CN=98

2.53 cfs @ 12.13 hrs
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Summary for Subcatchment 14Sa: DA-14a

Runoff = 0.65 cfs @ 12.18 hrs,  Volume= 0.050 af,  Depth= 1.49"
     Routed to Pond 14P : Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
16,171 61 >75% Grass cover, Good, HSG B

1,445 74 >75% Grass cover, Good, HSG C
17,616 62 Weighted Average
17,616 100.00% Pervious Area

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

9.2 46 0.0120 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.5 50 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 68 0.0100 4.91 3.86 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

9.9 164 Total

Subcatchment 14Sa: DA-14a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=17,616 sf

Runoff Volume=0.050 af
Runoff Depth=1.49"

Flow Length=164'
Tc=9.9 min

CN=62

0.65 cfs @ 12.18 hrs
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Summary for Subcatchment 14Sb: DA-14b

Runoff = 5.14 cfs @ 12.09 hrs,  Volume= 0.348 af,  Depth= 4.85"
     Routed to Pond 14P : Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 34,989 98 Paved parking, HSG B (Vehicular)
* 2,540 98 Paved parking, HSG C (Vehicular)

37,529 98 Weighted Average
37,529 100.00% Impervious Area

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

0.9 60 0.0150 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

Subcatchment 14Sb: DA-14b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=37,529 sf

Runoff Volume=0.348 af
Runoff Depth=4.85"

Flow Length=60'
Slope=0.0150 '/'

Tc=0.9 min
CN=98

5.14 cfs @ 12.09 hrs
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Summary for Subcatchment 15S: DA-15a

Runoff = 0.13 cfs @ 12.19 hrs,  Volume= 0.011 af,  Depth= 1.42"
     Routed to Link 15L : DA-15 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
3,981 61 >75% Grass cover, Good, HSG B
3,981 100.00% Pervious Area

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

5.0 24 0.0150 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"

1.9 203 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 39 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.3 76 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

2.7 200 0.0036 1.22 7.35 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

10.6 583 Total
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Subcatchment 15S: DA-15a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=3,981 sf

Runoff Volume=0.011 af
Runoff Depth=1.42"

Flow Length=583'
Tc=10.6 min

CN=61

0.13 cfs @ 12.19 hrs
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Summary for Subcatchment 15Sb: DA-15b

Runoff = 1.85 cfs @ 12.12 hrs,  Volume= 0.133 af,  Depth= 4.85"
     Routed to Link 15L : DA-15 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 13,074 98 Paved parking, HSG B (Vehicular)
* 1,240 98 Sidewalks, HSG B (Non Vehicular)

14,314 98 Weighted Average
14,314 100.00% Impervious Area

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

1.1 59 0.0090 0.91 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.9 203 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 39 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.3 76 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

4.9 618 Total
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Subcatchment 15Sb: DA-15b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=14,314 sf

Runoff Volume=0.133 af
Runoff Depth=4.85"

Flow Length=618'
Tc=4.9 min

CN=98

1.85 cfs @ 12.12 hrs
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Summary for Subcatchment 16Sa: DA-16a

Runoff = 2.49 cfs @ 12.25 hrs,  Volume= 0.236 af,  Depth= 1.35"
     Routed to Link 16L : DA-16 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
15,718 55 Woods, Good, HSG B
75,147 61 >75% Grass cover, Good, HSG B

197 80 >75% Grass cover, Good, HSG D
91,062 60 Weighted Average
91,062 100.00% Pervious Area

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

9.3 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.84 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 340 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,192 Total
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Subcatchment 16Sa: DA-16a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=91,062 sf

Runoff Volume=0.236 af
Runoff Depth=1.35"
Flow Length=1,192'

Tc=14.9 min
CN=60

2.49 cfs @ 12.25 hrs
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Summary for Subcatchment 16Sb: DA-16b

Runoff = 9.63 cfs @ 12.14 hrs,  Volume= 0.738 af,  Depth= 4.85"
     Routed to Link 16L : DA-16 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 13,840 98 Paved parking, HSG B (Vehicular)
* 63,000 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 2,677 98 Roofs & Sidewalks, HSG D (Non Vehicular)

79,517 98 Weighted Average
79,517 100.00% Impervious Area

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

0.6 32 0.0100 0.84 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 340 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

6.9 1,343 Total
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Subcatchment 16Sb: DA-16b

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

10

9

8

7

6

5

4

3

2

1

0

NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=79,517 sf

Runoff Volume=0.738 af
Runoff Depth=4.85"
Flow Length=1,343'

Tc=6.9 min
CN=98

9.63 cfs @ 12.14 hrs
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Summary for Subcatchment 17Sa: DA-17a

Runoff = 3.42 cfs @ 12.20 hrs,  Volume= 0.278 af,  Depth= 1.71"
     Routed to Link 17L : DA-17 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
21,515 55 Woods, Good, HSG B
31,307 70 Woods, Good, HSG C

1,317 77 Woods, Good, HSG D
21,658 61 >75% Grass cover, Good, HSG B

3,641 74 >75% Grass cover, Good, HSG C
5,426 80 >75% Grass cover, Good, HSG D

84,864 65 Weighted Average
84,864 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

1.7 173 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 53 0.0130 6.00 7.37 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

11.8 480 Total
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Subcatchment 17Sa: DA-17a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=84,864 sf

Runoff Volume=0.278 af
Runoff Depth=1.71"

Flow Length=480'
Tc=11.8 min

CN=65

3.42 cfs @ 12.20 hrs
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Summary for Subcatchment 17Sb: DA-17b

Runoff = 6.10 cfs @ 12.10 hrs,  Volume= 0.415 af,  Depth= 4.85"
     Routed to Link 17L : DA-17 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 12,920 98 Paved parking, HSG B (Vehicular)
* 27,394 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 1,571 98 Paved parking, HSG C (Vehicular)
* 425 98 Paved parking, HSG D (Vehicular)
* 2,358 98 Roofs & Sidewalks, HSG D (Non Vehicular)

44,668 98 Weighted Average
44,668 100.00% Impervious Area

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

1.3 100 0.0170 1.31 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

0.1 32 0.0590 3.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 53 0.0130 6.00 7.37 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

2.3 380 Total
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Subcatchment 17Sb: DA-17b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=44,668 sf

Runoff Volume=0.415 af
Runoff Depth=4.85"

Flow Length=380'
Tc=2.3 min

CN=98

6.10 cfs @ 12.10 hrs
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Summary for Subcatchment 18Sa: DA-18a

Runoff = 0.02 cfs @ 12.18 hrs,  Volume= 0.002 af,  Depth= 1.42"
     Routed to Link 18L : DA-18 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
659 61 >75% Grass cover, Good, HSG B
659 100.00% Pervious Area

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

4.5 24 0.0200 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"

1.4 133 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

9.9 1,668 Total
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Subcatchment 18Sa: DA-18a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=659 sf

Runoff Volume=0.002 af
Runoff Depth=1.42"
Flow Length=1,668'

Tc=9.9 min
CN=61

0.02 cfs @ 12.18 hrs
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Summary for Subcatchment 18Sb: DA-18b

Runoff = 0.80 cfs @ 12.13 hrs,  Volume= 0.060 af,  Depth= 4.85"
     Routed to Link 18L : DA-18 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"

Area (sf) CN Description
* 1,155 98 Paved parking, HSG B (Vehicular)
* 5,293 98 Roofs & Sidewalks, HSG B (Non Vehicular)

6,448 98 Weighted Average
6,448 100.00% Impervious Area

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

0.9 52 0.0100 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.1 133 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.9 201 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

6.1 1,715 Total
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Subcatchment 18Sb: DA-18b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
10-Year Current TLS

Mercer Rainfall=5.09"
Runoff Area=6,448 sf

Runoff Volume=0.060 af
Runoff Depth=4.85"
Flow Length=1,715'

Tc=6.1 min
CN=98

0.80 cfs @ 12.13 hrs
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Summary for Reach 19R: Reach to On Stream Pond

Inflow Area = 18.679 ac, 29.01% Impervious,  Inflow Depth > 2.43"    for  10-Year Current TLS, Mercer event
Inflow = 28.49 cfs @ 12.12 hrs,  Volume= 3.776 af
Outflow = 23.29 cfs @ 12.24 hrs,  Volume= 3.773 af,  Atten= 18%,  Lag= 7.2 min
     Routed to Link 19L : Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.06 fps,  Min. Travel Time= 8.3 min
Avg. Velocity = 0.39 fps,  Avg. Travel Time= 22.7 min

Peak Storage= 11,601 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.87' , Surface Width= 42.74'
Bank-Full Depth= 6.00'  Flow Area= 768.0 sf,  Capacity= 2,676.51 cfs

8.00'  x  6.00'  deep channel,  n= 0.045
Side Slope Z-value= 20.0 '/'   Top Width= 248.00'
Length= 526.0'   Slope= 0.0025 '/'
Inlet Invert= 91.30',  Outlet Invert= 90.00'

‡

Reach 19R: Reach to On Stream Pond

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=18.679 ac
Avg. Flow Depth=0.87'

Max Vel=1.06 fps
n=0.045
L=526.0'

S=0.0025 '/'
Capacity=2,676.51 cfs

28.49 cfs @ 12.12 hrs

23.29 cfs @ 12.24 hrs
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Summary for Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow Area = 0.627 ac, 76.57% Impervious,  Inflow Depth = 4.05"    for  10-Year Current TLS, Mercer event
Inflow = 3.01 cfs @ 12.10 hrs,  Volume= 0.212 af
Outflow = 0.24 cfs @ 13.01 hrs,  Volume= 0.169 af,  Atten= 92%,  Lag= 54.7 min
Primary = 0.24 cfs @ 13.01 hrs,  Volume= 0.169 af
     Routed to Pond 12P : Infiltration Basin 1

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 108.43' @ 13.01 hrs   Surf.Area= 5,782 sf   Storage= 5,694 cf

Plug-Flow detention time= 356.2 min calculated for 0.169 af (80% of inflow)
Center-of-Mass det. time= 273.3 min ( 1,028.1 - 754.8 )

Volume Invert Avail.Storage Storage Description
#1 106.50' 6,813 cf Stone Bed (Prismatic) Listed below (Recalc)

20,237 cf Overall - 3,205 cf Embedded = 17,032 cf  x 40.0% Voids
#2 107.00' 942 cf 24.0"  Round Pipe Storage  x 3  Inside #1

L= 100.0'
1,283 cf Overall - 2.0" Wall Thickness = 942 cf

#3 107.00' 622 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 66.0'

#4 107.00' 377 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 40.0'

#5 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

#6 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

9,678 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

106.50 5,782 0 0
110.00 5,782 20,237 20,237

Device Routing     Invert Outlet Devices
#1 Primary 107.24' 3.0" Vert. Lower Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Primary 109.75' 12.0" Vert. Upper Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.24 cfs @ 13.01 hrs  HW=108.43'   (Free Discharge)
1=Lower Orifice  (Orifice Controls 0.24 cfs @ 4.97 fps)
2=Upper Orifice  ( Controls 0.00 cfs)
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Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow
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Inflow Area=0.627 ac
Peak Elev=108.43'
Storage=5,694 cf

3.01 cfs @ 12.10 hrs

0.24 cfs @ 13.01 hrs
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Summary for Pond 12P: Infiltration Basin 1

Inflow Area = 2.580 ac, 31.52% Impervious,  Inflow Depth > 2.20"    for  10-Year Current TLS, Mercer event
Inflow = 3.52 cfs @ 12.13 hrs,  Volume= 0.472 af
Outflow = 1.36 cfs @ 12.56 hrs,  Volume= 0.454 af,  Atten= 61%,  Lag= 25.8 min
Primary = 1.36 cfs @ 12.56 hrs,  Volume= 0.454 af
     Routed to Reach 19R : Reach to On Stream Pond

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 103.90' @ 12.56 hrs   Surf.Area= 6,653 sf   Storage= 4,748 cf

Plug-Flow detention time= 100.8 min calculated for 0.454 af (96% of inflow)
Center-of-Mass det. time= 76.0 min ( 986.2 - 910.3 )

Volume Invert Avail.Storage Storage Description
#1 103.10' 17,202 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

103.10 5,155 0 0
104.00 6,832 5,394 5,394
105.00 8,725 7,779 13,173
105.43 10,016 4,029 17,202

Device Routing     Invert Outlet Devices
#1 Primary 103.24' 0.9' long Rectangular Weir   2 End Contraction(s)   
#2 Primary 104.75' 40.0' long  + 8.0 '/' SideZ  x 10.0' breadth Emergency Spillway   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.36 cfs @ 12.56 hrs  HW=103.90'   (Free Discharge)
1=Rectangular Weir  (Weir Controls 1.36 cfs @ 2.66 fps)
2=Emergency Spillway  ( Controls 0.00 cfs)
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Pond 12P: Infiltration Basin 1
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Hydrograph
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Inflow Area=2.580 ac
Peak Elev=103.90'
Storage=4,748 cf

3.52 cfs @ 12.13 hrs

1.36 cfs @ 12.56 hrs
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Summary for Pond 14P: Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Inflow Area = 1.266 ac, 68.06% Impervious,  Inflow Depth = 3.78"    for  10-Year Current TLS, Mercer event
Inflow = 5.56 cfs @ 12.10 hrs,  Volume= 0.399 af
Outflow = 0.21 cfs @ 14.41 hrs,  Volume= 0.305 af,  Atten= 96%,  Lag= 138.8 min
Primary = 0.21 cfs @ 14.41 hrs,  Volume= 0.305 af
     Routed to Reach 19R : Reach to On Stream Pond

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 99.06' @ 14.41 hrs   Surf.Area= 8,359 sf   Storage= 12,062 cf

Plug-Flow detention time= 631.5 min calculated for 0.305 af (76% of inflow)
Center-of-Mass det. time= 541.1 min ( 1,301.5 - 760.4 )

Volume Invert Avail.Storage Storage Description
#1 96.30' 9,272 cf Lower Section Stone Bed-Perforated Pipes (Prismatic) Listed below (Reca

33,436 cf Overall - 10,257 cf Embedded = 23,179 cf  x 40.0% Voids
#2 97.05' 2,916 cf 30.0"  Round Perforated Pipes  x 6  Inside #1

L= 99.0'
4,199 cf Overall - 3.0" Wall Thickness = 2,916 cf

#3 97.05' 1,149 cf 30.0"  Round Perforated Pipes  x 3  Inside #1
L= 78.0'
1,654 cf Overall - 3.0" Wall Thickness = 1,149 cf

#4 97.05' 928 cf 30.0"  Round Perforated Pipes  x 3  Inside #1
L= 63.0'
1,336 cf Overall - 3.0" Wall Thickness = 928 cf

#5 97.05' 2,130 cf 30.0"  Round Perforated Pipes  Inside #1
L= 434.0'
3,068 cf Overall - 3.0" Wall Thickness = 2,130 cf

16,394 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
96.30 8,359 0 0

100.30 8,359 33,436 33,436

Device Routing     Invert Outlet Devices
#1 Primary 97.29' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Primary 99.30' 1.1' long Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.21 cfs @ 14.41 hrs  HW=99.06'   (Free Discharge)
1=Orifice  (Orifice Controls 0.21 cfs @ 6.22 fps)
2=Rectangular Weir  ( Controls 0.00 cfs)
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Pond 14P: Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2
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Inflow Area=1.266 ac
Peak Elev=99.06'

Storage=12,062 cf

5.56 cfs @ 12.10 hrs

0.21 cfs @ 14.41 hrs
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Summary for Link 13L: DA-13 COM HYD [MTD 1A&1B]

Inflow Area = 1.527 ac, 30.11% Impervious,  Inflow Depth = 2.46"    for  10-Year Current TLS, Mercer event
Inflow = 3.87 cfs @ 12.14 hrs,  Volume= 0.313 af
Primary = 3.87 cfs @ 12.14 hrs,  Volume= 0.313 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 13L: DA-13 COM HYD [MTD 1A&1B]

Inflow
Primary

Hydrograph
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Inflow Area=1.527 ac

3.87 cfs @ 12.14 hrs3.87 cfs @ 12.14 hrs



TLS: Campus Drive West
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"22-019 Proposed R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 331HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Link 15L: DA-15 COM HYD

Inflow Area = 0.420 ac, 78.24% Impervious,  Inflow Depth = 4.11"    for  10-Year Current TLS, Mercer event
Inflow = 1.95 cfs @ 12.12 hrs,  Volume= 0.144 af
Primary = 1.95 cfs @ 12.12 hrs,  Volume= 0.144 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 15L: DA-15 COM HYD

Inflow
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Inflow Area=0.420 ac

1.95 cfs @ 12.12 hrs1.95 cfs @ 12.12 hrs
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Summary for Link 16L: DA-16 COM HYD

Inflow Area = 3.916 ac, 46.62% Impervious,  Inflow Depth = 2.99"    for  10-Year Current TLS, Mercer event
Inflow = 11.30 cfs @ 12.14 hrs,  Volume= 0.974 af
Primary = 11.30 cfs @ 12.14 hrs,  Volume= 0.974 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 16L: DA-16 COM HYD

Inflow
Primary
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Inflow Area=3.916 ac

11.30 cfs @ 12.14 hrs11.30 cfs @ 12.14 hrs



TLS: Campus Drive West
NOAA 24-hr C  10-Year Current TLS, Mercer Rainfall=5.09"22-019 Proposed R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 333HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Link 17L: DA-17 COM HYD

Inflow Area = 2.974 ac, 34.48% Impervious,  Inflow Depth = 2.80"    for  10-Year Current TLS, Mercer event
Inflow = 8.35 cfs @ 12.11 hrs,  Volume= 0.693 af
Primary = 8.35 cfs @ 12.11 hrs,  Volume= 0.693 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 17L: DA-17 COM HYD

Inflow
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Inflow Area=2.974 ac

8.35 cfs @ 12.11 hrs8.35 cfs @ 12.11 hrs
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Summary for Link 18L: DA-18 COM HYD

Inflow Area = 0.163 ac, 90.73% Impervious,  Inflow Depth = 4.54"    for  10-Year Current TLS, Mercer event
Inflow = 0.82 cfs @ 12.13 hrs,  Volume= 0.062 af
Primary = 0.82 cfs @ 12.13 hrs,  Volume= 0.062 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 19L : Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 18L: DA-18 COM HYD
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Inflow Area=0.163 ac

0.82 cfs @ 12.13 hrs0.82 cfs @ 12.13 hrs
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Summary for Link 19L: Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysi

Inflow Area = 18.843 ac, 29.55% Impervious,  Inflow Depth > 2.44"    for  10-Year Current TLS, Mercer event
Inflow = 23.69 cfs @ 12.24 hrs,  Volume= 3.834 af
Primary = 23.69 cfs @ 12.24 hrs,  Volume= 3.834 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 19L: Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=261,211 sf   1.76% Impervious   Runoff Depth=4.46"Subcatchment 10S: DA10
   Flow Length=1,909'   Tc=24.4 min   CN=66   Runoff=20.54 cfs  2.230 af

Runoff Area=6,399 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 11Sa: DA-11a
   Flow Length=71'   Slope=0.0130 '/'   Tc=9.5 min   CN=61   Runoff=0.65 cfs  0.047 af

Runoff Area=20,908 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 11Sb: DA-11b
   Flow Length=52'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=4.82 cfs  0.332 af

Runoff Area=65,962 sf   0.00% Impervious   Runoff Depth=3.63"Subcatchment 12Sa: DA-12a
   Flow Length=913'   Tc=13.8 min   CN=59   Runoff=5.43 cfs  0.459 af

Runoff Area=19,134 sf   75.87% Impervious   Runoff Depth=7.23"Subcatchment 12Sb: DA-12b
   Flow Length=797'   Tc=4.3 min   CN=89   Runoff=4.04 cfs  0.265 af

Runoff Area=46,483 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 13Sa: DA-13a
   Flow Length=1,145'   Tc=10.2 min   CN=61   Runoff=4.63 cfs  0.344 af

Runoff Area=20,026 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 13Sb: DA-13b
   Flow Length=1,113'   Tc=5.6 min   CN=98   Runoff=4.27 cfs  0.318 af

Runoff Area=17,616 sf   0.00% Impervious   Runoff Depth=3.99"Subcatchment 14Sa: DA-14a
   Flow Length=164'   Tc=9.9 min   CN=62   Runoff=1.84 cfs  0.134 af

Runoff Area=37,529 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 14Sb: DA-14b
   Flow Length=60'   Slope=0.0150 '/'   Tc=0.9 min   CN=98   Runoff=8.65 cfs  0.597 af

Runoff Area=3,981 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 15S: DA-15a
   Flow Length=583'   Tc=10.6 min   CN=61   Runoff=0.39 cfs  0.029 af

Runoff Area=14,314 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 15Sb: DA-15b
   Flow Length=618'   Tc=4.9 min   CN=98   Runoff=3.12 cfs  0.228 af

Runoff Area=91,062 sf   0.00% Impervious   Runoff Depth=3.75"Subcatchment 16Sa: DA-16a
   Flow Length=1,192'   Tc=14.9 min   CN=60   Runoff=7.49 cfs  0.654 af

Runoff Area=79,517 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 16Sb: DA-16b
   Flow Length=1,343'   Tc=6.9 min   CN=98   Runoff=16.22 cfs  1.264 af

Runoff Area=84,864 sf   0.00% Impervious   Runoff Depth=4.34"Subcatchment 17Sa: DA-17a
   Flow Length=480'   Tc=11.8 min   CN=65   Runoff=8.96 cfs  0.705 af

Runoff Area=44,668 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 17Sb: DA-17b
   Flow Length=380'   Tc=2.3 min   CN=98   Runoff=10.28 cfs  0.710 af

Runoff Area=659 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 18Sa: DA-18a
   Flow Length=1,668'   Tc=9.9 min   CN=61   Runoff=0.07 cfs  0.005 af

Runoff Area=6,448 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 18Sb: DA-18b
   Flow Length=1,715'   Tc=6.1 min   CN=98   Runoff=1.35 cfs  0.103 af
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Avg. Flow Depth=1.27'   Max Vel=1.32 fps   Inflow=62.48 cfs  8.138 afReach 19R: Reach to On Stream Pond
n=0.045   L=526.0'   S=0.0025 '/'   Capacity=2,676.51 cfs   Outflow=56.34 cfs  8.132 af

Peak Elev=109.96'  Storage=9,592 cf   Inflow=5.29 cfs  0.380 afPond 11P: Porous Asphalt 3 & Sub-Surface 
   Outflow=0.57 cfs  0.336 af

Peak Elev=104.68'  Storage=10,439 cf   Inflow=8.21 cfs  1.059 afPond 12P: Infiltration Basin 1
   Outflow=3.45 cfs  1.040 af

Peak Elev=100.26'  Storage=16,250 cf   Inflow=9.98 cfs  0.731 afPond 14P: Porous Asphalt 1[Banked] & 2; 
   Outflow=3.06 cfs  0.615 af

   Inflow=8.38 cfs  0.662 afLink 13L: DA-13 COM HYD [MTD 1A&1B]
   Primary=8.38 cfs  0.662 af

   Inflow=3.43 cfs  0.257 afLink 15L: DA-15 COM HYD
   Primary=3.43 cfs  0.257 af

   Inflow=21.89 cfs  1.918 afLink 16L: DA-16 COM HYD
   Primary=21.89 cfs  1.918 af

   Inflow=16.68 cfs  1.415 afLink 17L: DA-17 COM HYD
   Primary=16.68 cfs  1.415 af

   Inflow=1.41 cfs  0.107 afLink 18L: DA-18 COM HYD
   Primary=1.41 cfs  0.107 af

   Inflow=56.97 cfs  8.240 afLink 19L: Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of 
   Primary=56.97 cfs  8.240 af

Total Runoff Area = 18.843 ac   Runoff Volume = 8.424 af   Average Runoff Depth = 5.36"
70.45% Pervious = 13.275 ac     29.55% Impervious = 5.568 ac
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Summary for Subcatchment 10S: DA10

Runoff = 20.54 cfs @ 12.34 hrs,  Volume= 2.230 af,  Depth= 4.46"
     Routed to Reach 19R : Reach to On Stream Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
4,943 55 Woods, Good, HSG B

80,094 70 Woods, Good, HSG C
135,305 61 >75% Grass cover, Good, HSG B

36,275 74 >75% Grass cover, Good, HSG C
* 4,594 98 Unconnected pavement, HSG B (Non Vehicular)

261,211 66 Weighted Average
256,617 98.24% Pervious Area

4,594 1.76% Impervious Area
4,594 100.00% Unconnected

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

7.3 808 0.0150 1.84 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.8 180 0.0350 3.82 22.91 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

6.6 821 0.0040 2.09 75.19 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

24.4 1,909 Total
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Subcatchment 10S: DA10

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=261,211 sf
Runoff Volume=2.230 af

Runoff Depth=4.46"
Flow Length=1,909'

Tc=24.4 min
CN=66

20.54 cfs @ 12.34 hrs
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Summary for Subcatchment 11Sa: DA-11a

Runoff = 0.65 cfs @ 12.17 hrs,  Volume= 0.047 af,  Depth= 3.87"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
6,399 61 >75% Grass cover, Good, HSG B
6,399 100.00% Pervious Area

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

9.3 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.2 23 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.5 71 Total

Subcatchment 11Sa: DA-11a

Runoff

Hydrograph
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=6,399 sf

Runoff Volume=0.047 af
Runoff Depth=3.87"

Flow Length=71'
Slope=0.0130 '/'

Tc=9.5 min
CN=61

0.65 cfs @ 12.17 hrs
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Summary for Subcatchment 11Sb: DA-11b

Runoff = 4.82 cfs @ 12.09 hrs,  Volume= 0.332 af,  Depth= 8.31"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 20,908 98 Paved parking, HSG B (Vehicular)

20,908 100.00% Impervious Area

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

0.8 52 0.0150 1.09 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

Subcatchment 11Sb: DA-11b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=20,908 sf
Runoff Volume=0.332 af

Runoff Depth=8.31"
Flow Length=52'
Slope=0.0150 '/'

Tc=0.8 min
CN=98

4.82 cfs @ 12.09 hrs
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Summary for Subcatchment 12Sa: DA-12a

Runoff = 5.43 cfs @ 12.22 hrs,  Volume= 0.459 af,  Depth= 3.63"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
16,889 55 Woods, Good, HSG B
49,073 61 >75% Grass cover, Good, HSG B
65,962 59 Weighted Average
65,962 100.00% Pervious Area

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

9.2 25 0.0100 0.05 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.31"
Using McCuen-Spiess flow length

1.3 141 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.3 143 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

13.8 913 Total
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Subcatchment 12Sa: DA-12a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=65,962 sf
Runoff Volume=0.459 af

Runoff Depth=3.63"
Flow Length=913'

Tc=13.8 min
CN=59

5.43 cfs @ 12.22 hrs
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Summary for Subcatchment 12Sb: DA-12b

Runoff = 4.04 cfs @ 12.11 hrs,  Volume= 0.265 af,  Depth= 7.23"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 14,517 98 Paved parking, HSG B (Vehicular)
* 4,617 61 Sidewalks, HSG B (Non Vehicular)

19,134 89 Weighted Average
4,617 24.13% Pervious Area

14,517 75.87% Impervious Area

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

1.3 89 0.0130 1.15 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.0 104 0.0070 1.70 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

4.3 797 Total
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Subcatchment 12Sb: DA-12b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=19,134 sf
Runoff Volume=0.265 af

Runoff Depth=7.23"
Flow Length=797'

Tc=4.3 min
CN=89

4.04 cfs @ 12.11 hrs
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Summary for Subcatchment 13Sa: DA-13a

Runoff = 4.63 cfs @ 12.18 hrs,  Volume= 0.344 af,  Depth= 3.87"
     Routed to Link 13L : DA-13 COM HYD [MTD 1A&1B]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
1,164 55 Woods, Good, HSG B

45,319 61 >75% Grass cover, Good, HSG B
46,483 61 Weighted Average
46,483 100.00% Pervious Area

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

5.1 35 0.0310 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"

0.4 69 0.0220 3.01 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.8 314 0.0200 2.89 11.55 Channel Flow, 
Area= 4.0 sf  Perim= 12.0'  r= 0.33'  n= 0.035

0.2 62 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 424 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

10.2 1,145 Total
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Subcatchment 13Sa: DA-13a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=46,483 sf
Runoff Volume=0.344 af

Runoff Depth=3.87"
Flow Length=1,145'

Tc=10.2 min
CN=61

4.63 cfs @ 12.18 hrs
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Summary for Subcatchment 13Sb: DA-13b

Runoff = 4.27 cfs @ 12.13 hrs,  Volume= 0.318 af,  Depth= 8.31"
     Routed to Link 13L : DA-13 COM HYD [MTD 1A&1B]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
15,772 98 Paved roads w/curbs & sewers, HSG B

* 4,254 98 Sidewalks, HSG B (Non Vehicular)
20,026 98 Weighted Average
20,026 100.00% Impervious Area

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

0.9 69 0.0220 1.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.8 314 0.0200 2.89 11.55 Channel Flow, 
Area= 4.0 sf  Perim= 12.0'  r= 0.33'  n= 0.035

0.2 65 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 424 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

5.6 1,113 Total
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Subcatchment 13Sb: DA-13b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=20,026 sf
Runoff Volume=0.318 af

Runoff Depth=8.31"
Flow Length=1,113'

Tc=5.6 min
CN=98

4.27 cfs @ 12.13 hrs
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Summary for Subcatchment 14Sa: DA-14a

Runoff = 1.84 cfs @ 12.18 hrs,  Volume= 0.134 af,  Depth= 3.99"
     Routed to Pond 14P : Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
16,171 61 >75% Grass cover, Good, HSG B

1,445 74 >75% Grass cover, Good, HSG C
17,616 62 Weighted Average
17,616 100.00% Pervious Area

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

9.2 46 0.0120 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.5 50 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 68 0.0100 4.91 3.86 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

9.9 164 Total

Subcatchment 14Sa: DA-14a

Runoff

Hydrograph
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=17,616 sf
Runoff Volume=0.134 af

Runoff Depth=3.99"
Flow Length=164'

Tc=9.9 min
CN=62

1.84 cfs @ 12.18 hrs
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Summary for Subcatchment 14Sb: DA-14b

Runoff = 8.65 cfs @ 12.09 hrs,  Volume= 0.597 af,  Depth= 8.31"
     Routed to Pond 14P : Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 34,989 98 Paved parking, HSG B (Vehicular)
* 2,540 98 Paved parking, HSG C (Vehicular)

37,529 98 Weighted Average
37,529 100.00% Impervious Area

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

0.9 60 0.0150 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

Subcatchment 14Sb: DA-14b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=37,529 sf
Runoff Volume=0.597 af

Runoff Depth=8.31"
Flow Length=60'
Slope=0.0150 '/'

Tc=0.9 min
CN=98

8.65 cfs @ 12.09 hrs
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Summary for Subcatchment 15S: DA-15a

Runoff = 0.39 cfs @ 12.19 hrs,  Volume= 0.029 af,  Depth= 3.87"
     Routed to Link 15L : DA-15 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
3,981 61 >75% Grass cover, Good, HSG B
3,981 100.00% Pervious Area

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

5.0 24 0.0150 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"

1.9 203 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 39 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.3 76 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

2.7 200 0.0036 1.22 7.35 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

10.6 583 Total
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Subcatchment 15S: DA-15a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=3,981 sf

Runoff Volume=0.029 af
Runoff Depth=3.87"

Flow Length=583'
Tc=10.6 min

CN=61

0.39 cfs @ 12.19 hrs
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Summary for Subcatchment 15Sb: DA-15b

Runoff = 3.12 cfs @ 12.12 hrs,  Volume= 0.228 af,  Depth= 8.31"
     Routed to Link 15L : DA-15 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 13,074 98 Paved parking, HSG B (Vehicular)
* 1,240 98 Sidewalks, HSG B (Non Vehicular)

14,314 98 Weighted Average
14,314 100.00% Impervious Area

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

1.1 59 0.0090 0.91 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.9 203 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 39 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.3 76 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

4.9 618 Total
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Subcatchment 15Sb: DA-15b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=14,314 sf
Runoff Volume=0.228 af

Runoff Depth=8.31"
Flow Length=618'

Tc=4.9 min
CN=98

3.12 cfs @ 12.12 hrs
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Summary for Subcatchment 16Sa: DA-16a

Runoff = 7.49 cfs @ 12.24 hrs,  Volume= 0.654 af,  Depth= 3.75"
     Routed to Link 16L : DA-16 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
15,718 55 Woods, Good, HSG B
75,147 61 >75% Grass cover, Good, HSG B

197 80 >75% Grass cover, Good, HSG D
91,062 60 Weighted Average
91,062 100.00% Pervious Area

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

9.3 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.3 29 0.0130 1.84 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 340 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

14.9 1,192 Total
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Subcatchment 16Sa: DA-16a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=91,062 sf
Runoff Volume=0.654 af

Runoff Depth=3.75"
Flow Length=1,192'

Tc=14.9 min
CN=60

7.49 cfs @ 12.24 hrs
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Summary for Subcatchment 16Sb: DA-16b

Runoff = 16.22 cfs @ 12.14 hrs,  Volume= 1.264 af,  Depth= 8.31"
     Routed to Link 16L : DA-16 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 13,840 98 Paved parking, HSG B (Vehicular)
* 63,000 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 2,677 98 Roofs & Sidewalks, HSG D (Non Vehicular)

79,517 98 Weighted Average
79,517 100.00% Impervious Area

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

0.6 32 0.0100 0.84 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.0 196 0.0050 3.18 1.11 Pipe Channel, 
8.0"  Round  Area= 0.3 sf  Perim= 2.1'  r= 0.17'
n= 0.010  

1.4 275 0.0050 3.21 2.52 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.2 259 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 340 0.0050 4.20 7.43 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.9 200 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

0.5 41 0.0020 1.48 53.16 Channel Flow, 
Area= 36.0 sf  Perim= 36.0'  r= 1.00'  n= 0.045

6.9 1,343 Total
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Subcatchment 16Sb: DA-16b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=79,517 sf
Runoff Volume=1.264 af

Runoff Depth=8.31"
Flow Length=1,343'

Tc=6.9 min
CN=98

16.22 cfs @ 12.14 hrs



TLS: Campus Drive West
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"22-019 Proposed R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 360HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 17Sa: DA-17a

Runoff = 8.96 cfs @ 12.20 hrs,  Volume= 0.705 af,  Depth= 4.34"
     Routed to Link 17L : DA-17 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
21,515 55 Woods, Good, HSG B
31,307 70 Woods, Good, HSG C

1,317 77 Woods, Good, HSG D
21,658 61 >75% Grass cover, Good, HSG B

3,641 74 >75% Grass cover, Good, HSG C
5,426 80 >75% Grass cover, Good, HSG D

84,864 65 Weighted Average
84,864 100.00% Pervious Area

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

9.2 59 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

1.7 173 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 53 0.0130 6.00 7.37 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

11.8 480 Total
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Subcatchment 17Sa: DA-17a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=84,864 sf
Runoff Volume=0.705 af

Runoff Depth=4.34"
Flow Length=480'

Tc=11.8 min
CN=65

8.96 cfs @ 12.20 hrs
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Summary for Subcatchment 17Sb: DA-17b

Runoff = 10.28 cfs @ 12.10 hrs,  Volume= 0.710 af,  Depth= 8.31"
     Routed to Link 17L : DA-17 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 12,920 98 Paved parking, HSG B (Vehicular)
* 27,394 98 Roofs & Sidewalks, HSG B (Non Vehicular)
* 1,571 98 Paved parking, HSG C (Vehicular)
* 425 98 Paved parking, HSG D (Vehicular)
* 2,358 98 Roofs & Sidewalks, HSG D (Non Vehicular)

44,668 98 Weighted Average
44,668 100.00% Impervious Area

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

1.3 100 0.0170 1.31 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

0.1 32 0.0590 3.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 53 0.0130 6.00 7.37 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.8 195 0.0360 3.87 23.24 Channel Flow, 
Area= 6.0 sf  Perim= 18.0'  r= 0.33'  n= 0.035

2.3 380 Total
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Subcatchment 17Sb: DA-17b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=44,668 sf
Runoff Volume=0.710 af

Runoff Depth=8.31"
Flow Length=380'

Tc=2.3 min
CN=98

10.28 cfs @ 12.10 hrs
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Summary for Subcatchment 18Sa: DA-18a

Runoff = 0.07 cfs @ 12.18 hrs,  Volume= 0.005 af,  Depth= 3.87"
     Routed to Link 18L : DA-18 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
659 61 >75% Grass cover, Good, HSG B
659 100.00% Pervious Area

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

4.5 24 0.0200 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"

1.4 133 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 182 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

9.9 1,668 Total
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Subcatchment 18Sa: DA-18a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=659 sf
Runoff Volume=0.005 af

Runoff Depth=3.87"
Flow Length=1,668'

Tc=9.9 min
CN=61

0.07 cfs @ 12.18 hrs
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Summary for Subcatchment 18Sb: DA-18b

Runoff = 1.35 cfs @ 12.13 hrs,  Volume= 0.103 af,  Depth= 8.31"
     Routed to Link 18L : DA-18 COM HYD

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 1,155 98 Paved parking, HSG B (Vehicular)
* 5,293 98 Roofs & Sidewalks, HSG B (Non Vehicular)

6,448 98 Weighted Average
6,448 100.00% Impervious Area

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

0.9 52 0.0100 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.1 133 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.9 201 0.0070 3.80 2.98 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  

1.0 224 0.0050 3.72 4.57 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

1.3 729 0.0120 9.15 44.93 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

0.9 376 0.0060 7.31 51.66 Pipe Channel, 
36.0"  Round  Area= 7.1 sf  Perim= 9.4'  r= 0.75'
n= 0.013  

6.1 1,715 Total
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Subcatchment 18Sb: DA-18b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"
Runoff Area=6,448 sf

Runoff Volume=0.103 af
Runoff Depth=8.31"
Flow Length=1,715'

Tc=6.1 min
CN=98

1.35 cfs @ 12.13 hrs
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Summary for Reach 19R: Reach to On Stream Pond

Inflow Area = 18.679 ac, 29.01% Impervious,  Inflow Depth > 5.23"    for  100-Year Current TLS, Mercer event
Inflow = 62.48 cfs @ 12.13 hrs,  Volume= 8.138 af
Outflow = 56.34 cfs @ 12.26 hrs,  Volume= 8.132 af,  Atten= 10%,  Lag= 7.6 min
     Routed to Link 19L : Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.32 fps,  Min. Travel Time= 6.6 min
Avg. Velocity = 0.46 fps,  Avg. Travel Time= 19.2 min

Peak Storage= 22,416 cf @ 12.26 hrs
Average Depth at Peak Storage= 1.27' , Surface Width= 58.93'
Bank-Full Depth= 6.00'  Flow Area= 768.0 sf,  Capacity= 2,676.51 cfs

8.00'  x  6.00'  deep channel,  n= 0.045
Side Slope Z-value= 20.0 '/'   Top Width= 248.00'
Length= 526.0'   Slope= 0.0025 '/'
Inlet Invert= 91.30',  Outlet Invert= 90.00'

‡

Reach 19R: Reach to On Stream Pond
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Inflow Area=18.679 ac
Avg. Flow Depth=1.27'

Max Vel=1.32 fps
n=0.045
L=526.0'

S=0.0025 '/'
Capacity=2,676.51 cfs

62.48 cfs @ 12.13 hrs

56.34 cfs @ 12.26 hrs
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Summary for Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow Area = 0.627 ac, 76.57% Impervious,  Inflow Depth = 7.27"    for  100-Year Current TLS, Mercer event
Inflow = 5.29 cfs @ 12.10 hrs,  Volume= 0.380 af
Outflow = 0.57 cfs @ 12.74 hrs,  Volume= 0.336 af,  Atten= 89%,  Lag= 38.5 min
Primary = 0.57 cfs @ 12.74 hrs,  Volume= 0.336 af
     Routed to Pond 12P : Infiltration Basin 1

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 109.96' @ 12.74 hrs   Surf.Area= 5,782 sf   Storage= 9,592 cf

Plug-Flow detention time= 360.9 min calculated for 0.336 af (89% of inflow)
Center-of-Mass det. time= 302.6 min ( 1,052.5 - 750.0 )

Volume Invert Avail.Storage Storage Description
#1 106.50' 6,813 cf Stone Bed (Prismatic) Listed below (Recalc)

20,237 cf Overall - 3,205 cf Embedded = 17,032 cf  x 40.0% Voids
#2 107.00' 942 cf 24.0"  Round Pipe Storage  x 3  Inside #1

L= 100.0'
1,283 cf Overall - 2.0" Wall Thickness = 942 cf

#3 107.00' 622 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 66.0'

#4 107.00' 377 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 40.0'

#5 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

#6 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

9,678 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

106.50 5,782 0 0
110.00 5,782 20,237 20,237

Device Routing     Invert Outlet Devices
#1 Primary 107.24' 3.0" Vert. Lower Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Primary 109.75' 12.0" Vert. Upper Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.57 cfs @ 12.74 hrs  HW=109.96'   (Free Discharge)
1=Lower Orifice  (Orifice Controls 0.38 cfs @ 7.76 fps)
2=Upper Orifice  (Orifice Controls 0.19 cfs @ 1.57 fps)
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Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.627 ac
Peak Elev=109.96'
Storage=9,592 cf

5.29 cfs @ 12.10 hrs

0.57 cfs @ 12.74 hrs
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Summary for Pond 12P: Infiltration Basin 1

Inflow Area = 2.580 ac, 31.52% Impervious,  Inflow Depth > 4.93"    for  100-Year Current TLS, Mercer event
Inflow = 8.21 cfs @ 12.13 hrs,  Volume= 1.059 af
Outflow = 3.45 cfs @ 12.52 hrs,  Volume= 1.040 af,  Atten= 58%,  Lag= 23.4 min
Primary = 3.45 cfs @ 12.52 hrs,  Volume= 1.040 af
     Routed to Reach 19R : Reach to On Stream Pond

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 104.68' @ 12.52 hrs   Surf.Area= 8,110 sf   Storage= 10,439 cf

Plug-Flow detention time= 75.7 min calculated for 1.040 af (98% of inflow)
Center-of-Mass det. time= 61.6 min ( 960.2 - 898.6 )

Volume Invert Avail.Storage Storage Description
#1 103.10' 17,202 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

103.10 5,155 0 0
104.00 6,832 5,394 5,394
105.00 8,725 7,779 13,173
105.43 10,016 4,029 17,202

Device Routing     Invert Outlet Devices
#1 Primary 103.24' 0.9' long Rectangular Weir   2 End Contraction(s)   
#2 Primary 104.75' 40.0' long  + 8.0 '/' SideZ  x 10.0' breadth Emergency Spillway   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=3.45 cfs @ 12.52 hrs  HW=104.68'   (Free Discharge)
1=Rectangular Weir  (Weir Controls 3.45 cfs @ 3.92 fps)
2=Emergency Spillway  ( Controls 0.00 cfs)
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Pond 12P: Infiltration Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.580 ac
Peak Elev=104.68'
Storage=10,439 cf

8.21 cfs @ 12.13 hrs

3.45 cfs @ 12.52 hrs



TLS: Campus Drive West
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"22-019 Proposed R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 373HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 14P: Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Inflow Area = 1.266 ac, 68.06% Impervious,  Inflow Depth = 6.93"    for  100-Year Current TLS, Mercer event
Inflow = 9.98 cfs @ 12.10 hrs,  Volume= 0.731 af
Outflow = 3.06 cfs @ 12.31 hrs,  Volume= 0.615 af,  Atten= 69%,  Lag= 12.5 min
Primary = 3.06 cfs @ 12.31 hrs,  Volume= 0.615 af
     Routed to Reach 19R : Reach to On Stream Pond

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 100.26' @ 12.31 hrs   Surf.Area= 8,359 sf   Storage= 16,250 cf

Plug-Flow detention time= 426.3 min calculated for 0.615 af (84% of inflow)
Center-of-Mass det. time= 353.8 min ( 1,110.1 - 756.3 )

Volume Invert Avail.Storage Storage Description
#1 96.30' 9,272 cf Lower Section Stone Bed-Perforated Pipes (Prismatic) Listed below (Reca

33,436 cf Overall - 10,257 cf Embedded = 23,179 cf  x 40.0% Voids
#2 97.05' 2,916 cf 30.0"  Round Perforated Pipes  x 6  Inside #1

L= 99.0'
4,199 cf Overall - 3.0" Wall Thickness = 2,916 cf

#3 97.05' 1,149 cf 30.0"  Round Perforated Pipes  x 3  Inside #1
L= 78.0'
1,654 cf Overall - 3.0" Wall Thickness = 1,149 cf

#4 97.05' 928 cf 30.0"  Round Perforated Pipes  x 3  Inside #1
L= 63.0'
1,336 cf Overall - 3.0" Wall Thickness = 928 cf

#5 97.05' 2,130 cf 30.0"  Round Perforated Pipes  Inside #1
L= 434.0'
3,068 cf Overall - 3.0" Wall Thickness = 2,130 cf

16,394 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
96.30 8,359 0 0

100.30 8,359 33,436 33,436

Device Routing     Invert Outlet Devices
#1 Primary 97.29' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Primary 99.30' 1.1' long Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=3.06 cfs @ 12.31 hrs  HW=100.26'   (Free Discharge)
1=Orifice  (Orifice Controls 0.28 cfs @ 8.15 fps)
2=Rectangular Weir  (Weir Controls 2.78 cfs @ 3.20 fps)
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Pond 14P: Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=1.266 ac
Peak Elev=100.26'
Storage=16,250 cf

9.98 cfs @ 12.10 hrs

3.06 cfs @ 12.31 hrs
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Summary for Link 13L: DA-13 COM HYD [MTD 1A&1B]

Inflow Area = 1.527 ac, 30.11% Impervious,  Inflow Depth = 5.21"    for  100-Year Current TLS, Mercer event
Inflow = 8.38 cfs @ 12.14 hrs,  Volume= 0.662 af
Primary = 8.38 cfs @ 12.14 hrs,  Volume= 0.662 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 13L: DA-13 COM HYD [MTD 1A&1B]

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.527 ac

8.38 cfs @ 12.14 hrs8.38 cfs @ 12.14 hrs



TLS: Campus Drive West
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"22-019 Proposed R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 376HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Link 15L: DA-15 COM HYD

Inflow Area = 0.420 ac, 78.24% Impervious,  Inflow Depth = 7.34"    for  100-Year Current TLS, Mercer event
Inflow = 3.43 cfs @ 12.12 hrs,  Volume= 0.257 af
Primary = 3.43 cfs @ 12.12 hrs,  Volume= 0.257 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 15L: DA-15 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link 16L: DA-16 COM HYD

Inflow Area = 3.916 ac, 46.62% Impervious,  Inflow Depth = 5.88"    for  100-Year Current TLS, Mercer event
Inflow = 21.89 cfs @ 12.15 hrs,  Volume= 1.918 af
Primary = 21.89 cfs @ 12.15 hrs,  Volume= 1.918 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 16L: DA-16 COM HYD

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link 17L: DA-17 COM HYD

Inflow Area = 2.974 ac, 34.48% Impervious,  Inflow Depth = 5.71"    for  100-Year Current TLS, Mercer event
Inflow = 16.68 cfs @ 12.11 hrs,  Volume= 1.415 af
Primary = 16.68 cfs @ 12.11 hrs,  Volume= 1.415 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 19R : Reach to On Stream Pond

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 17L: DA-17 COM HYD

Inflow
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Inflow Area=2.974 ac
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Summary for Link 18L: DA-18 COM HYD

Inflow Area = 0.163 ac, 90.73% Impervious,  Inflow Depth = 7.90"    for  100-Year Current TLS, Mercer event
Inflow = 1.41 cfs @ 12.13 hrs,  Volume= 0.107 af
Primary = 1.41 cfs @ 12.13 hrs,  Volume= 0.107 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Link 19L : Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 18L: DA-18 COM HYD

Inflow
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Summary for Link 19L: Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysi

Inflow Area = 18.843 ac, 29.55% Impervious,  Inflow Depth > 5.25"    for  100-Year Current TLS, Mercer event
Inflow = 56.97 cfs @ 12.25 hrs,  Volume= 8.240 af
Primary = 56.97 cfs @ 12.25 hrs,  Volume= 8.240 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 19L: Proposed: Two, 10- & 100-yr; COM HYD @ On Stream Pond [Point of Analysis]
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=6,399 sf   0.00% Impervious   Runoff Depth=3.87"Subcatchment 11Sa: DA-11a
   Flow Length=71'   Slope=0.0130 '/'   Tc=9.5 min   CN=61   Runoff=0.65 cfs  0.047 af

Runoff Area=20,908 sf   100.00% Impervious   Runoff Depth=8.31"Subcatchment 11Sb: DA-11b
   Flow Length=52'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=4.82 cfs  0.332 af

Runoff Area=65,962 sf   0.00% Impervious   Runoff Depth=3.63"Subcatchment 12Sa: DA-12a
   Flow Length=913'   Tc=13.8 min   CN=59   Runoff=5.43 cfs  0.459 af

Runoff Area=19,134 sf   75.87% Impervious   Runoff Depth=7.23"Subcatchment 12Sb: DA-12b
   Flow Length=797'   Tc=4.3 min   CN=89   Runoff=4.04 cfs  0.265 af

Peak Elev=109.96'  Storage=9,592 cf   Inflow=5.29 cfs  0.380 afPond 11P: Porous Asphalt 3 & Sub-Surface 
   Outflow=0.57 cfs  0.336 af

Peak Elev=104.91'  Storage=12,360 cf   Inflow=8.21 cfs  1.059 afPond 12P: Infiltration Basin 1
   Outflow=6.30 cfs  0.806 af

Total Runoff Area = 2.580 ac   Runoff Volume = 1.103 af   Average Runoff Depth = 5.13"
68.48% Pervious = 1.767 ac     31.52% Impervious = 0.813 ac
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Summary for Subcatchment 11Sa: DA-11a

Runoff = 0.65 cfs @ 12.17 hrs,  Volume= 0.047 af,  Depth= 3.87"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
6,399 61 >75% Grass cover, Good, HSG B
6,399 100.00% Pervious Area

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

9.3 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.2 23 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.5 71 Total

Subcatchment 11Sa: DA-11a

Runoff

Hydrograph
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100-Year Current TLS
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Runoff Volume=0.047 af
Runoff Depth=3.87"

Flow Length=71'
Slope=0.0130 '/'

Tc=9.5 min
CN=61

0.65 cfs @ 12.17 hrs
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Summary for Subcatchment 11Sb: DA-11b

Runoff = 4.82 cfs @ 12.09 hrs,  Volume= 0.332 af,  Depth= 8.31"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 20,908 98 Paved parking, HSG B (Vehicular)

20,908 100.00% Impervious Area

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

0.8 52 0.0150 1.09 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

Subcatchment 11Sb: DA-11b

Runoff

Hydrograph

Time  (hours)
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Mercer Rainfall=8.55"

Runoff Area=20,908 sf
Runoff Volume=0.332 af

Runoff Depth=8.31"
Flow Length=52'
Slope=0.0150 '/'

Tc=0.8 min
CN=98

4.82 cfs @ 12.09 hrs
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Summary for Subcatchment 12Sa: DA-12a

Runoff = 5.43 cfs @ 12.22 hrs,  Volume= 0.459 af,  Depth= 3.63"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
16,889 55 Woods, Good, HSG B
49,073 61 >75% Grass cover, Good, HSG B
65,962 59 Weighted Average
65,962 100.00% Pervious Area

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

9.2 25 0.0100 0.05 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.31"
Using McCuen-Spiess flow length

1.3 141 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.3 143 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

13.8 913 Total
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Subcatchment 12Sa: DA-12a

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=65,962 sf
Runoff Volume=0.459 af

Runoff Depth=3.63"
Flow Length=913'

Tc=13.8 min
CN=59

5.43 cfs @ 12.22 hrs
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Summary for Subcatchment 12Sb: DA-12b

Runoff = 4.04 cfs @ 12.11 hrs,  Volume= 0.265 af,  Depth= 7.23"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"

Area (sf) CN Description
* 14,517 98 Paved parking, HSG B (Vehicular)
* 4,617 61 Sidewalks, HSG B (Non Vehicular)

19,134 89 Weighted Average
4,617 24.13% Pervious Area

14,517 75.87% Impervious Area

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

1.3 89 0.0130 1.15 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.0 104 0.0070 1.70 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

4.3 797 Total
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Subcatchment 12Sb: DA-12b

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
100-Year Current TLS
Mercer Rainfall=8.55"

Runoff Area=19,134 sf
Runoff Volume=0.265 af

Runoff Depth=7.23"
Flow Length=797'

Tc=4.3 min
CN=89

4.04 cfs @ 12.11 hrs
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Summary for Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow Area = 0.627 ac, 76.57% Impervious,  Inflow Depth = 7.27"    for  100-Year Current TLS, Mercer event
Inflow = 5.29 cfs @ 12.10 hrs,  Volume= 0.380 af
Outflow = 0.57 cfs @ 12.74 hrs,  Volume= 0.336 af,  Atten= 89%,  Lag= 38.5 min
Primary = 0.57 cfs @ 12.74 hrs,  Volume= 0.336 af
     Routed to Pond 12P : Infiltration Basin 1

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 109.96' @ 12.74 hrs   Surf.Area= 5,782 sf   Storage= 9,592 cf

Plug-Flow detention time= 360.9 min calculated for 0.336 af (89% of inflow)
Center-of-Mass det. time= 302.6 min ( 1,052.5 - 750.0 )

Volume Invert Avail.Storage Storage Description
#1 106.50' 6,813 cf Stone Bed (Prismatic) Listed below (Recalc)

20,237 cf Overall - 3,205 cf Embedded = 17,032 cf  x 40.0% Voids
#2 107.00' 942 cf 24.0"  Round Pipe Storage  x 3  Inside #1

L= 100.0'
1,283 cf Overall - 2.0" Wall Thickness = 942 cf

#3 107.00' 622 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 66.0'

#4 107.00' 377 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 40.0'

#5 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

#6 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

9,678 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

106.50 5,782 0 0
110.00 5,782 20,237 20,237

Device Routing     Invert Outlet Devices
#1 Primary 107.24' 3.0" Vert. Lower Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Primary 109.75' 12.0" Vert. Upper Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.57 cfs @ 12.74 hrs  HW=109.96'   (Free Discharge)
1=Lower Orifice  (Orifice Controls 0.38 cfs @ 7.76 fps)
2=Upper Orifice  (Orifice Controls 0.19 cfs @ 1.57 fps)
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Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow
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Inflow Area=0.627 ac
Peak Elev=109.96'
Storage=9,592 cf

5.29 cfs @ 12.10 hrs

0.57 cfs @ 12.74 hrs



TLS: Campus Drive West
NOAA 24-hr C  100-Year Current TLS, Mercer Rainfall=8.55"22-019 Spillway R0 (10-24-23)

Prepared by The Reynolds Group, Inc
Page 391HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 12P: Infiltration Basin 1

Blocked Outlet Control Structure

Inflow Area = 2.580 ac, 31.52% Impervious,  Inflow Depth > 4.93"    for  100-Year Current TLS, Mercer event
Inflow = 8.21 cfs @ 12.13 hrs,  Volume= 1.059 af
Outflow = 6.30 cfs @ 12.29 hrs,  Volume= 0.806 af,  Atten= 23%,  Lag= 9.5 min
Primary = 6.30 cfs @ 12.29 hrs,  Volume= 0.806 af
     Routed to nonexistent node 19R

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 104.91' @ 12.29 hrs   Surf.Area= 8,547 sf   Storage= 12,360 cf

Plug-Flow detention time= 193.6 min calculated for 0.805 af (76% of inflow)
Center-of-Mass det. time= 75.0 min ( 973.5 - 898.6 )

Volume Invert Avail.Storage Storage Description
#1 103.10' 17,202 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

103.10 5,155 0 0
104.00 6,832 5,394 5,394
105.00 8,725 7,779 13,173
105.43 10,016 4,029 17,202

Device Routing     Invert Outlet Devices
#1 Primary 103.24' 0.9' long Rectangular Weir X 0.00   2 End Contraction(s)   
#2 Primary 104.75' 40.0' long  + 8.0 '/' SideZ  x 10.0' breadth Emergency Spillway   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=6.28 cfs @ 12.29 hrs  HW=104.91'   (Free Discharge)
1=Rectangular Weir  ( Controls 0.00 cfs)
2=Emergency Spillway  (Weir Controls 6.28 cfs @ 0.98 fps)
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Pond 12P: Infiltration Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.580 ac
Peak Elev=104.91'
Storage=12,360 cf

8.21 cfs @ 12.13 hrs

6.30 cfs @ 12.29 hrs
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Time span=0.00-5.00 hrs, dt=0.01 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=6,399 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 11Sa: DA-11a
   Flow Length=71'   Slope=0.0130 '/'   Tc=9.5 min   CN=61   Runoff=0.00 cfs  0.000 af

Runoff Area=20,908 sf   100.00% Impervious   Runoff Depth=1.03"Subcatchment 11Sb: DA-11b
   Flow Length=52'   Slope=0.0150 '/'   Tc=0.8 min   CN=98   Runoff=1.48 cfs  0.041 af

Runoff Area=65,962 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 12Sa: DA-12a
   Flow Length=913'   Tc=13.8 min   CN=59   Runoff=0.00 cfs  0.000 af

Runoff Area=19,134 sf   75.87% Impervious   Runoff Depth=0.45"Subcatchment 12Sb: DA-12b
   Flow Length=797'   Tc=4.3 min   CN=89   Runoff=0.68 cfs  0.016 af

Runoff Area=17,616 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 14Sa: DA-14a
   Flow Length=164'   Tc=9.9 min   CN=62   Runoff=0.00 cfs  0.000 af

Runoff Area=37,529 sf   100.00% Impervious   Runoff Depth=1.03"Subcatchment 14Sb: DA-14b
   Flow Length=60'   Slope=0.0150 '/'   Tc=0.9 min   CN=98   Runoff=2.66 cfs  0.074 af

Peak Elev=107.24'  Storage=1,802 cf   Inflow=1.48 cfs  0.041 afPond 11P: Porous Asphalt 3 & Sub-Surface 
   Outflow=0.00 cfs  0.000 af

Peak Elev=103.24'  Storage=718 cf   Inflow=0.68 cfs  0.016 afPond 12P: Infiltration Basin 1
   Outflow=0.00 cfs  0.000 af

Peak Elev=97.29'  Storage=3,236 cf   Inflow=2.66 cfs  0.074 afPond 14P: Porous Asphalt 1[Banked] & 2; 
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 3.846 ac   Runoff Volume = 0.132 af   Average Runoff Depth = 0.41"
56.46% Pervious = 2.172 ac     43.54% Impervious = 1.675 ac
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Summary for Subcatchment 11Sa: DA-11a

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJ WQ Storm Rainfall=1.25"

Area (sf) CN Description
6,399 61 >75% Grass cover, Good, HSG B
6,399 100.00% Pervious Area

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

9.3 48 0.0130 0.09 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.2 23 0.0130 1.71 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

9.5 71 Total

Subcatchment 11Sa: DA-11a

Runoff
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NJ DEP 2-hr
NJ WQ Storm Rainfall=1.25"

Runoff Area=6,399 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=71'
Slope=0.0130 '/'

Tc=9.5 min
CN=61

0.00 cfs @ 0.00 hrs
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Summary for Subcatchment 11Sb: DA-11b

Runoff = 1.48 cfs @ 1.08 hrs,  Volume= 0.041 af,  Depth= 1.03"
     Routed to Pond 11P : Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJ WQ Storm Rainfall=1.25"

Area (sf) CN Description
* 20,908 98 Paved parking, HSG B (Vehicular)

20,908 100.00% Impervious Area

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

0.8 52 0.0150 1.09 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

Subcatchment 11Sb: DA-11b

Runoff

Hydrograph

Time  (hours)
543210
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NJ DEP 2-hr
NJ WQ Storm Rainfall=1.25"

Runoff Area=20,908 sf
Runoff Volume=0.041 af

Runoff Depth=1.03"
Flow Length=52'
Slope=0.0150 '/'

Tc=0.8 min
CN=98

1.48 cfs @ 1.08 hrs
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Summary for Subcatchment 12Sa: DA-12a

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJ WQ Storm Rainfall=1.25"

Area (sf) CN Description
16,889 55 Woods, Good, HSG B
49,073 61 >75% Grass cover, Good, HSG B
65,962 59 Weighted Average
65,962 100.00% Pervious Area

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

9.2 25 0.0100 0.05 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.31"
Using McCuen-Spiess flow length

1.3 141 0.0140 1.77 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.3 143 0.0080 1.82 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

13.8 913 Total
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Subcatchment 12Sa: DA-12a

Runoff

Hydrograph
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NJ DEP 2-hr
NJ WQ Storm Rainfall=1.25"

Runoff Area=65,962 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=913'

Tc=13.8 min
CN=59

0.00 cfs @ 0.00 hrs
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Summary for Subcatchment 12Sb: DA-12b

Runoff = 0.68 cfs @ 1.11 hrs,  Volume= 0.016 af,  Depth= 0.45"
     Routed to Pond 12P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJ WQ Storm Rainfall=1.25"

Area (sf) CN Description
* 14,517 98 Paved parking, HSG B (Vehicular)
* 4,617 61 Sidewalks, HSG B (Non Vehicular)

19,134 89 Weighted Average
4,617 24.13% Pervious Area

14,517 75.87% Impervious Area

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

1.3 89 0.0130 1.15 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

1.0 104 0.0070 1.70 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 159 0.0050 4.03 4.95 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

1.3 445 0.0050 5.52 17.33 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

4.3 797 Total
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Subcatchment 12Sb: DA-12b
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NJ DEP 2-hr
NJ WQ Storm Rainfall=1.25"

Runoff Area=19,134 sf
Runoff Volume=0.016 af

Runoff Depth=0.45"
Flow Length=797'

Tc=4.3 min
CN=89

0.68 cfs @ 1.11 hrs
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Summary for Subcatchment 14Sa: DA-14a

Runoff = 0.00 cfs @ 2.07 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Pond 14P : Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJ WQ Storm Rainfall=1.25"

Area (sf) CN Description
16,171 61 >75% Grass cover, Good, HSG B

1,445 74 >75% Grass cover, Good, HSG C
17,616 62 Weighted Average
17,616 100.00% Pervious Area

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

9.2 46 0.0120 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.31"
Using McCuen-Spiess flow length

0.5 50 0.0120 1.64 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 68 0.0100 4.91 3.86 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

9.9 164 Total

Subcatchment 14Sa: DA-14a
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NJ DEP 2-hr
NJ WQ Storm Rainfall=1.25"

Runoff Area=17,616 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=164'

Tc=9.9 min
CN=62

0.00 cfs @ 2.07 hrs
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Summary for Subcatchment 14Sb: DA-14b

Runoff = 2.66 cfs @ 1.08 hrs,  Volume= 0.074 af,  Depth= 1.03"
     Routed to Pond 14P : Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJ WQ Storm Rainfall=1.25"

Area (sf) CN Description
* 34,989 98 Paved parking, HSG B (Vehicular)
* 2,540 98 Paved parking, HSG C (Vehicular)

37,529 98 Weighted Average
37,529 100.00% Impervious Area

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

0.9 60 0.0150 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.31"

Subcatchment 14Sb: DA-14b

Runoff

Hydrograph

Time  (hours)
543210
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0

NJ DEP 2-hr
NJ WQ Storm Rainfall=1.25"

Runoff Area=37,529 sf
Runoff Volume=0.074 af

Runoff Depth=1.03"
Flow Length=60'
Slope=0.0150 '/'

Tc=0.9 min
CN=98

2.66 cfs @ 1.08 hrs



TLS: Campus Drive West
NJ DEP 2-hr  NJ WQ Storm Rainfall=1.25"22-019 Water Quality (10-24-23)

Prepared by The Reynolds Group, Inc
Page 403HydroCAD® 10.20-2g  s/n 03506  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow Area = 0.627 ac, 76.57% Impervious,  Inflow Depth = 0.79"    for  NJ WQ Storm event
Inflow = 1.48 cfs @ 1.08 hrs,  Volume= 0.041 af
Outflow = 0.00 cfs @ 2.04 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 57.7 min
Primary = 0.00 cfs @ 2.04 hrs,  Volume= 0.000 af
     Routed to Pond 12P : Infiltration Basin 1

Routing by Stor-Ind method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Peak Elev= 107.24' @ 2.04 hrs   Surf.Area= 5,782 sf   Storage= 1,802 cf

Plug-Flow detention time= 186.0 min calculated for 0.000 af (0% of inflow)
Center-of-Mass det. time= 141.3 min ( 206.8 - 65.5 )

Volume Invert Avail.Storage Storage Description
#1 106.50' 6,813 cf Stone Bed (Prismatic) Listed below (Recalc)

20,237 cf Overall - 3,205 cf Embedded = 17,032 cf  x 40.0% Voids
#2 107.00' 942 cf 24.0"  Round Pipe Storage  x 3  Inside #1

L= 100.0'
1,283 cf Overall - 2.0" Wall Thickness = 942 cf

#3 107.00' 622 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 66.0'

#4 107.00' 377 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 40.0'

#5 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

#6 107.00' 462 cf 24.0"  Round Pipe Storage  x 3  Inside #1
L= 49.0'

9,678 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

106.50 5,782 0 0
110.00 5,782 20,237 20,237

Device Routing     Invert Outlet Devices
#1 Primary 107.24' 3.0" Vert. Lower Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Primary 109.75' 12.0" Vert. Upper Orifice    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.00 cfs @ 2.04 hrs  HW=107.24'   (Free Discharge)
1=Lower Orifice  (Orifice Controls 0.00 cfs @ 0.18 fps)
2=Upper Orifice  ( Controls 0.00 cfs)
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Pond 11P: Porous Asphalt 3 & Sub-Surface Infiltration Basin 3 [Banked]

Inflow
Primary

Hydrograph

Time  (hours)
543210
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Inflow Area=0.627 ac
Peak Elev=107.24'
Storage=1,802 cf

1.48 cfs @ 1.08 hrs

0.00 cfs @ 2.04 hrs
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Summary for Pond 12P: Infiltration Basin 1

Inflow Area = 2.580 ac, 31.52% Impervious,  Inflow Depth > 0.08"    for  NJ WQ Storm event
Inflow = 0.68 cfs @ 1.11 hrs,  Volume= 0.016 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to nonexistent node 19R

Routing by Stor-Ind method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Peak Elev= 103.24' @ 5.00 hrs   Surf.Area= 5,408 sf   Storage= 718 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 103.10' 17,202 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

103.10 5,155 0 0
104.00 6,832 5,394 5,394
105.00 8,725 7,779 13,173
105.43 10,016 4,029 17,202

Device Routing     Invert Outlet Devices
#1 Primary 103.24' 0.9' long Rectangular Weir   2 End Contraction(s)   
#2 Primary 104.75' 40.0' long  + 8.0 '/' SideZ  x 10.0' breadth Emergency Spillway   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.10'   (Free Discharge)
1=Rectangular Weir  ( Controls 0.00 cfs)
2=Emergency Spillway  ( Controls 0.00 cfs)
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Pond 12P: Infiltration Basin 1
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Inflow Area=2.580 ac
Peak Elev=103.24'

Storage=718 cf

0.68 cfs @ 1.11 hrs

0.00 cfs @ 0.00 hrs
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Summary for Pond 14P: Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Inflow Area = 1.266 ac, 68.06% Impervious,  Inflow Depth = 0.70"    for  NJ WQ Storm event
Inflow = 2.66 cfs @ 1.08 hrs,  Volume= 0.074 af
Outflow = 0.00 cfs @ 2.18 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 66.2 min
Primary = 0.00 cfs @ 2.18 hrs,  Volume= 0.000 af
     Routed to nonexistent node 19R

Routing by Stor-Ind method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Peak Elev= 97.29' @ 2.18 hrs   Surf.Area= 8,359 sf   Storage= 3,236 cf

Plug-Flow detention time= 189.2 min calculated for 0.000 af (0% of inflow)
Center-of-Mass det. time= 143.6 min ( 209.2 - 65.6 )

Volume Invert Avail.Storage Storage Description
#1 96.30' 9,272 cf Lower Section Stone Bed-Perforated Pipes (Prismatic) Listed below (Reca

33,436 cf Overall - 10,257 cf Embedded = 23,179 cf  x 40.0% Voids
#2 97.05' 2,916 cf 30.0"  Round Perforated Pipes  x 6  Inside #1

L= 99.0'
4,199 cf Overall - 3.0" Wall Thickness = 2,916 cf

#3 97.05' 1,149 cf 30.0"  Round Perforated Pipes  x 3  Inside #1
L= 78.0'
1,654 cf Overall - 3.0" Wall Thickness = 1,149 cf

#4 97.05' 928 cf 30.0"  Round Perforated Pipes  x 3  Inside #1
L= 63.0'
1,336 cf Overall - 3.0" Wall Thickness = 928 cf

#5 97.05' 2,130 cf 30.0"  Round Perforated Pipes  Inside #1
L= 434.0'
3,068 cf Overall - 3.0" Wall Thickness = 2,130 cf

16,394 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
96.30 8,359 0 0

100.30 8,359 33,436 33,436

Device Routing     Invert Outlet Devices
#1 Primary 97.29' 2.5" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Primary 99.30' 1.1' long Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=0.00 cfs @ 2.18 hrs  HW=97.29'   (Free Discharge)
1=Orifice  (Orifice Controls 0.00 cfs @ 0.19 fps)
2=Rectangular Weir  ( Controls 0.00 cfs)
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Pond 14P: Porous Asphalt 1[Banked] & 2; Sub-Surface Infiltration Basin 2

Inflow
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543210

F
lo

w
  (

cf
s)

2

1

0

Inflow Area=1.266 ac
Peak Elev=97.29'
Storage=3,236 cf

2.66 cfs @ 1.08 hrs

0.00 cfs @ 2.18 hrs



                                              
 

 

The Lawrenceville School 

Campus Drive West, 2500 Main Street, Lawrence, NJ 

10/24/23 

 

Sizing Basis: 
Filterra High Capacity biofiltration system has received final certification from the NJDEP for 80% TSS removal. Per the NJDEP, Filterra HC is 
considered a Green Infrastructure (GI) MTD. The sizing for the Filterra HC system under NJDEP regulations is based on the methodology 
outlined in Chapter 5 of the NJDEP BMP Manual. The NRCS method is utilized to determine a water quality flow rate for the drainage area in 
question. To validate the sizing, the parameters below were assumed. 
 

Design Parameters: 
Design Storm =   NJDEP Water Quality Design Storm (1.25-inch/2-hour storm event) 
Filterra HC Media Flow Rate = 300 inches/hour 
Allowable Ponding in Filterra = 9” 
  

Design Summary: 
Utilizing NRCS Method and HydroCAD software, a hydrograph can be derived to represent the design storm.  As seen in the provided HydroCAD 
report, the WQ flow is routed to an appropriately sized Filterra unit. Since the Filterra system can provide up to 9” of ponding, some flow 
attenuation is possible. The Filterra system is able to accommodate a portion of the water quality volume in the head space above the media 
and release it at the system’s NJDEP certified maximum treatment flow rate.  
 
 

Site 
Designation 

Impervious 
Drainage Area 

(sf) 

Pervious 
Drainage Area 

(ac) 
Filterra HC Model Analyzed 

MTD #1a 9,696 19,494 6’x12’/12’x6’ Offline Filterra HC Bioscape Vault 

MTD #1b 8,642 4,859 6’x12’/12’x6’ Offline Filterra HC Bioscape Vault 

 
                                    
Thank you for the opportunity to present this to you and your client. Please do not hesitate to contact me should you have any additional 

questions. 

 

Sincerely, 

Taylor Murdock 

Stormwater Design Engineer 

Contech Engineered Solutions, LLC. 
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27P
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Routing Diagram for Lawrenceville School (10-24-23)
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Summary for Subcatchment 22S: 1a Impervious

Runoff = 0.65 cfs @ 1.11 hrs,  Volume= 836 cf,  Depth= 1.03"
     Routed to Pond 26P : MTD #1a 6x12/12x6 FTBSV

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJDEP WQ Rainfall=1.25"

Area (sf) CN Description
* 9,696 98

9,696 98 100.00% Impervious Area

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

6.2 Direct Entry, 

Subcatchment 22S: 1a Impervious
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NJ DEP 2-hr
NJDEP WQ Rainfall=1.25"

Runoff Area=9,696 sf
Runoff Volume=836 cf

Runoff Depth=1.03"
Tc=6.2 min

CN=0/98

0.65 cfs
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Summary for Subcatchment 23S: 1a Pervious

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Pond 26P : MTD #1a 6x12/12x6 FTBSV

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJDEP WQ Rainfall=1.25"

Area (sf) CN Description
* 19,494 61

19,494 61 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.8 Direct Entry, 

Subcatchment 23S: 1a Pervious

Runoff

Hydrograph

Time  (hours)
543210
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NJ DEP 2-hr
NJDEP WQ Rainfall=1.25"

Runoff Area=19,494 sf
Runoff Volume=0 cf
Runoff Depth=0.00"

Tc=10.8 min
CN=61/0

0.00 cfs
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Summary for Pond 26P: MTD #1a 6x12/12x6 FTBSV

Inflow Area = 29,190 sf, 33.22% Impervious,  Inflow Depth = 0.34"    for  NJDEP WQ event
Inflow = 0.65 cfs @ 1.11 hrs,  Volume= 836 cf
Outflow = 0.50 cfs @ 1.03 hrs,  Volume= 836 cf,  Atten= 23%,  Lag= 0.0 min
Primary = 0.50 cfs @ 1.03 hrs,  Volume= 836 cf

Routing by Stor-Ind method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Peak Elev= 0.68' @ 1.16 hrs   Surf.Area= 0.002 ac   Storage= 0.001 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.4 min ( 70.9 - 70.5 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 0.001 af 6.00'W x 12.00'L x 0.75'H Prismatoid

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 300.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=0.50 cfs @ 1.03 hrs  HW=0.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.50 cfs @ 0.01 fps)

Pond 26P: MTD #1a 6x12/12x6 FTBSV
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Inflow Area=29,190 sf
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Summary for Subcatchment 24S: 1b Impervious

Runoff = 0.61 cfs @ 1.08 hrs,  Volume= 745 cf,  Depth= 1.03"
     Routed to Pond 27P : MTD #1b 6x12/12x6 FTBSV

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJDEP WQ Rainfall=1.25"

Area (sf) CN Description
* 8,642 98

8,642 98 100.00% Impervious Area

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

1.7 Direct Entry, 

Subcatchment 24S: 1b Impervious
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NJ DEP 2-hr
NJDEP WQ Rainfall=1.25"

Runoff Area=8,642 sf
Runoff Volume=745 cf

Runoff Depth=1.03"
Tc=1.7 min

CN=0/98

0.61 cfs
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Summary for Subcatchment 25S: 1b Pervious

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"
     Routed to Pond 27P : MTD #1b 6x12/12x6 FTBSV

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  NJDEP WQ Rainfall=1.25"

Area (sf) CN Description
* 4,859 61

4,859 61 100.00% Pervious Area

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

6.0 Direct Entry, 

Subcatchment 25S: 1b Pervious
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NJ DEP 2-hr
NJDEP WQ Rainfall=1.25"

Runoff Area=4,859 sf
Runoff Volume=0 cf
Runoff Depth=0.00"

Tc=6.0 min
CN=61/0

0.00 cfs
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Summary for Pond 27P: MTD #1b 6x12/12x6 FTBSV

Inflow Area = 13,501 sf, 64.01% Impervious,  Inflow Depth = 0.66"    for  NJDEP WQ event
Inflow = 0.61 cfs @ 1.08 hrs,  Volume= 745 cf
Outflow = 0.50 cfs @ 0.96 hrs,  Volume= 745 cf,  Atten= 18%,  Lag= 0.0 min
Primary = 0.50 cfs @ 0.96 hrs,  Volume= 745 cf

Routing by Stor-Ind method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Peak Elev= 0.63' @ 1.10 hrs   Surf.Area= 0.002 ac   Storage= 0.001 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.4 min ( 66.7 - 66.3 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 0.001 af 6.00'W x 12.00'L x 0.75'H Prismatoid

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 300.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=0.50 cfs @ 0.96 hrs  HW=0.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.50 cfs @ 0.01 fps)

Pond 27P: MTD #1b 6x12/12x6 FTBSV
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Engineers-Surveyors-Landscape Architects
575 Route 28 - Suite 110
Raritan, NJ  08869

DESIGN COMPUTATIONS FOR POROUS ASPHALT BMPS

The Lawrenceville School
Campus Drive West

BMP #
Porous Asphalt 

(SF)
OS-HSG 'B'       

(SF)
Impervious 

(SF)
Total Area (SF)

Ratio   [3.0 
Max.]

Runoff Vol. 
(CF)

BMP1 

Depth (in)
Drain 

Time2 (hr)

#1A 2,981 863 6,995 10,839 2.64 860 10.5 1.09

#1B 2,922 1,195 7,064 11,181 2.83 861 10.7 1.09

#1C 1,302 214 3,352 4,868 2.74 401 11.2 0.51

#2 3,850 1,157 9,030 14,037 2.65 1,111 10.5 1.40

#3A 5,033 5,297 9,794 20,124 3.00 1,279 9.2 1.61

#3B 1,798 476 4,909 7,183 2.99 578 11.7 0.73

2Drain Time = Runoff Volume ÷ Underdrain Pipe Capacity Impervious Qrunoff, in = 1.035; S = 0.204

 Capacity of 4" PVC pipe @ 1.0% (min.) = 0.22 cfs Open Space Qrunoff, in = 0; S = 6.393

1Minimum BMP (Stone) Depth = 10", Depth rounded up to the next inch (Design Stone Bed Depths shown on plans). 



 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
GROUNDWATER RECHARGE 

ANNUAL GROUNDWATER RECHARGE ANALYSIS, GSR 32 
TIME TO DRAIN CALCULATIONS 

GROUNDWATER MOUNDING ANALYSIS 
 
 
 
 
 
 
 
 
 
 



Annual Groundwater Recharge Analysis (based on GSR-32) Project Name: The Lawrenceville School

Select Township ↓
Average 
Annual P

(in)
Climatic 
Factor

Description: Campus Drive West

MERCER CO., LAWRENCE TWP 44.9 1.43 Analysis Date: 10/24/23

Land
Segment

Area 
(acres)

TR-55 Land Cover Soil
Annual

Recharge
(in)

Annual
Recharge

(cu.ft)

Land
Segment

Area 
(acres)

TR-55 Land Cover Soil
Annual

Recharge
(in)

Annual
Recharge

(cu.ft)

1             1.72 Woods Matapeake 13.0 81,439                 1             1.38 Woods Matapeake 13.0 65,341                 

2             9.2 Open space Matapeake 12.9 431,533               2             8.19 Open space Matapeake 12.9 384,158               

3             0.19 Gravel, dirt Matapeake 7.3 5,024                  3             5.45 Impervious areas Matapeake 0.0 -                          

4             3.91 Impervious areas Matapeake 0.0 -                          4             2.56 Woods Mattapex 10.6 98,212                 

5             2.58 Woods Mattapex 10.6 98,979                 5             0.95 Open space Mattapex 10.4 36,010                 

6             0.98 Open space Mattapex 10.4 37,147                 6             0.09 Impervious areas Mattapex 0.0 -                          

7             0.04 Impervious areas Mattapex 0.0 -                          7             0.03 Woods Udorthents 0.0 -                          

8             0.03 Woods Udorthents 0.0 -                          8             0.06 Open space Udorthents 0.0 -                          

9             0.13 Open space Udorthents 0.0 -                          9             0.13 Impervious areas Udorthents 0.0 -                          

10           0.06 Impervious areas Udorthents 0.0 -                          10           0 Brush Abbottstown - -

11           0 Brush Abbottstown - - 11           0 Brush Abbottstown - -

12           0 Brush Abbottstown - - 12           0 Brush Abbottstown - -

13           0 Brush Abbottstown - - 13           0 Brush Abbottstown - -

14           0 Brush Abbottstown - - 14           0 Brush Abbottstown - -

15           0 Brush Abbottstown - - 15           0 Brush Abbottstown - -

Total  = 18.8

Total
Annual

Recharge
(in)

Total
Annual

Recharge
(cu-ft)

Total  = 18.8

Total
Annual

Recharge
(in)

Total
Annual

Recharge
(cu.ft)

9.6 654,123               8.5 583,721               

Procedure to fill the Pre-Development and Post-Development Conditions Tables % of Pre-Developed Annual Recharge to Preserve = 100%

Total
Impervious
Area (sq.ft) 246,985               

For each land segment, first enter the area, then select TR-55 Land Cover, then select Soil.  Start from the top of the table
Post-Development Annual Recharge Deficit= 70,402 (cubic feet)

and proceed downward. Don't leave blank rows (with A=0) in between your segment entries. Rows with A=0 will not be

displayed or used in calculations. For impervious areas outside of standard lots select "Impervious Areas" as the Land Cover. RWC= 8.24 (in) DRWC= 3.00 (in)

Soil type for impervious areas are only required if an infiltration facility will be built within these areas. ERWC = 2.35 (in) EDRWC= 0.85 (in)

Pre-Developed Conditions Post-Developed Conditions

Recharge Efficiency Parameters Calculations (area averages)

Annual Recharge Requirements Calculation ↓

New Jersey
Groundwater 
Recharge
Spreadsheet
Version 2.0
November 2003



Project Name Description Analysis Date BMP or LID Type

Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value Unit

BMP Area ABMP 5155.0 sq.ft
Empty Portion
of RWC under Post-D 
Natural Recharge

ERWC 2.35 in
Inches of Runoff 
to capture

Qdesign 0.45 in

BMP Effective Depth, 
this is the design variable

dBMP 1.7 in
ERWC Modified to 
consider dEXC

EDRWC 0.85 in
Inches of Rainfall
to capture

Pdesign 0.57 in

Upper level of the BMP
surface (negative if above 
ground)

dBMPu 27.0 in
Empty Portion
of RWC under Infilt. 
BMP

RERWC 0.71 in
Recharge Provided
Avg. over Imp. Area

9.6 in

Depth of lower surface of 
BMP, must be>=dBMPu

dEXC 28.8 in
Runoff Captured
Avg. over imp. Area

22.1 in

Post-development Land 
Segment Location of BMP ,
Input Zero if Location is distributed 
or undetermined

SegBMP 0 unitless

BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp Aratio 0.27 unitless Volume Balance-> OK
BMP Volume VBMP 721             cu.ft dBMP Check---> OK

Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check---> OK

Post-D Deficit Recharge
(or desired recharge 
volume)

Vdef 15,250        cu.ft
Annual BMP Recharge 
Volume

15,250       cu.ft
BMP Location---> Location is selected as distributed or undetermined

Post-D Impervious Area
(or target Impervious Area)

Aimp 19,134 sq.ft
Avg BMP Recharge
Efficiency

43.3%
Represents
% Infiltration
Recharged OTHER NOTES

Root Zone Water Capacity RWC 8.24 in
%Rainfall 
became Runoff

77.7%
% Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion

RWC Modified to 
consider dEXC

DRWC 3.00 in
%Runoff 
Infiltrated

63.2%
% of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are

Climatic Factor C-factor 1.43 no units
%Runoff 
Recharged

2.1%
% sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land

Average Annual P Pavg 44.9 in
%Rainfall 
Recharged

1.7%
% Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by

Recharge Requirement
over Imp. Area

dr 0.7 in
the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.

How to solve for different recharge volumes: By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to "Vdef" 
and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP. 
To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for ABMP or 
dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.

10/24/23The Lawrenceville School Campus Drive West Infiltration Basin #1



Project Name Description Analysis Date BMP or LID Type

Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value Unit

BMP Area ABMP 8359.0 sq.ft
Empty Portion
of RWC under Post-D 
Natural Recharge

ERWC 2.35 in
Inches of Runoff 
to capture

Qdesign 1.10 in

BMP Effective Depth, 
this is the design variable

dBMP 4.6 in
ERWC Modified to 
consider dEXC

EDRWC 0.38 in
Inches of Rainfall
to capture

Pdesign 1.31 in

Upper level of the BMP
surface (negative if above 
ground)

dBMPu 39.6 in
Empty Portion
of RWC under Infilt. 
BMP

RERWC 0.30 in
Recharge Provided
Avg. over Imp. Area

25.4 in

Depth of lower surface of 
BMP, must be>=dBMPu

dEXC 44.4 in
Runoff Captured
Avg. over imp. Area

30.7 in

Post-development Land 
Segment Location of BMP ,
Input Zero if Location is distributed 
or undetermined

SegBMP 0 unitless

BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp Aratio 0.22 unitless Volume Balance-> OK
BMP Volume VBMP 3,239          cu.ft dBMP Check---> OK

Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check---> OK

Post-D Deficit Recharge
(or desired recharge 
volume)

Vdef 79,590        cu.ft
Annual BMP Recharge 
Volume

79,590       cu.ft
BMP Location---> Location is selected as distributed or undetermined

Post-D Impervious Area
(or target Impervious Area)

Aimp 37,529 sq.ft
Avg BMP Recharge
Efficiency

83.0%
Represents
% Infiltration
Recharged OTHER NOTES

Root Zone Water Capacity RWC 8.24 in
%Rainfall 
became Runoff

77.7%
% Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion

RWC Modified to 
consider dEXC

DRWC 1.34 in
%Runoff 
Infiltrated

87.9%
% of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are

Climatic Factor C-factor 1.43 no units
%Runoff 
Recharged

11.1%
% sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land

Average Annual P Pavg 44.9 in
%Rainfall 
Recharged

8.6%
% Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by

Recharge Requirement
over Imp. Area

dr 3.9 in
the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.

How to solve for different recharge volumes: By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to "Vdef" 
and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP. 
To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for ABMP or 
dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.

10/24/23The Lawrenceville School Campus Drive West SubSurface Infilt Basin #2 & Porous Asphalt #1 [Banked] & #2



Project Name Description Analysis Date BMP or LID Type

Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value Unit

BMP Area ABMP 5782.0 sq.ft
Empty Portion
of RWC under Post-D 
Natural Recharge

ERWC 2.35 in
Inches of Runoff 
to capture

Qdesign 1.10 in

BMP Effective Depth, 
this is the design variable

dBMP 3.7 in
ERWC Modified to 
consider dEXC

EDRWC 0.34 in
Inches of Rainfall
to capture

Pdesign 1.31 in

Upper level of the BMP
surface (negative if above 
ground)

dBMPu 44.0 in
Empty Portion
of RWC under Infilt. 
BMP

RERWC 0.27 in
Recharge Provided
Avg. over Imp. Area

24.9 in

Depth of lower surface of 
BMP, must be>=dBMPu

dEXC 48.0 in
Runoff Captured
Avg. over imp. Area

30.6 in

Post-development Land 
Segment Location of BMP ,
Input Zero if Location is distributed 
or undetermined

SegBMP 0 unitless

BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp Aratio 0.28 unitless Volume Balance-> OK
BMP Volume VBMP 1,798          cu.ft dBMP Check---> OK

Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check---> OK

Post-D Deficit Recharge
(or desired recharge 
volume)

Vdef 43,350        cu.ft
Annual BMP Recharge 
Volume

43,350       cu.ft
BMP Location---> Location is selected as distributed or undetermined

Post-D Impervious Area
(or target Impervious Area)

Aimp 20,908 sq.ft
Avg BMP Recharge
Efficiency

81.2%
Represents
% Infiltration
Recharged OTHER NOTES

Root Zone Water Capacity RWC 8.24 in
%Rainfall 
became Runoff

77.7%
% Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion

RWC Modified to 
consider dEXC

DRWC 1.20 in
%Runoff 
Infiltrated

87.8%
% of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are

Climatic Factor C-factor 1.43 no units
%Runoff 
Recharged

6.0%
% sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land

Average Annual P Pavg 44.9 in
%Rainfall 
Recharged

4.7%
% Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by

Recharge Requirement
over Imp. Area

dr 2.1 in
the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.

How to solve for different recharge volumes: By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to "Vdef" 
and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP. 
To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for ABMP or 
dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.

10/24/23The Lawrenceville School Campus Drive West SubSurface Infiltration Basin #3 & Porous Asphalt #3 {Banked]



New Jersey Stormwater Best Management Practices Manual 
Green Infrastructure BMPs, Chapter 9.8: Small‐Scale Infiltration Basins 

March 2021  

PROPOSED Infiltration Basin #1 
 

 

 

ESTIMATED  DRAIN TIME: 
Design Data: 
WQ Storm Runoff Volume: 718 CF* 
Basin Bottom Surface Area: 5,155 SF 
                      

 
 
 

*    Peak WQ Storm Water Surface Elevation = 103.24     
           
 
    Volume below 0.9‐ft wide Weir, Elev. = 103.24:      718 CF [Use for Drain Time Calc.] 
 
   TP#4:                 
   (Tube Permeameter, 2.6 in/hr @ 10 ft,        1.3 inch/hr, Design Permeability 
      Proposed soil replacement to elev. 92.5) 
 

                                   

𝐷𝑟𝑎𝑖𝑛 𝑇𝑖𝑚𝑒 ൌ
Water Quality Design Storm Runoff Volume

Surface Area x Subsoil Design Permeability Rate
 

 

𝐷𝑟𝑎𝑖𝑛 𝑇𝑖𝑚𝑒 ൌ
718 cu. ft.

5,155 sq. ft. x 1.3 inch
hr 𝑥

1𝑓𝑡
12 𝑖𝑛𝑐ℎ𝑒𝑠

 

 
𝐷𝑟𝑎𝑖𝑛 𝑇𝑖𝑚𝑒 ൌ 1.29 hours 
 
 
 



New Jersey Stormwater Best Management Practices Manual 
Green Infrastructure BMPs, Chapter 9.8: Small‐Scale Infiltration Basins 

March 2021  

PROPOSED Subsurface Infiltration Basin #2 
 

 

 

ESTIMATED  DRAIN TIME: 
Design Data: 
WQ Storm Runoff Volume: 3,236 CF* 
Basin Bottom Surface Area: 8,359 SF 
                      

 
 
 

*    Peak WQ Storm Water Surface Elevation = 97.29     
         
 
    Volume below 2.5”Ø Orifice, Elev. = 97.29      3,236 CF [Use for Drain Time Calc.] 
 
   TP#11:                 
   (Tube Permeameter, 2.9 in/hr @ 8 ft,        1.3 inch/hr, Design Permeability 
      Proposed soil replacement to elev. 94.2) 
 

                                   

𝐷𝑟𝑎𝑖𝑛 𝑇𝑖𝑚𝑒 ൌ
Water Quality Design Storm Runoff Volume

Surface Area x Subsoil Design Permeability Rate
 

 

𝐷𝑟𝑎𝑖𝑛 𝑇𝑖𝑚𝑒 ൌ
3,236 cu. ft.

8,359 sq. ft. x 1.45 inch
hr 𝑥

1𝑓𝑡
12 𝑖𝑛𝑐ℎ𝑒𝑠

 

 
𝐷𝑟𝑎𝑖𝑛 𝑇𝑖𝑚𝑒 ൌ 3.20 hours 
 
 
 



New Jersey Stormwater Best Management Practices Manual 
Green Infrastructure BMPs, Chapter 9.8: Small‐Scale Infiltration Basins 

March 2021  

PROPOSED Subsurface Infiltration Basin #3 
 

 

 

ESTIMATED  DRAIN TIME: 
Design Data: 
WQ Storm Runoff Volume: 1,802 CF* 
Basin Bottom Surface Area: 5,782 SF 
                      

 
 
 

*    Peak WQ Storm Water Surface Elevation = 107.24     
         
 
    Volume below 3.0”Ø Orifice, Elev. = 107.24      1,802 CF [Use for Drain Time Calc.] 
 
   TP#22:                 
   Single ring infiltration test, 2.7 in/hr @ 5 ft      1.3 inch/hr, Design Permeability 
 

                                   

𝐷𝑟𝑎𝑖𝑛 𝑇𝑖𝑚𝑒 ൌ
Water Quality Design Storm Runoff Volume

Surface Area x Subsoil Design Permeability Rate
 

 

𝐷𝑟𝑎𝑖𝑛 𝑇𝑖𝑚𝑒 ൌ
1,802 cu. ft.

5,782 sq. ft. x 1.35 inch
hr 𝑥

1𝑓𝑡
12 𝑖𝑛𝑐ℎ𝑒𝑠

 

 
𝐷𝑟𝑎𝑖𝑛 𝑇𝑖𝑚𝑒 ൌ 2.77 hours 
 
 



Input Values

1.30 R Recharge rate (permeability rate) (in/hr)

0.150 Sy

1.30 Kh
35.000 x 1/2 length of basin (x direction, in feet)
48.000 y 1/2 width of basin (y direction, in feet)

1.29 t Duration of infiltration period (hours)
10.00 hi(0) Initial thickness of saturated zone (feet)

10.932 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
0.932 Δh(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐water 
Mounding, in feet

Distance from 
center of basin in x 
direction, in feet

0.932 0
0.932 10
0.932 20
0.880 30
0.050 40
0.000 50
0.000 60
0.000 70
0.000 80
0.000 90

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made 
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scientific 
Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater infiltration basins" or to 
calculate values based on user-specified site conditions. Any changes made to the spreadsheet (other than values 
identified as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These 
consequences could include, but may not be limited to: erroneous output, numerical instabilities, and violations of 
underlying assumptions that are inherent in results presented in the accompanying USGS published report. The USGS 
assumes no responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

Horizontal hydraulic conductivity (in/hr)
Kh = 5xRecharge Rate (R) in the costal plan; Kh=R outside the coastal plan 

Specific yield, Sy (dimensionless)
default value is 0.15; max value is 0.2 provided that a lab test data is submitted

Re‐Calculate Now
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Input Values

1.30 R Recharge rate (permeability rate) (in/hr)

0.150 Sy

1.30 Kh
48.000 x 1/2 length of basin (x direction, in feet)
35.000 y 1/2 width of basin (y direction, in feet)

1.29 t Duration of infiltration period (hours)
10.00 hi(0) Initial thickness of saturated zone (feet)

10.932 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
0.932 Δh(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐water 
Mounding, in feet

Distance from 
center of basin in x 
direction, in feet

0.932 0
0.932 10
0.932 20
0.932 30
0.922 40
0.210 50
0.001 60
0.000 70
0.000 80
0.000 90

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made 
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scientific 
Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater infiltration basins" or to 
calculate values based on user-specified site conditions. Any changes made to the spreadsheet (other than values 
identified as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These 
consequences could include, but may not be limited to: erroneous output, numerical instabilities, and violations of 
underlying assumptions that are inherent in results presented in the accompanying USGS published report. The USGS 
assumes no responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

Horizontal hydraulic conductivity (in/hr)
Kh = 5xRecharge Rate (R) in the costal plan; Kh=R outside the coastal plan 

Specific yield, Sy (dimensionless)
default value is 0.15; max value is 0.2 provided that a lab test data is submitted

Re‐Calculate Now
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Input Values

1.45 R Recharge rate (permeability rate) (in/hr)

0.150 Sy

1.45 Kh
52.000 x 1/2 length of basin (x direction, in feet)
67.500 y 1/2 width of basin (y direction, in feet)

3.20 t Duration of infiltration period (hours)
10.00 hi(0) Initial thickness of saturated zone (feet)

12.578 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
2.578 Δh(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐water 
Mounding, in feet

Distance from 
center of basin in x 
direction, in feet

2.578 0
2.578 10
2.578 20
2.577 30
2.529 40
1.753 50
0.153 60
0.004 70
0.001 80
0.001 90

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made 
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scientific 
Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater infiltration basins" or to 
calculate values based on user-specified site conditions. Any changes made to the spreadsheet (other than values 
identified as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These 
consequences could include, but may not be limited to: erroneous output, numerical instabilities, and violations of 
underlying assumptions that are inherent in results presented in the accompanying USGS published report. The USGS 
assumes no responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

Horizontal hydraulic conductivity (in/hr)
Kh = 5xRecharge Rate (R) in the costal plan; Kh=R outside the coastal plan 

Specific yield, Sy (dimensionless)
default value is 0.15; max value is 0.2 provided that a lab test data is submitted

Re‐Calculate Now
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Input Values

1.45 R Recharge rate (permeability rate) (in/hr)

0.150 Sy

1.45 Kh
67.500 x 1/2 length of basin (x direction, in feet)
52.000 y 1/2 width of basin (y direction, in feet)

3.20 t Duration of infiltration period (hours)
10.00 hi(0) Initial thickness of saturated zone (feet)

12.578 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
2.578 Δh(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐water 
Mounding, in feet

Distance from 
center of basin in x 
direction, in feet

2.578 0
2.578 10
2.578 20
2.578 30
2.578 40
2.572 50
2.378 60
0.723 70
0.032 80
0.001 90

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made 
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scientific 
Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater infiltration basins" or to 
calculate values based on user-specified site conditions. Any changes made to the spreadsheet (other than values 
identified as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These 
consequences could include, but may not be limited to: erroneous output, numerical instabilities, and violations of 
underlying assumptions that are inherent in results presented in the accompanying USGS published report. The USGS 
assumes no responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

Horizontal hydraulic conductivity (in/hr)
Kh = 5xRecharge Rate (R) in the costal plan; Kh=R outside the coastal plan 

Specific yield, Sy (dimensionless)
default value is 0.15; max value is 0.2 provided that a lab test data is submitted
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Input Values

1.35 R Recharge rate (permeability rate) (in/hr)

0.150 Sy

1.35 Kh
164.500 x 1/2 length of basin (x direction, in feet)

9.000 y 1/2 width of basin (y direction, in feet)
2.77 t Duration of infiltration period (hours)

10.00 hi(0) Initial thickness of saturated zone (feet)

11.933 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
1.933 Δh(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐water 
Mounding, in feet

Distance from 
center of basin in x 
direction, in feet

1.933 0
1.933 10
1.933 20
1.933 30
1.933 40
1.933 50
1.933 60
1.933 70
1.933 80
1.933 90

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made 
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scientific 
Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater infiltration basins" or to 
calculate values based on user-specified site conditions. Any changes made to the spreadsheet (other than values 
identified as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These 
consequences could include, but may not be limited to: erroneous output, numerical instabilities, and violations of 
underlying assumptions that are inherent in results presented in the accompanying USGS published report. The USGS 
assumes no responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

Horizontal hydraulic conductivity (in/hr)
Kh = 5xRecharge Rate (R) in the costal plan; Kh=R outside the coastal plan 

Specific yield, Sy (dimensionless)
default value is 0.15; max value is 0.2 provided that a lab test data is submitted

Re‐Calculate Now

1.933

1.933

1.933

1.933

1.933

1.933

1.933

1.933

1.933

1.933

1.933

0 10 20 30 40 50 60 70 80 90 100

Groundwater Mounding, in feet

acrispo
Text Box
Subsurface Infiltration Basin #3'x' Direction



Input Values

1.35 R Recharge rate (permeability rate) (in/hr)

0.150 Sy

1.35 Kh
9.000 x 1/2 length of basin (x direction, in feet)

164.500 y 1/2 width of basin (y direction, in feet)
2.77 t Duration of infiltration period (hours)

10.00 hi(0) Initial thickness of saturated zone (feet)

11.933 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
1.933 Δh(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground‐water 
Mounding, in feet

Distance from 
center of basin in x 
direction, in feet

1.933 0
0.810 10
0.028 20
0.001 30
0.001 40
0.001 50
0.001 60
0.001 70
0.001 80
0.001 90

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made 
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scientific 
Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater infiltration basins" or to 
calculate values based on user-specified site conditions. Any changes made to the spreadsheet (other than values 
identified as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These 
consequences could include, but may not be limited to: erroneous output, numerical instabilities, and violations of 
underlying assumptions that are inherent in results presented in the accompanying USGS published report. The USGS 
assumes no responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.
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Engineers-Surveyors-Landscape Architects
575 Route 28 - Suite 110
Raritan, NJ  08869

THE LAWRENCEVILLE SCHOOL
Campus Drive West

Inlet Area Data
Impervious C=0.99; O.S. C=0.25

DESC AREA      
(SF)

O.S.   (B)     
(SF)

IMP.       
(SF) "C" AREA       

(Ac.)

B Inlet #1 19,164 17,036 2,128 0.33 0.44

B Inlet #2 4,138 1,181 2,957 0.78 0.09

Lawn Inl #1 3,508 3,203 305 0.31 0.08

Lawn Inl #2 2,643 2,269 374 0.35 0.06

B Inlet #6 3,953 966 2,987 0.81 0.09

A Inlet #7 22,972 19,563 3,409 0.36 0.53

A Inlet #8 4,319 2,266 2,053 0.60 0.10

E Inlet #9 12,035 6,900 5,135 0.57 0.28

A Inlet #10 20,922 19,084 1,838 0.32 0.48

A Inlet #11 4,381 3,699 682 0.37 0.10

B Inlet #12 12,017 3,406 8,611 0.78 0.28

E Inlet #13 29,190 19,996 9,194 0.48 0.67

B Inlet #14 7,266 5,557 1,709 0.42 0.17

E Inlet #24 (Existing) 27,005 24,724 2,281 0.31 0.62

B Inlet #22 14,335 2,933 11,402 0.84 0.33

B Inlet #23 3,952 1,209 2,743 0.76 0.09

Lawn Inl #3 4,507 4,507 0 0.25 0.10

Lawn Inl #4 1,558 1,558 0 0.25 0.04

B Inlet #18

Includes: LI #5, #6, #7
31,116 6,500 24,616 0.84 0.71

Subsurface Basin #2

Infiltration Basin #1

Existing Outfall #1

Existing Outfall #2

22-019 INLET DRAINAGE AREAS R0.xlsx



4/28/2020 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=40.2963&lon=-74.7308&data=intensity&units=english&series=pds 1/4

NOAA Atlas 14, Volume 2, Version 3 
Location name: Lawrence Township, New Jersey,

USA* 
Latitude: 40.2963°, Longitude: -74.7308° 

Elevation: 119.04 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 4.08
(3.70‑4.50)

4.86
(4.42‑5.38)

5.78
(5.23‑6.38)

6.46
(5.83‑7.12)

7.28
(6.54‑8.03)

7.90
(7.06‑8.70)

8.50
(7.55‑9.38)

9.05
(8.00‑10.0)

9.76
(8.54‑10.9)

10.3
(8.94‑11.5)

10-min 3.26
(2.95‑3.60)

3.89
(3.53‑4.30)

4.63
(4.19‑5.11)

5.17
(4.66‑5.69)

5.81
(5.21‑6.40)

6.28
(5.62‑6.92)

6.74
(6.00‑7.45)

7.18
(6.34‑7.95)

7.72
(6.76‑8.60)

8.11
(7.04‑9.08)

15-min 2.72
(2.46‑3.00)

3.26
(2.96‑3.60)

3.91
(3.53‑4.31)

4.36
(3.93‑4.80)

4.90
(4.40‑5.41)

5.30
(4.74‑5.85)

5.68
(5.06‑6.28)

6.04
(5.34‑6.69)

6.48
(5.67‑7.22)

6.78
(5.89‑7.60)

30-min 1.86
(1.69‑2.05)

2.25
(2.05‑2.49)

2.78
(2.51‑3.06)

3.15
(2.85‑3.48)

3.63
(3.26‑4.00)

3.99
(3.57‑4.40)

4.35
(3.87‑4.81)

4.70
(4.15‑5.21)

5.15
(4.51‑5.74)

5.49
(4.77‑6.16)

60-min 1.16
(1.05‑1.28)

1.41
(1.28‑1.56)

1.78
(1.61‑1.96)

2.05
(1.85‑2.26)

2.42
(2.17‑2.67)

2.71
(2.42‑2.98)

3.00
(2.67‑3.31)

3.29
(2.91‑3.65)

3.70
(3.24‑4.12)

4.01
(3.48‑4.49)

2-hr 0.704
(0.636‑0.778)

0.857
(0.776‑0.948)

1.09
(0.982‑1.20)

1.26
(1.14‑1.39)

1.50
(1.35‑1.66)

1.70
(1.51‑1.87)

1.90
(1.68‑2.10)

2.11
(1.85‑2.34)

2.40
(2.09‑2.67)

2.63
(2.26‑2.94)

3-hr 0.515
(0.464‑0.573)

0.627
(0.566‑0.699)

0.796
(0.716‑0.886)

0.927
(0.832‑1.03)

1.11
(0.992‑1.24)

1.26
(1.12‑1.40)

1.42
(1.25‑1.58)

1.58
(1.38‑1.76)

1.81
(1.56‑2.03)

1.99
(1.69‑2.25)

6-hr 0.327
(0.295‑0.366)

0.397
(0.358‑0.444)

0.502
(0.451‑0.561)

0.588
(0.526‑0.655)

0.712
(0.631‑0.793)

0.815
(0.717‑0.908)

0.927
(0.807‑1.03)

1.05
(0.902‑1.17)

1.22
(1.03‑1.37)

1.37
(1.14‑1.54)

12-hr 0.197
(0.178‑0.222)

0.239
(0.215‑0.269)

0.304
(0.273‑0.341)

0.359
(0.321‑0.403)

0.442
(0.391‑0.494)

0.514
(0.450‑0.575)

0.592
(0.512‑0.662)

0.680
(0.579‑0.763)

0.810
(0.676‑0.915)

0.922
(0.756‑1.05)

24-hr 0.114
(0.105‑0.125)

0.138
(0.127‑0.151)

0.176
(0.162‑0.192)

0.208
(0.191‑0.227)

0.256
(0.232‑0.279)

0.297
(0.268‑0.323)

0.343
(0.306‑0.372)

0.393
(0.347‑0.428)

0.468
(0.407‑0.511)

0.532
(0.456‑0.583)

2-day 0.066
(0.061‑0.072)

0.080
(0.074‑0.088)

0.102
(0.094‑0.112)

0.120
(0.110‑0.132)

0.147
(0.133‑0.160)

0.170
(0.153‑0.185)

0.194
(0.174‑0.212)

0.221
(0.196‑0.242)

0.261
(0.227‑0.286)

0.294
(0.253‑0.324)

3-day 0.047
(0.043‑0.051)

0.057
(0.052‑0.062)

0.072
(0.066‑0.078)

0.084
(0.077‑0.092)

0.102
(0.093‑0.111)

0.117
(0.106‑0.128)

0.134
(0.120‑0.145)

0.151
(0.135‑0.165)

0.177
(0.156‑0.194)

0.199
(0.173‑0.218)

4-day 0.037
(0.034‑0.040)

0.045
(0.041‑0.049)

0.056
(0.052‑0.061)

0.066
(0.061‑0.072)

0.080
(0.073‑0.086)

0.091
(0.083‑0.099)

0.103
(0.093‑0.112)

0.116
(0.104‑0.126)

0.135
(0.120‑0.147)

0.151
(0.133‑0.165)

7-day 0.025
(0.023‑0.027)

0.030
(0.027‑0.032)

0.037
(0.034‑0.040)

0.043
(0.039‑0.047)

0.051
(0.047‑0.056)

0.059
(0.053‑0.064)

0.066
(0.060‑0.072)

0.074
(0.067‑0.081)

0.086
(0.076‑0.094)

0.095
(0.084‑0.104)

10-day 0.020
(0.018‑0.021)

0.024
(0.022‑0.026)

0.029
(0.027‑0.031)

0.033
(0.031‑0.036)

0.039
(0.036‑0.042)

0.044
(0.041‑0.048)

0.049
(0.045‑0.053)

0.055
(0.050‑0.059)

0.062
(0.056‑0.068)

0.068
(0.061‑0.075)

20-day 0.013
(0.013‑0.014)

0.016
(0.015‑0.017)

0.019
(0.018‑0.020)

0.021
(0.020‑0.023)

0.025
(0.023‑0.026)

0.027
(0.025‑0.029)

0.030
(0.028‑0.032)

0.033
(0.030‑0.035)

0.036
(0.033‑0.039)

0.039
(0.035‑0.042)

30-day 0.011
(0.010‑0.012)

0.013
(0.012‑0.014)

0.015
(0.014‑0.016)

0.017
(0.016‑0.018)

0.019
(0.018‑0.020)

0.021
(0.020‑0.022)

0.023
(0.021‑0.024)

0.024
(0.023‑0.026)

0.027
(0.025‑0.028)

0.028
(0.026‑0.030)

45-day 0.009
(0.009‑0.010)

0.011
(0.011‑0.012)

0.013
(0.012‑0.013)

0.014
(0.013‑0.015)

0.016
(0.015‑0.017)

0.017
(0.016‑0.018)

0.018
(0.017‑0.019)

0.019
(0.018‑0.020)

0.021
(0.019‑0.022)

0.022
(0.020‑0.023)

60-day 0.008
(0.008‑0.009)

0.010
(0.009‑0.010)

0.011
(0.011‑0.012)

0.012
(0.012‑0.013)

0.014
(0.013‑0.014)

0.015
(0.014‑0.015)

0.016
(0.015‑0.016)

0.016
(0.016‑0.017)

0.017
(0.016‑0.018)

0.018
(0.017‑0.019)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical
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RIPRAP APRON DATA SHEET
PROJECT NAME: Campus Drive West TRG #: 22-019

STORM FREQENCIES: 25-year DATE: Oct-23

For Tailwater < 0.5Do

OUTLET YEAR Q VELOCITY- PIPE PIPE TAILWATER La W (beg) W (end) d50
STRUCT. STORM (cfs) max (fps) HEIGHT (in) WIDTH (in) (ft) (ft) (ft) (ft) (in)

FES #1 25 3.39 3.14 14 23 0.44 11.1 5.8 16.9 1.2

           

OUTLET YEAR Q VELOCITY- PIPE PIPE TAILWATER La W (beg) W (end) d50
STRUCT. STORM (cfs) max (fps) HEIGHT (in) WIDTH (in) (ft) (ft) (ft) (ft) (in)

            

Bioretention Basin 2-yr WSE @ 45.15; Basin Bottom Elev. 43.33; Tailwater = 1.82 ft

For Tailwater >/= 0.5Do
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March 9, 2023 
File No. 26.0092842.00 

The Lawrenceville School 
P.O. Box 66067 
2500 Main Street 
Lawrenceville, New Jersey  08648 

Attention: Mr. Frederick Montferrat 
Manager of Capital Projects 

Report 
Soil Logs and Permeability Testing 
Proposed Stormwater Management Facilities – Entry Drive, Phase 2 
Lawrence Township, Mercer County, New Jersey 
The Lawrenceville School 

Introduction

This report transmits the results of soil logs and permeability testing performed by GZA 

GeoEnvironmental, Inc. (GZA) as part of a preliminary stormwater investigation for a 

new entry drive and parking areas being constructed on The Lawrenceville School 

campus in Lawrence Township, Mercer County, New Jersey. The subject site is located 

at 2500 Main Street. The approximate location of the site is shown on the Site Location 

Map, Plate 1. This report was prepared in general accordance with our revised 

proposal dated January 19, 2023. 

Proposed Construction

It is our understanding that portions of the entry drive are currently being constructed 

and that this investigation is for Phase 2 portion of the project. A plan prepared by The 

Reynolds Group dated October 28, 2022 was provided to us which indicates that 
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potential stormwater management facilities related to the Phase 2 portion of the entry drive project are 

proposed in the southwest portion of the school campus within existing athletic fields and adjacent 

wooded areas.  

The plan indicates that the new stormwater management would consist of two bioretention basins, 

porous asphalt pavement, and modifications to an existing bioretention basin. Specifically, Bioretention 

Basin #8 would have a bottom area of approximately 4,000 square feet and be established at Elevation 

+103 feet. Bioretention Basin #9 would have a bottom area of approximately 5,200 square feet and be 

established at Elevation +99 feet. Nineteen existing parking spaces in the parking lot for the Kirby Arts 

Center would also be converted to porous asphalt and a new parking lot would be constructed southwest 

of the existing lot with porous asphalt in some of the parking spaces. Bioretention Basin #10 (existing 

basin) currently encompasses a bottom area of approximately 5,600 square feet and is established at 

approximately Elevation +96 feet.  

Purpose and Scope of Work

The purpose of our stormwater testing services was to: 

1) explore the subsurface soil, rock, and groundwater conditions via test pits at the requested 14 
locations within the proposed stormwater management areas; 

2) collect tube samples of the upper soil layers encountered in the test pits for laboratory tube 
permeameter permeability testing;  

3) perform one single-ring infiltration test in each test pit; and 

4) prepare a brief summary report of our findings for use by The Reynolds Group (Reynolds) in their 
initial evaluation of the stormwater design requirements. 
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To accomplish these purposes, a subsurface exploration program consisting of the 14 supervised test pit 

excavations (TP-1 through TP-11, and TP-16 through TP-18) requested by The Reynolds Group was 

performed. The test pits were advanced using a Kubota KX080-4 tracked excavator subcontracted by the 

Lawrenceville School directly and extended to depths ranging from approximately 10 feet to 13 feet 

beneath the existing surface grades (bgs). Refusal to further excavation was encountered in TP-1, 2, 4, 

11, 16, 17, and 18. Tube samples were obtained from the upper soil strata encountered in the test pits 

for laboratory tube permeameter testing. A single ring infiltration test was also performed in each test 

pit at or near the requested permeability test depths, particularly where significant gravel and cobbles 

was observed in the overburden soils. The approximate locations of the test pits performed for this study 

are shown on the Plot Plan, Plate 2.  

All field work was performed under the direct technical supervision of a representative from GZA. The 

test pit locations were staked in the field by Reynolds prior to the start of the field work. Our 

representative observed that the test pits were completed at the locations staked in the field by 

Reynolds, maintained continuous logs of the test pits as the work proceeded, obtained samples of the 

encountered materials, including relatively undisturbed tube samples of the subsoils above bedrock for 

laboratory tube permeameter permeability testing, and performed single ring infiltration testing. 

Detailed descriptions of the subsurface conditions encountered in the test pits are presented on the Test 

Pits Logs, Plates 3A through 3N. The soil samples from the test pits were visually described in general 

accordance with the USDA Soil Textural Triangle shown on Plate 4. 
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All soil samples obtained from the test pits were brought to our office where they were further examined 

in our soil mechanics laboratory. A laboratory testing program consisting of natural moisture content 

determinations and mechanical grain-size analyses was performed on select soil samples to assist in their 

classification. The moisture content test results are shown on the individual test pit logs and the 

mechanical grain-size analyses are presented on Plates 5A and 5B, Gradation Curves. Replicate tube 

samples obtained from the test pits were subjected to laboratory tube permeameter permeability 

testing and the lower of the replicate permeability rates are included on the individual test pit logs.   

The following discussions of our findings are subject to the Limitations attached as an Appendix to this 

report. 

Findings

The test pits were performed in either grass areas adjacent to the existing road or parking areas (TP-1 

through TP-11) or within the existing basin (TP-16 through TP-18) as requested by Reynolds. The test pits 

generally encountered 8 to 18 inches of topsoil at the surface except for TP-10 and TP-11 where fill was 

observed at the surface. Fill and possible fill were observed below the topsoil in the remaining test pits 

except for TP-3 and TP-4. The fill and possible fill generally consisted of sandy loam, sandy clay loam, 

loam, silty clay loam, and clay loam soils which extended to depths of 1.8 to 7 feet bgs. The fill and 

possible fill were underlain by native soils consisting of sand, loamy sand, sandy loam, loam, silt loam, 

and clay loam soils and extended to depths of 4 to 14 feet bgs. These soils were typically underlain by 

weathered/fractured shale and sandstone bedrock of the Stockton Formation where most of the test 

pits were terminated. TP-11 was terminated atop probable sandstone bedrock at 12.5 feet bgs. It is 
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notable that the shale and sandstone beds of the Stockton Formation often exhibits highly variable 

decomposition and weathering characteristics and the transition to sounder rock can be gradual. Refusal 

to further excavation was encountered with the equipment noted in half of the test pits.  

Groundwater seepage was encountered at depths of 4 to 12.5 feet bgs in the test pits. Soil mottling and 

gray low chroma soils, which are generally considered indicative of seasonal saturation by the NJDEP, 

were observed in the test pits at depths as shallow as 33 inches to as deep as 102 inches bgs.  The 

estimated seasonal high water and groundwater depths are indicated at the test pit locations on the 

attached Plot Plan for planning purposes. 

Tube samples were obtained from various soil layers within the test pits and select samples were 

subjected to laboratory tube permeameter permeability testing. A single ring infiltration test was 

performed in each test pit. Per the procedures outlined in Chapter 12 of the NJDEP Stormwater BMP 

manual for single ring infiltration tests, when the observed field intake rate is less than 1.0 in/hr, the 

hydraulic conductivity shall be reported as less than 1.0 in/hr. Please refer to the logs for the results and 

depths of the single ring infiltration and laboratory tube permeameter permeability testing.  

Future Work

Additional stormwater testing, potentially consisting of basin flood tests, may be required once this 

information is reviewed by The Reynolds Group in their evaluation of the site’s stormwater design 

requirements. However, it should be noted that groundwater seepage was often observed above or 

within a few feet of the surface of the shale or sandstone bedrock and basin flood testing cannot be 

performed below observed groundwater seepage levels.  
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Please contact us if you have any questions regarding this information. 

The following Plates and Appendix are attached and complete this report: 

 Plate 1 – Site Location Map 
 Plate 2 – Plot Plan 
 Plates 3A through 3N – Test Pit Logs 
 Plate 4 – USDA Soil Classification System 
 Plates 5A and 5B – Gradation Curves 
 Appendix – Limitations  

Respectfully submitted, 

GZA GeoEnvironmental, Inc. 

Cory S. Karinja, P.E.  Mark R. Denno, P.E. 
Project Manager  Principal 

Robert E. Schwankert, P.E. 
Consultant/Reviewer 

CSK:MRD/ck 
(1 copy submitted via email) 
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15.8
1

S1, T1

S2, T2

S3, T3

1

2

5.5

1 - Single ring infiltration test:  less than 1.0 in/hr @ 5.5'

Topsoil - Dark brown (10YR, 3/3) silt loam, 5% gravel, moderate
fine crumb, moist, friable, clear smooth boundary, many fine roots
Fill - Dark yellowish brown (10YR, 4/6) clay loam, 15% gravel,
strong medium crumb, moist, firm, clear smooth boundary, few fine
roots
Yellowish brown (10YR, 5/6) clay loam, 15% gravel, moderate fine
subangular blocky, moist, plastic, gradual smooth boundary,
common medium distinct very pale brown (10YR, 8/3) mottles
encountered from 42 inches to 60 inches

Dark yellowish brown (10YR, 4/6) gravelly fine sandy loam, 20%
gravel, 10% cobbles, moderate coarse granular, moist, friable,
many medium distinct very pale brown (10YR, 8/3) mottles
encountered throughout layer

Reddish brown (2.5YR, 4/4) weathered/fractured shale, wet

- bucket refusal @ 11'
End of exploration at 11 feet.
Rapid groundwater seepage encountered @ 10'
Estimated seasonal high water @ 42"

Tube Permeameter Test Results:
<0.06 in/hr @ 1'
<0.06 in/hr @ 2'
0.40 in/hr @ 5.5'

0-9

9-22

22-60

60-112

112-132

Test Pit Location: See Plan Final Test Pit Depth (ft.): 11

Date Start - Finish: 2/7/2023 - 2/7/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator
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Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3A

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists
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1

S1, T1

S2, T2

1.5

6.5

1 - Single ring infiltration test:  less than 1.0 in/hr @ 6.5'

Topsoil - Dark brown (10YR, 3/3) silt loam, 10% gravel moderate
fine crumb, friable, clear smooth boundary, many fine roots
Fill - Dark yellowish brown (10YR, 4/4) loam, 15% gravel, strong
fine subangular blocky, moist, firm, clear smooth boundary, few fine
roots

Reddish yellow (7.5YR, 6/8) gravelly fine sandy loam, 20% gravel,
moderate medium crumb, moist, friable, gradual smooth boundary,
many fine distinct very pale brown (10YR, 8/3) mottles encountered
throughout layer

Dark reddish brown (5YR, 3/4) weathered/fractured shale, wet

- bucket refusal @ 10.5'
End of exploration at 10.5 feet.
Rapid groundwater seepage encountered @ 8'
Estimated seasonal high water @ 48"

Tube Permeameter Test Results:
<0.06 in/hr @ 1.5'
<0.06 in/hr @ 6.5'

0-9

9-48

48-90

90-126

Test Pit Location: See Plan Final Test Pit Depth (ft.): 10.5

Date Start - Finish: 2/7/2023 - 2/7/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator
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S1, T1

S2, T2

S3, T3

1

6.5

13

1 - Single ring infiltration test:  less than 1.0 in/hr @ 6.5'

Topsoil - Dark brown (10YR, 3/3) silt loam, moderate fine crumb,
moist, friable, clear smooth boundary, common fine roots
Yellowish brown (10YR, 5/6) clay loam, 10% gravel, moderate fine
subangular blocky, plastic, clear smooth boundary, few fine roots,
few medium distinct light gray (10YR, 7/1) and strong brown (7.5YR,
4/6) mottles encountered from 31 inches to 45 inches

Dark reddish brown (5YR, 3/4) silty clay loam, 10% gravel,
moderate medium subangular blocky, moist, friable, diffuse smooth
boundary, few medium prominent light gray (10YR, 7/1) mottles
encountered from throughout layer

Dark reddish brown (5YR, 3/4) cobbly loam, 10% gravel, 30%
cobbles, with shale fragments, moderate medium granular, moist,
loose

Dark reddish brown (5YR, 3/4) weathered/fractured shale, wet

End of exploration at 15 feet.
Isolated groundwater seepage encountered @ 4'
Moderate groundwater seepage encountered @ 13'
Estimated season high water @ 31"

Tube Permeameter Test Results:
<0.06 in/hr @ 1'
<0.06 in/hr @ 6.5'
0.80 in/hr @ 13'

0-10

10-45

45-144

144-168

168-180

Test Pit Location: See Plan Final Test Pit Depth (ft.): 15

Date Start - Finish: 2/7/2023 - 2/7/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator
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1

S1, T1

S2, T2

S3, T3

1

5.5

10

1 - Single ring infiltration test:  les than 1.0 in/hr @ 5.5'

Topsoil - Dark brown (10YR, 3/3) silt loam, moderate fine crumb,
moist, friable, clear smooth boundary, common fine roots
Yellowish brown (10YR, 5/4) clay loam, 10% gravel, moderate fine
subangular blocky, moist, plastic, clear smooth boundary, few fine
roots, few medium distinct light gray (10YR, 7/1) and strong brown
(7.5YR, 4/6) mottles encountered from 37 inches to 43 inches

Dark reddish brown (5YR, 3/4) clay loam, 15% gravel, moderate
medium subangular blocky, moist, friable, gradual smooth
boundary, common medium prominent light gray (10YR, 7/1)
mottles encountered throughout layer

Dark reddish brown (5YR, 3/4) cobbly loamy sand, 15% gravel,
20% cobbles, with shale fragments, moderate fine granular, moist,
friable

Dark reddish brown (5YR, 3/4) weathered/fractured shale, wet

- bucket refusal @ 15'
End of exploration at 15 feet.
Moderate groundwater seepage encountered @ 12'
Rapid groundwater seepage encounterd @ 15'
Estimated seasonal high water @ 37"

Tube Permeameter Test Results:
<0.06 in/hr @ 1'
<0.06 in/hr @ 5.5'
2.6 in/hr @ 10'

0-9

9-43

42-116

116-156

156-180

Test Pit Location: See Plan Final Test Pit Depth (ft.): 15

Date Start - Finish: 2/7/2023 - 2/7/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

R
em

ar
k

R
E

M
A

R
K

S

Sample
No.

TEST PIT LOG

Depth
(ft)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator
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S1, T1

S2, T2

1.5

4.5

1 - Single ring infiltration test:  less than 1.0 in/hr @ 4.5'

Topsoil - Dark yellowish brown (10YR, 4/4) silt loam, moderate
medium crumb, moist, friable, clear smooth boundary, common fine
roots
Fill - Dark yellowish brown (10YR, 4/6) silty clay loam, 10% gravel,
moderate fine subangular blocky, moist, firm, few fine roots

Yellowish brown (10YR, 5/8) loam, 15% gravel, moderate fine
crumb, moist, firm, abrupt smooth boundary, many medium distinct
light gray (10YR, 7/1) and brownish yellow (10YR, 6/8) mottles
encountered throughout layer

Dark reddish brown (5YR, 3/4) weathered/fractured shale with 20%
sandy loam, slightly moist

End of exploration at 10 feet.
Groundwater seepage not encountered
Estimated seasonal high water @ 33"

Tube Permeameter Test Results:
0.57 in/hr @ 1.5'
<0.06 in/hr @ 4.5'

0-8

8-33

33-84

84-120

Test Pit Location: See Plan Final Test Pit Depth (ft.): 10

Date Start - Finish: 2/6/2023 - 2/6/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:
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13.3
1

S1, T1

S2, T2

S3, T3

2
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1 - Single ring infiltration test:  less than 1.0 in/hr @ 4'

Topsoil - Yellowish brown (10YR, 5/4) sandy loam, moderate
medium granular, slightly moist, loose, abrupt smooth boundary,
common fine roots
Fill - Dark yellowish brown (10YR, 4/6) silty clay loam, 15% gravel,
moderate fine subangular blocky, moist, friable, clear smooth
boundary
Light yellowish brown (10YR, 6/9) fine sandy loam, 10% gravel,
30% cobbles, moderate medium granular, firm, many medium
distinct white (10YR, 8/1) and brownish yellow (10YR, 6/8) mottles
encountered throughout layer

Very pale brown (10YR, 8/3) sandy loam, 10% gravel, 30% cobbles,
moderate medium granular, firm, many medium distinct white
(10YR, 8/1) and brownish yellow (10YR, 6/8) mottles encountered
throughout layer

End of exploration at 12 feet.
Moderate groundwater seepage encountered @ 10'
Estimated seasonal high water @ 36"

Tube Permeameter Test Results:
<0.06 in/hr @ 2'
0.11 in/hr @ 4'
1.0 in/hr @ 8'

0-15

15-36

36-96

96-144

Test Pit Location: See Plan Final Test Pit Depth (ft.): 12

Date Start - Finish: 2/6/2023 - 2/6/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator
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6

1 - Single ring infiltration test:  less than 1.0 in/hr @ 4'

Topsoil - Yellowish brown (10YR, 5/6) sandy loam, 15% gravel,
moderate medium crumb, moist, friable, clear smooth boundary,
common fine roots
Fill - Dark yellowish brown (10YR, 4/6) silty clay loam, 15% gravel,
moderate medium subangular blocky, moist, friable, clear smooth
boundary

Possible  Fill - Dark reddish brown (5YR, 3/4) gravelly loam, 20%
gravel, moderate medium crumb, moist, friable, abrupt smooth
boundary

Yellowish brown (10YR, 5/8) sandy loam, 15% gravel, moderate
medium granular, moist, friable, few medium distinct light gray
(10YR, 7/1) and strong brown (7.5YR, 5/8) mottles encountered
throughout layer

Pale brown (10YR, 6/3) gravelly sand, 35% gravel, 15% cobbles,
with decomposed shale fragments, moderate coarse granular, wet,
loose, many medium distinct light gray (10YR, 7/1) mottles
encountered throughout layer
Reddish brown weathered/fractured shale, wet
End of exploration at 11.5 feet.
Moderate groundwater seepage encountered @ 9'
Estimated seasonal high water @ 60"

Tube Permeameter Test Results:
0.65 in/hr @ 4'
4.8 in/hr @ 6'

0-14

14-40

40-60

60-112

112-132

133-138

Test Pit Location: See Plan Final Test Pit Depth (ft.): 11.5

Date Start - Finish: 2/6/2023 - 2/6/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator

92/6/23
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EXPLORATION NO.:    TP-7
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3G

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists
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S1, T1

S2, T2

S3, T3

S4, T4

1.5

4.5

5.5

10

1 - Single ring infiltration test:  6.3 in/hr @ 4.5'

Topsoil - Dark brown (10YR, 3/3) silt loam, moderate fine crumb,
moist, friable, clear smooth boundary, common fine roots
Fill - Dark yellowish brown (10YR, 4/6) silty clay loam, 10% gravel,
moderate fine subangular blocky, moist, plastic, clear smooth
boundary, few fine roots

Fill - Dark reddish brown (5YR, 3/4) gravelly sandy loam, 30%
gravel, moderate medium granular, moist, friable, clear smooth
boundary

Strong brown (7.5YR, 4/6) sand, 15% gravel increasing with shale
fragments, moderate coarse granular, moist, loose, common
medium distinct pale brown (10YR, 6/3) and light gray (10YR, 7/1)
mottles encountered throughout layer

End of exploration at 12.5 feet.
Slight groundwater seepage encountered @ 11.5'
Estimated seasonal high water @ 62"

Tube Permeameter Test Results:
<0.06 in/hr @ 1.5'
8.2 in/hr @ 10'

0-11

11-40

40-62

62-156

Test Pit Location: See Plan Final Test Pit Depth (ft.): 12.5

Date Start - Finish: 2/6/2023 - 2/6/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator

11.52/6/23
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EXPLORATION NO.:    TP-8
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3H

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists

+100.7



9.9

15.9
1

S1, T1

S2, T2

S3, T3

1

4.5

8

1 - Single ring infiltration test:  less than 1.0 in/hr @ 4.5'

Topsoil - Dark brown (7.5YR, 3/3) silt loam, moderate medium
crumb, moist, friable, clear smooth boundary, many fine to medium
roots
Fill - Dark yellowish brown (10YR, 4/6) fine sandy loam, moderate
medium granular, moist, friable, clear wavy boundary, few fine roots
Dark yellowish brown (10YR, 4/4) gravelly loam, 40% gravel, strong
fine crumb, slightly moist, firm, abrupt smooth boundary

Dark reddish brown (10YR, 3/3) gravelly sandy loam, 20% gravel,
5% cobbles, strong medium crumb, moist, friable, common and
prominent light gray (10YR, 7/1) mottles encountered throughout
layer

End of exploration at 13 feet.
Moderate groundwater seepage encountered @ 11'
Estimated seasonal high water @ 84"

Tube Permeameter Test Results:
<0.06 in/hr @ 1'
4.5 in/hr @ 8'

0-9

9-21

21-84

84-156

Test Pit Location: See Plan Final Test Pit Depth (ft.): 13

Date Start - Finish: 2/8/2023 - 2/8/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator

112/8/23
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EXPLORATION NO.:    TP-9
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3I

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists

+103.3
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1

S1, T1

S2, T2

S3, T3

2

5

8

1 - Single ring infiltration test:  2.1 in/hr @ 5'

Fill - Dark brown (7.5YR, 3/3) loam, 15% gravel, strong fine crumb,
moist, friable, clear smooth boundary, many fine to medium roots

Fill - Dark brown (7.5YR, 3/4) sandy loam, 15% gravel, 5% cobbles,
moderate medium crumb, moist, friable, abrupt smooth boundary,
few fine roots
- grading to 30% gravel @ 6'

Brownish yellow (10YR, 6/8) gravelly sandy loam, 30% gravel,
moderate medium subangular blocky, moist, friable, many medium
prominent light gray (10YR, 7/1) and black (10YR, 2/1) mottles
encountered throughout layer

End of exploration at 13 feet.
Groundwater seepage not encountered
Estimated seasonal high water @ 84"

Tube Permeameter Test Results:
<0.06 in/hr @ 2'
1.4 in/hr @ 8'

0-51

51-84

84-156

Test Pit Location: See Plan Final Test Pit Depth (ft.): 13

Date Start - Finish: 2/8/2023 - 2/8/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator

NE2/8/23
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EXPLORATION NO.:    TP-10
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3J

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists
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S1, T1

S2, T2

S3, T3

S4, T4

2

4.5

8

11

1 - Single ring infiltration test:  less than 1.0 in/hr @ 4.5'

Fill - Brown (7.5YR, 4/3) loam, 20% gravel, moderate medium
crumb, friable, clear smooth boundary, many fine to medium roots

Fill - Dark reddish brown (5YR, 3/4) sandy loam, 15% gravel, 10%
cobbles, moderate medium crumb, moist, friable, abrupt smooth
boundary
- color change to dark yellowish brown (10YR, 3/4) @ 5'

Yellow (2.5Y, 8/8) loamy sand, 15% gravel, moderate medium
granular, most, friable, diffuse smooth boundary, common medium
distinct light gray (10YR, /1) mottles encountered from 102 inches to
127 inches

Brownish yellow (10YR, 6/6) sand, 10% gravel, moderate coarse
granular, moist, friable, common medium distinct red (2.5YR, 4/6)
mottles encountered throughout layer
- bucket refusal atop probable sandstone @ 12.5'
End of exploration at 12.5 feet.
Moderate groundwater seepage encountered @ 12.5'
Estimated seasonal high water @ 102"

Tube Permeameter Test Results:
<0.06 in/hr @ 2'
0.50 in/hr @ 4.5'
2.9 in/hr @ 8'
9.2 in/hr @ 11'

0-44

44-84

84-127

127-150

Test Pit Location: See Plan Final Test Pit Depth (ft.): 12.5

Date Start - Finish: 2/8/2023 - 2/8/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator

12.52/8/23
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EXPLORATION NO.:    TP-11
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3K

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists

+102.2
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S1, T1

S2, T2

S3, T3

2.5

4

6

1 - Single ring infiltration test:  less than 1.0 in/hr @ 2.5'

Topsoil - Dark yellowish brown (10YR, 4/4) sandy loam, 15% gravel,
moderate medium granular, moist, friable, clear smooth boundary,
many fine roots
Fill - Reddish brown (5YR, 4/4) loam, 35% gravel, 10% cobbles,
moderate medium crumb, moist, firm, abrupt smooth boundary

Fill - Dark reddish brown (5YR, 3/3), brownish yellow (10YR, 6/8)
and white (10YR, 8/1) variegated silty clay loam, 15% gravel,
moderate fine subangular blocky, moist, plastic

Dark reddish brown (5YR, 3/4) gravelly sandy loam, 20% gravel,
moderate medium crumb, most, friable

Dark reddish brown (5YR, 3/4) weathered/fractured shale, wet

End of exploration at 11 feet.
Moderate groundwater seepage encountered @ 6.5'
Rapid groundwater seepage encountered @ 8'
Estimated seasonal high water @ 78"
Note:  Test pit excavated in existing basin

Tube Permeameter Test Results:
<0.06 in/hr @ 2.5'
<0.06 in/hr @ 4'
3.7 in/hr @ 6'

0-9

9-37

37-62

62-84

84-132

Test Pit Location: See Plan Final Test Pit Depth (ft.): 11

Date Start - Finish: 2/9/2023 - 2/9/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator

6.52/9/23
82/9/23
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EXPLORATION NO.:    TP-16
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3L

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists
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18.1

S1, T1

S2, T2

2.5

5

Topsoil - Dark brown (7.5YR, 3/4) loam, 10% gravel, moderate fine
crumb, moist, friable, clear smooth boundary, common fine roots
Fill - Brownish yellow (10YR, 6/8) and white (10YR, 8/1) variegated
sandy clay loam, 10% gravel, moderate fine subangular blocky,
moist, friable to plastic, abrupt smooth boundary

Dark yellowish brown (10YR, 4/6) fine sandy loam, 15% gravel,
moderate medium granular, moist, friable

Dark reddish brown (5YR, 3/4) weathered/fractured shale, very
moist to wet

- bucket refusal @ 10'
End of exploration at 10 feet.
Rapid groundwater seepage encountered @ 8.5'
Estimated seasonal high water @ 102"
Note:  Test pit excavated in existing basin

Tube Permeameter Test Results:
<0.06 in/hr @ 2.5'
1.0 in/hr @ 5'

0-10

10-60

60-78

78-120

Test Pit Location: See Plan Final Test Pit Depth (ft.): 10

Date Start - Finish: 2/9/2023 - 2/9/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator

8.52/9/23
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EXPLORATION NO.:    TP-17
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3M

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists
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S1, T1

S2, T2

2.5

5

1 - Single ring infiltration test:  less than 1.0 in/hr @ 2.5'

Topsoil/Fill - Dark yellowish brown (10YR, 4/4) sandy loam, 30%
gravel, moderate medium crumb, moist, friable, clear smooth
boundary, common fine roots
Dark reddish brown (5YR, 3/4) gravelly clay loam, 25% gravel, 10%
cobbles, with shale fragments, moderate fine subangular blocky,
moist, firm, gradual smooth boundary

Dark reddish brown (5YR, 3/4) weathered/fractured shale, very
moist to wet

End of exploration at 11.5 feet.
Slight groundwater seepage encountered @ 7.5'
Estimated seasonal high water @ 90"
Note:  Test pit excavated within existing basin

0-18

18-66

66-138

Test Pit Location: See Plan Final Test Pit Depth (ft.): 11.5

Date Start - Finish: 2/9/2023 - 2/9/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator

7.52/9/23
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EXPLORATION NO.:    TP-18
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3N

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists
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GZA GeoEnvironmental, Inc.

South Bound Brook, NJ

Client:

Project:

Project No.: Plate

The Lawrenceville School

Proposed Stormwater Management Facilities - Lawrenceville, NJ

26.0092842.00 5A

SYMBOL SOURCE
SAMPLE DEPTH

Material Description USCS
NO. (ft.)

SOIL DATA

P
E

R
C

E
N

T
 F

IN
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% Cobbles
Coarse

% Gravel

Fine Coarse Medium

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 18.5 14.2 11.9 30.9 24.5
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Gradation Curve(s)

TP-1 3 5.5 Gravelly Fine Sandy Loam (MC=15.8%) SM

TP-3 3 13 Cobbly Loam (MC=15.1%) SM

TP-6 2 4 Fine Sandy Loam (MC=13.3%) SM

TP-9 1 1 Fine Sandy Loam (MC=9.9%) SM

TP-9 2 4.5 Gravelly Loam (MC=15.9%) SM



GZA GeoEnvironmental, Inc.

South Bound Brook, NJ

Client:

Project:

Project No.: Plate

The Lawrenceville School

Proposed Stormwater Management Facilities - Lawrenceville, NJ

26.0092842.00 5B

SYMBOL SOURCE
SAMPLE DEPTH

Material Description USCS
NO. (ft.)
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TP-10 3 8 Gravelly Sandy Loam (MC=29.5%) SM

TP-17 2 5 Fine Sandy Loam (MC=18.1%) SM
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APPENDIX

Limitations

A. Subsurface Information

Locations:  The locations and elevations of the explorations were surveyed and staked in the field by The 
Reynolds Group, a licensed surveyor in the State of New Jersey.  The locations and elevations of the explorations 
should be considered accurate only to the degree implied by the method used. 

Interface of Strata:  The stratification lines shown on the individual logs of the subsurface explorations represent 
the approximate boundaries between soil types, and the transitions may be gradual.  The stratum lines shown 
on soil profiles are based upon interpolation between explorations and may not represent actual subsurface 
conditions. 

Field Logs/Final Logs:  A field log was prepared for each exploration by a member of our staff.  The field log 
contains factual information and interpretation of the soil conditions between samples.  Our recommendations 
are based on the final logs as shown in this report and the information contained therein, and not on the field 
logs.  The final logs represent our interpretation of the contents of the field logs, and the results of the 
laboratory observations and/or tests of the field samples.   

Water Levels:  Water level readings have been made in the explorations at times and under conditions stated on 
the individual logs.  This data has been reviewed and interpretations made in the text of this report.  However, it 
must be noted that fluctuations in the level of the groundwater will occur due to variations in rainfall, 
temperature, and other factors. 

Pollution/Contamination:  Unless specifically indicated to the contrary in this report, the scope of our services 
was limited only to investigation and evaluation of the geotechnical aspects of the site conditions, and did not 
include any consideration of potential site pollution or contamination resulting from the presence of chemicals, 
metals, radioactive elements, etc.  This report offers no facts or opinions related to potential 
pollution/contamination of the site. 

Environmental Considerations:  Unless specifically indicated to the contrary in this report, this report does not 
address environmental considerations which may affect the site development, e.g., wetlands determinations, 
flora and fauna, wildlife, etc.  The findings of this report are not intended to supersede any environmental 
conditions which should be reflected in the site planning. 

B. Applicability of Report

This report has been prepared in accordance with generally accepted soils engineering practices for the 
exclusive use of The Lawrenceville School and The Reynolds Group for specific application to their evaluation 
and design of the proposed stormwater management areas.  No other warranty, expressed or implied, is made. 

This report may be referred to in the project specifications for general information purposes only, but should 
not be used as the technical specifications for the work, as it was prepared for design purposes exclusively.   



C. Reinterpretation of Recommendations

Change in Location or Nature of Facilities:  In the event that any changes in the nature, design or location of the 
stormwater facilities are planned, the findings contained in this report shall not be considered valid unless the 
changes are reviewed and findings of this report modified or verified in writing. 

Changed Conditions During Construction:  The findings submitted in this report are based in part upon the data 
obtained from 14 widely-spaced test pit excavations performed for this study.  The nature and extent of 
variations between the explorations may not become evident until construction.  If variations then appear 
evident, it will be necessary to reevaluate the findings of this report. 

Changes in State-of-the-Art:  The findings contained in this report are based upon the applicable standards of 
our profession at the time this report was prepared. 

D. Use of Report by Prospective Bidders

This soil investigation report was prepared for the project by GZA GeoEnvironmental Inc. (GZA) for stormwater 
design purposes and may not be sufficient to prepare an accurate bid.  Contractors utilizing the information in 
the report should do so with the express understanding that its scope was developed to address stormwater 
design considerations.  Prospective bidders should obtain the owner's permission to perform whatever 
additional explorations or data gathering they deem necessary to prepare their bid accurately. 

E. Construction Observation

We recommend that GZA be retained to provide on-site soils engineering services during the earthwork 
construction phase of the work.  This is to observe compliance with the design concepts and to allow changes in 
the event that subsurface conditions differ from those anticipated prior to the start of construction. 



      

  

 

 

An Equal Opportunity Employer M/F/V/H 

 
 
August 30, 2023 
File No. 26.0092842.00 
 
 
Mr. Frederick Montferrat 
The Lawrenceville School 
P.O. Box 66067 
2500 Main Street 
Lawrenceville, New Jersey  08648 
 
Re:  Supplemental Test Pits and Permeability Testing 

Proposed Stormwater Management Facilities – Entry Drive, Phase 2 
Lawrence Township, Mercer County, New Jersey 
The Lawrenceville School 
 

Dear Mr. Montferrat: 
 
This letter transmits the results of our supplemental test pits and permeability testing 
performed for proposed stormwater management facilities to be installed at the 
Lawrenceville School property in Lawrenceville Township, Mercer County, New Jersey.  
On July 6 and 7, 2023, GZA GeoEnvironmental, Inc. (GZA) was on-site to observe the 
excavation of five supplemental test pits identified as (TP-19 through TP-23) for 
potential stormwater management areas.  The site location map, plot plan, and 
supplemental test pit logs are attached to this letter.   
 
In addition, relatively undisturbed tube samples were obtained from select test pits 
and subjected to laboratory tube permeameter permeability testing for use in 
evaluation of the site stormwater design requirements by The Reynolds Group.  The 
slowest tested permeability rate of two replicate samples is shown on the individual 
test pit logs.  An in-situ single-ring infiltration test was also performed in each test pit, 
the depths and results are also included on the individual test pit logs. 
 
Please contact us if you have any questions concerning this information. 
 
The following Plates are attached and complete this transmittal: 
 

Plate 1 – Site Location Map 
Plate 2 – Plot Plan 
Plates 3O through 3S – Test Pit Logs 
Plate 4 – USDA Textural Triangle 

 



August 30, 2023 
File No. 26.0092842.00 

The Lawrenceville School – Lawrenceville Township, NJ 
 Page | 2 

 

 

Proactive by Design 

An Equal Opportunity Employer M/F/V/H 

 

Very truly yours, 
 
GZA GeoEnvironmental, Inc. 
 
 
 
Cory S. Karinja, P.E. 
Project Manager 
 
 
 
Christopher P. Tansey, P.E.     Robert E. Schwankert, P.E. 
Associate Principal      Consultant/Reviewer 
 
CSK:CPT/ck 
(1 copy submitted via e-mail) 
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S2, T2

S3, T3
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S5, T5
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1 - Single ring infiltration test:  2.9 in/hr @ 5.5'

13" Topsoil/Fill - Brown (10YR, 5/3) sandy loam, 5% gravel,
moderate fine crumb, slightly moist, friable, clear smooth boundary,
many fine roots
Fill - Dark yellowish brown (10YR, 4/6) fine sandy loam, 15% gravel,
strong medium crumb, moist, friable, clear smooth boundary, few
fine roots

Yellowish brown (10YR, 5/6) loam, 20% gravel, moderate fine
crumb, moist, friable, gradual smooth boundary

- color change to dark reddish brown (2.5YR, 3/4) with light gray
(10YR, 7/1) mottles @ 7'

Dark reddish brown (2.5YR, 3/4) loamy sand, 30% gravel, weak
medium granular, moist, loose

End of exploration at 13 feet.
Groundwater seepage not encountered
Estimated seasonal high water @ 84"

Tube Permeameter Test Results:
<0.06 in/hr @ 1.5'
2.9 in/hr @ 6'
1.9 in/hr @ 12'

0-13

13-66

66-136

136-156

Test Pit Location: See Plan Final Test Pit Depth (ft.): 13

Date Start - Finish: 7/6/2023 - 7/6/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)

3B
 -

 M
T

A
 T

E
S

T
 P

IT
 U

S
D

A
; 9

/6
/2

02
3

; 4
:5

7:
31

 P
M

Water
Content

(%)

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator
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EXPLORATION NO.:    TP-19
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3O

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists

+110.9
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S1, T1

S2, T2

S3, T3

1.5

5

8.5

1 - Single ring infiltration test:  2.0 in/hr @ 5.5'

14" Topsoil - Brown (10YR, 5/3) sandy loam, moderate medium
crumb, slightly moist, friable, clear smooth boundary, many fine
roots
Yellowish brown (10YR, 5/6) sandy clay loam, strong fine crumb,
slightly moist, firm, clear wavy boundary, few fine roots

Dark reddish brown (5YR, 3/4) loamy sand, 25% gravel, moderate
medium granular, moist, loose

- color change to yellowish brown (10YR, 4/6) with pale brown
(10YR, 6/3) mottles @ 8'

Dark reddish brown (5YR, 3/4) weathered shale, with 30% sand
loam, moist

- (wet)
End of exploration at 12.5 feet.
Moderate groundwater seepage encountered @ 11.5'
Estimated seasonal high water @ 96"

Tube Permeameter Test Results:
<0.06 in/hr @ 1.5'

0-14

14-57

57-112

112-156

Test Pit Location: See Plan Final Test Pit Depth (ft.): 12.5

Date Start - Finish: 7/7/2023 - 7/7/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator

11.57/7/23
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EXPLORATION NO.:    TP-20
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3P

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists

+111.4
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1 - Single ring infiltration test:  2.8 in/hr @ 5'

12" Crushed stone

Fill - Dark yellowish brown (10YR, 4/6) silty clay loam, moderate fine
subangular blocky, moist, friable, clear smooth boundary

Yellowish brown (10YR, 5/6) sandy loam, 30% gravel, weak
medium crumb, moist, friable

Dark reddish brown (5YR, 3/4) fine loamy sand, 15% gravel,
moderate medium granular, moist, friable, few fine faint light gray
(10YR, 7/1) mottles encountered from 96 inches to 156 inches

End of exploration at 13 feet.
Groundwater seepage not encountered
Estimated seasonal high water @ 96"

Tube Permeameter Test Results:
<0.06 in/hr @ 1.5'
6.3 in/hr @ 4.5'
6.9 in/hr @ 8.5'

0-12

12-39

39-96

96-156

Test Pit Location: See Plan Final Test Pit Depth (ft.): 13

Date Start - Finish: 7/6/2023 - 7/6/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator
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EXPLORATION NO.:    TP-21
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3Q

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists

+112.0
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S2, T2

S3, T3
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9

1 - Single ring infiltration test:  2.7 in/hr @ 5'

14" Topsoil - Brown (10YR, 5/3) silt loam, 5% gravel, strong fine
crumb, slightly moist, firm, clear smooth boundary, many fine roots

Dark yellowish brown (10YR, 4/6) sandy clay loam, strong fine
crumb, slightly moist, firm, clear smooth boundary, few fine roots

Pale brown (10YR, 6/3) and strong brown (7.5YR, 4/6) loamy sand,
20% gravel, moderate medium granular, moist, friable, clear smooth
boundary

Black (10YR, 2/1) sand, 35% gravel, weak coarse granular, moist,
loose, gradual smooth boundary, few fine faint light gray (10YR, 7/1)
mottles encountered from 93 inches to 116 inches

Dark reddish brown (5YR, 3/4) weathered shale, with 30% sandy
loam

End of exploration at 13 feet.
Slight groundwater seepage encountered @ 12'
Estimated seasonal high water @ 93"

Tube Permeameter Test Results:
<0.06 in/hr @ 1.5'
5.8 in/hr @ 4.5'
8.3 in/hr @ 6.5'
3.2 in/hr @ 9'

0-14

14-44

44-93

93-116

116-156

Test Pit Location: See Plan Final Test Pit Depth (ft.): 13

Date Start - Finish: 7/7/2023 - 7/7/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.
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Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator
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EXPLORATION NO.:    TP-22
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3R

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ
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Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists

+112.2



1

S1, T1

S2, T2

S3, T3

1.5

5

7

1 - Single ring infiltration test:  15.1 in/hr @ 6'

13" Topsoil - Brown (10YR, 5/3) sandy loam, moderate medium
crumb, slightly moist, friable, clear smooth boundary, many fine to
medium roots
Dark yellowish brown (10YR, 4/6) silty clay loam, moderate fine
crumb, moist, friable, clear smooth boundary, few fine roots

Yellowish brown (10YR, 5/6) fine sandy loam, 25% gravel,
moderate medium crumb, moist, friable, clear smooth boundary

Yellowish brown (10YR, 5/8) fine loamy sand, 20% gravel,
moderate fine to medium granular, moist, friable, clear smooth
boundary, few fine faint light gray (10YR, 7/1) mottles encountered
from 90 inches to 120 inches

Dark reddish brown (2.5YR, 3/4) weathered shale, with 30% sandy
loam, moist

End of exploration at 13 feet.
Moderate groundwater seepage encountered @ 12'
Estimated seasonal high water @ 90"

Tube Permeameter Test Results:
<0.06 in/hr @ 1.5'
0.80 in/hr @ 5'
5.9 in/hr @ 7'

0-13

13-44

44-68

68-120

120-156

Test Pit Location: See Plan Final Test Pit Depth (ft.): 13

Date Start - Finish: 7/6/2023 - 7/6/2023

Water DepthTime Stab.Time

Groundwater Depth (ft.)
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See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level readings have
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors
than those present at the times the measurements were made.

R
em

ar
k

R
E

M
A

R
K

S

Sample
No.

TEST PIT LOG

Depth
(ft)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Contractor: John Kochis Landscaping

Operator: Barry

Type of Excavator:

Excavator Model:

Track Excavator
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Depth
(ft)

1

2

3

4

5

6

7

8

9

10

11

12

13

Sample
Depth

(ft.)

EXPLORATION NO.:    TP-23
SHEET:             1 of 1
PROJECT NO:  26.0092842.00
REVIEWED BY:  Cory Karinja

Date

Logged By: Cody Lynes

Kubota KX080-4

Ground Surface Elev. (ft.):

Plate No.: 3S

Sample Description and Identification

The Lawrenceville School
Proposed Stormwater Facilities

Lawrenceville, NJ

Stratum
Depth
(in.)

GZA GeoEnvironmental, Inc.
Engineers and Scientists
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