3800-FM-BCW0014 Rev. 6/2023
PRP/TMDL Plan Final Report

Y% pennsylvania
Véj DEPARTMENT OF ENVIRONMENTAL

PROTECTION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF CLEAN WATER

POLLUTANT REDUCTION PLAN (PRP) / TMDL PLAN
FINAL REPORT

Before completing this report please review the instructions, which are located within the Annual MS4 Status
Report Instructions (3800-FM-BCW0491)

PRP / TMDL PLAN SUMMARY

Permittee Name: = Cumberland Township Permit No.: PAG133748
X PRP [ TMDLPlan [ Combined PRP/TMDL Plan
Plan Approval Date:  6/1/2018 Required Completion Date:  3/15/2023
JointPlan? [] Yes [X No If Yes, identify all participating permittees as an attachment to this report
Surface Waters Addressed by Plan: Marsh Creek Watershed & Rock Creek Watershed
Permittee’s Planning Area (acres): 2153 Total Planning Area (Joint Plans): 0 acres
Pollutant Load Reduction Calculation Methodology:
Simplified Method ~ [] Mapshed [] ModelMyWatershed [ Other:
TSS TN TP
Baseline Pollutant Load — Planning Area 796532 lbs/yr N/A lbs/yr N/A Ibs/yr
Pollutant Load Reduction Requirement (%) 10 Y% % %
Pollutant Load Reduction Requirement (lbs/yr) 79653 lbs/yr lbs/yr lbs/yr
WLA Reduction Requirement (TMDL Plan only) Ibs/yr lbs/yr lbs/yr
BMP IMPLEMENTATION

Pollutant Load Reductions Achieved (Credit)

BMP Type No. of BMPs TSS TN TP
Structural BMPs 12 80318 lbs/yr N/A lbs/yr N/A lbs/yr
Non-Structural BMPs Ibs/yr lbs/yr Ibs/yr
Total 12 80318 lbs/yr lbs/yr lbs/yr

Pollutant Load Reductions are documented on the following attachments:
X Attachment A — Infiltration BMPs ~ No.: 8
X Attachment B — BMP Retrofits  No.: 2

Attachment C — Stream and/or Floodplain Restoration

No.: 2
[] Attachment D — Street Sweeping or Storm Drain Solids Removal
[J Attachment E — Tree Planting  No.:

[] Attachment F — Non-structural (Annual Practice) BMPs

No.:

No.:

[] BMP(s) have been implemented for which there are no attachments (attach calculations)
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COMPLIANCE DETERMINATION

Were the pollutant load reduction requirements of the permit met? X Yes []No

If the pollutant load reduction requirements of the permit were not met, report the required load reductions
remaining in Ibs/yr and as a percentage of the total required load reduction.

TSS TN TP

Load Reduction Remaining Ibs/yr Ibs/yr Ibs/yr

Percent of Required Load Reduction Remaining % % %

If the pollutant load reduction requirements of the permit were not met, attach an explanation and provide a
schedule for completing implementation of the PRP or TMDL Plan, including interim milestones.

CERTIFICATION

| certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information
submitted. Based on my inquiry of the person or persons who manage the system or those persons directly responsible
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. | am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowledge of violations. See 18 Pa. C.S. § 4904 (relating to unsworn falsification).

David Blocher Township Manager
Responsible Official Name Official Title

CAOGp 1ale /23
Signature Date Signed
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ATTACHMENT A - INFILTRATION BMPs

GENERAL INFORMATION

Permittee Name:  Cumberland Township Permit No.:  PAG133748
BMP Name: Bioretention/Raingarden @ CT Municipal Complex Latitude: 39.823275
Surface Waters: Marsh Creek Watershed Longitude: -77.261307
Municipality: Cumberland Township County: Adams

X Construction of the BMP is Complete. Date Construction Completed: 4/2022

X Photographs, Drawings, and O&M Plan are attached. Inspection/Monitoring Frequency: ~ Annually

Permits or Approvals Obtained:  N/A

Party Responsible for Long-Term O&M:  [X] Permittee  [] Other:

Joint BMP? [] Yes [X] No If Yes, attach a list of other permittees sharing credit for the BMP

Type of BMP (see instructions):  Bioretention - Raingarden (C/D soils with underdrain)

BMP Effectiveness Values: TSS: 25 % TN: 45 % TP: 55 %

Effectiveness Values Source: [X] DEP [ ] CB Expert Panel Report [] Other:

BMP CONSTRUCTION
BMP Infiltrating Surface Area (ft2): 304 Ponding Depth (ft): 0 Xl Underdrain
Media Description:  50% Topsoil, 25% Sand, & 25% Compost Media Depth (ft): 1.25
Xl Vegetated Loading Ratio (see instructions). 348 WQ Storage Volume (ft}): 114

TSS LOAD DELIVERED TO BMP

Total Drainage Area Treated by BMP:  2.43 acres (Treatment Area)
TSS Load Delivered to BMP — Simplified Method [] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
Impervious 2.14 1398.77 2994
TSS
Pervious 0.29 207.67 60
Total TSS Load Delivered to BMP (lbs/yr) = 3054
TSS Load Delivered to BMP — Land Cover-Based Calculation Method [] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
TSS
Total TSS Load Delivered to BMP (lbs/yr) =

TSS LOAD REDUCTION CREDIT

TSS Load Delivered to BMP (3054 Ibs/yr) x TSS Effectiveness Value (55%) = 1679 lbs/yr TSS Credit

Permittee Credit for Joint BMPs (if applicable): % or Ibs/yr TSS Credit



Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

1

g3

Legend
Hyd. Origin Description

1 SCS Runoff DA to Bioretention/RG @ CT Bldg
2 Reservoir Bioretention/RG

Project: Bioretention-RG @ CT.gpw Wednesday, 12 /6 /2023




Hyd rog rap h Retu rn Perl Od Recq-eiraﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |SCS Runoff | = | - 8.994 DA to Bioretention/RG @ CT Bldg
2 |Reservoir 1 | 6.660 Bioretention/RG

Proj. file: Bioretention-RG @ CT.gpw Wednesday, 12 /6 /2023




Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 8.994 2 718 22,037 | - | | e DA to Bioretention/RG @ CT Bldg
2 Reservoir 6.660 2 722 22,035 1 537.40 1,650 Bioretention/RG

Bioretention-RG @ CT.gpw

Return Period: 2 Year

Wednesday, 12 /6 /2023
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Wednesday, 12 /6 /2023

Hyd. No. 1

DA to Bioretention/RG @ CT Bldg

Hydrograph type = SCS Runoff Peak discharge = 8.994 cfs

Storm frequency = 2yrs Time to peak = 11.97 hrs

Time interval = 2min Hyd. volume = 22,037 cuft

Drainage area = 2.430 ac Curve number = 95*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 8.30 min

Total precip. = 3.05in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.140 x 98) + (0.290 x 74)] / 2.430

DA to Bioretention/RG @ CT Bldg

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 20.0 22.0
Time (hrs)

== Hyd No. 1



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 1
DA to Bioretention/RG @ CT Bldg
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 80.0 80.0 0.0

Two-year 24-hr precip. (in) = 3.05 3.05 0.00

Land slope (%) = 3.44 2.81 0.00
Travel Time (min) = 6.76 + 091 + 0.00 = 7.66
Shallow Concentrated Flow

Flow length (ft) = 55.00 140.00 0.00

Watercourse slope (%) =773 6.96 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =4.49 5.36 0.00
Travel Time (min) = 0.20 + 044 + 0.00 = 0.64
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0

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

Total Travel TIimMe, TC . s s s s e s e e e s e e e 8.30 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 12 /6 /2023

Hyd. No. 2

Bioretention/RG

Hydrograph type = Reservoir Peak discharge = 6.660 cfs

Storm frequency = 2yrs Time to peak = 12.03 hrs

Time interval = 2min Hyd. volume = 22,035 cuft

Inflow hyd. No. = 1 - DA to Bioretention/RG @ CW&{dglevation = 537.40 ft

Reservoir name = Bioretention/RG @ CT MunicipgdbRIdgtorage = 1,650 cuft

Storage Indication method used.

Bioretention/RG

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

e Hyd No. 2 e Hyd No. 1 [T | Total storage used = 1,650 cuft
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Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
Pond No. 1 - Bioretention/RG @ CT Municipal Bldg

Pond Data

Wednesday, 12 /6 /2023

UG Chambers -Invert elev. = 533.75 ft, Rise x Span =0.33 x 0.33 ft, Barrel Len = 38.00 ft, No. Barrels = 1, Slope =0.00%, Headers = No

Epatsamsehiséndatimbelconbi EidhsVddrag8.80dtarkleigtdthot 246 &l fdoids umBd cHéblation. Begining Elevation = 535.00 ft

Stage / Storage Table

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

0.00 533.75 n/a 0 0

0.12 533.87 n/a 12 12

0.25 534.00 n/a 12 24

0.37 534.12 n/a 12 36

0.50 534.25 n/a 11 48

0.62 534.37 n/a 11 59

0.74 534.49 n/a 11 70

0.87 534.62 n/a 11 81

0.99 534.74 n/a 11 93

1.12 534.87 n/a 11 104

1.24 534.99 n/a 11 115

1.25 535.00 304 2 117

2.25 536.00 504 404 521

3.25 537.00 736 620 1,141

4.25 538.00 1,000 868 2,009
Culvert / Orifice Structures Weir Structures

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

Rise (in) = 12.00 4.00 0.00 0.00 Crest Len (ft) = 12.00 90.00 0.00 0.00
Span (in) = 12.00 4.00 0.00 0.00 Crest El. (ft) = 535.00 538.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 2.60 3.33 3.33
Invert El. (ft) = 533.75 533.75 0.00 0.00 Weir Type =1 Broad
Length (ft) = 57.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 14.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a Yes No No TW Elev. (ft) = 0.00

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

Stage / Storage / Discharge Table

Stage Storage Elevation CivA
ft cuft ft cfs

0.00 0 533.75 0.00

0.01 1 533.76 0.00ic
0.02 2 533.77 0.00 ic
0.04 4 533.79 0.00 ic
0.05 5 533.80 0.01ic
0.06 6 533.81 0.01ic
0.07 7 533.82 0.01ic
0.09 8 533.84 0.02ic
0.10 10 533.85 0.02ic
0.11 11 533.86 0.03ic
0.12 12 533.87 0.03ic
0.14 13 533.89 0.04 ic
0.15 15 533.90 0.04 ic
0.16 16 533.91 0.05ic
0.17 17 533.92 0.06 ic
0.19 18 533.94 0.06 ic
0.20 20 533.95 0.07 ic
0.21 21 533.96 0.08 ic
0.22 22 533.97 0.09ic
0.24 23 533.99 0.10ic
0.25 24 534.00 0.11ic
0.26 26 534.01 0.11ic
0.27 27 534.02 0.12ic
0.29 28 534.04 0.13ic
0.30 29 534.05 0.14ic
0.31 30 534.06 0.15ic
0.32 32 534.07 0.16ic

CivB
cfs

0.00

0.00ic
0.00ic
0.00ic
0.01ic
0.01ic
0.01ic
0.02ic
0.02ic
0.02ic
0.03ic
0.04 ic
0.04ic
0.05ic
0.06 ic
0.06 ic
0.07 ic
0.08 ic
0.09ic
0.101ic
0.101ic
0.11ic
0.12ic
0.13ic
0.14ic
0.15ic
0.15ic

CivC
cfs

PrfRsr WrA
cfs cfs

- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00

Wr B
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

WrC
cfs

WrD
cfs

Exfil User Total
cfs cfs cfs

0.000
0.000

Continues on next page...
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Bioretention/RG @ CT Municipal Bldg

Stage / Storage / Discharge Table

Stage

ft

0.33
0.35
0.36
0.37
0.38
0.40
0.41
0.42
0.43
0.45
0.46
0.47
0.48
0.50
0.51
0.52
0.53
0.55
0.56
0.57
0.58
0.60
0.61
0.62
0.63
0.64
0.66
0.67
0.68
0.69
0.71
0.72
0.73
0.74
0.76
0.77
0.78
0.79
0.81
0.82
0.83
0.84
0.86
0.87
0.88
0.89
0.91
0.92
0.93
0.94
0.95
0.97
0.98
0.99
1.00
1.02
1.03
1.04

Storage

cuft

Elevation
ft

534.08
534.10
534.11
534.12
534.13
534.15
534.16
534.17
534.18
534.20
534.21
534.22
534.23
534.25
534.26
534.27
534.28
534.30
534.31
534.32
534.33
534.35
534.36
534.37
534.38
534.39
534.41
534.42
534.43
534.44
534.46
534.47
534.48
534.49
534.51
534.52
534.53
534.54
534.56
534.57
534.58
534.59
534.61
534.62
534.63
534.64
534.66
534.67
534.68
534.69
534.70
534.72
534.73
534.74
534.75
534.77
534.78
534.79
534.80
534.82
534.83
534.84
534.85
534.87
534.88
534.89
534.90
534.92
534.93
534.94
534.95
534.97

CivA
cfs

0.16 ic
0.17 ic
0.17 ic
0.18ic
0.18 ic
0.19ic
0.19ic
0.20 ic
0.20 ic
0.20ic
0.21ic
0.21ic
0.21ic
0.22ic
0.22ic
0.23ic
0.24ic
0.24 ic
0.24 ic
0.25ic
0.25ic
0.25ic
0.26 ic
0.26 ic
0.26 ic
0.26 ic
0.28 ic
0.28 ic
0.28 ic
0.28 ic
0.29ic
0.29ic
0.29ic
0.29ic
0.31ic
0.31ic
0.31ic
0.31ic
0.31ic
0.32ic
0.32ic
0.32ic
0.32ic
0.32ic
0.34ic
0.34ic
0.34ic
0.34ic
0.34ic
0.34ic
0.35ic
0.35ic
0.35ic
0.35ic
0.35ic
0.37ic
0.37ic
0.37 ic
0.37ic
0.37ic
0.37 ic
0.39ic
0.39ic
0.39ic
0.39ic
0.39ic
0.39ic
0.39ic
0.40ic
0.40ic
0.40ic
0.40ic

CivB
cfs

0.16ic
0.16ic
0.17ic
0.17ic
0.18ic
0.18ic
0.19ic
0.19ic
0.20ic
0.20ic
0.21ic
0.21ic
0.21ic
0.22ic
0.22ic
0.23ic
0.23ic
0.24ic
0.24ic
0.24ic
0.25ic
0.25ic
0.25ic
0.26ic
0.26 ic
0.26 ic
0.27ic
0.27ic
0.28ic
0.28ic
0.28ic
0.28ic
0.29ic
0.29ic
0.29ic
0.30ic
0.30ic
0.31ic
0.31ic
0.31ic
0.31ic
0.32ic
0.32ic
0.32ic
0.33ic
0.33ic
0.33ic
0.34ic
0.34ic
0.34ic
0.34ic
0.35ic
0.35ic
0.35ic
0.35ic
0.36ic
0.36ic
0.36 ic
0.37ic
0.37ic
0.37ic
0.37ic
0.38ic
0.38ic
0.38ic
0.38ic
0.39ic
0.39ic
0.39ic
0.39ic
0.40ic
0.40ic

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Wr B
cfs

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Exfil User Total
cfs cfs cfs

0.159
0.165
0.169
0.174
0.179
0.183
0.189
0.192
0.198
0.201
0.206
0.211

Continues on next page...



Bioretention/RG @ CT Municipal Bldg
Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC PrfRsr WrA Wr B Wr C WrD Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.23 114 534.98 0.40ic 0.40ic - - 0.00 0.00 - - - 0.403
1.24 115 534.99 0.40ic 0.40ic - - 0.00 0.00 - - - 0.405
1.24 116 534.99 0.40ic 0.40ic - - 0.00 0.00 - - - 0.405
1.24 116 534.99 0.41ic 041ic - - 0.00 0.00 - - - 0.405
1.24 116 534.99 0.41ic 041ic - - 0.00 0.00 - - - 0.405
1.24 116 534.99 0.41ic 041ic - - 0.00 0.00 - - - 0.405
1.24 116 534.99 0.41ic 041ic - - 0.00 0.00 - - - 0.406
1.25 116 535.00 0.41ic 041ic - - 0.00 0.00 - - - 0.406
1.25 116 535.00 0.41ic 041ic - - 0.00 0.00 - - - 0.406
1.25 117 535.00 0.41ic 041ic - - 0.00 0.00 - - - 0.406
1.25 117 535.00 0.41ic 041ic - - 0.00 0.00 - - - 0.406
1.25 117 535.00 0.41ic 041ic - - 0.00 0.00 - - - 0.406
1.35 157 535.10 1.61ic 0.34ic - - 1.26 0.00 - - - 1.607
1.45 198 535.20 3.42ic 0.15ic - - 3.27s 0.00 - - 3.423
1.55 238 535.30 3.79ic 0.09ic - - 3.70s 0.00 - - 3.786
1.65 279 535.40 4.01ic 0.06ic - - 3.94s 0.00 - - 4.009
1.75 319 535.50 4.20ic 0.05ic - - 415s 0.00 - - 4,198
1.85 359 535.60 4.38ic 0.04ic - - 4.33s 0.00 - - 4.365
1.95 400 535.70 4.54 ic 0.03ic - - 4.49s 0.00 - - 4.527
2.05 440 535.80 4,70 ic 0.03ic - - 4.67s 0.00 - - 4.696
2.15 481 535.90 4.85ic 0.03ic - - 478 s 0.00 - - 4.805
2.25 521 536.00 5.00ic 0.02ic - - 4.93s 0.00 - - 4.955
2.35 583 536.10 5.14ic 0.02ic - - 510s 0.00 - - 5.123
2.45 645 536.20 5.28ic 0.02ic - - 517 s 0.00 - - 5.184
2.55 707 536.30 541ic 0.02ic - - 529s 0.00 - - 5.310
2.65 769 536.40 5.54 ic 0.02ic - - 547 s 0.00 - - 5.484
2.75 831 536.50 5.67 ic 0.01ic - - 5.57s 0.00 - - 5.588
2.85 893 536.60 5.79ic 0.01ic - - 564 s 0.00 - - 5.658
2.95 955 536.70 5.92ic 0.01ic - - 581s 0.00 - - 5.826
3.05 1,017 536.80 6.04 ic 0.01ic - - 594 s 0.00 - - 5.951
3.15 1,079 536.90 6.15ic 0.01ic - - 6.01s 0.00 - - 6.026
3.25 1,141 537.00 6.27 ic 0.01ic - - 6.18 s 0.00 - - 6.196
3.35 1,228 537.10 6.38 ic 0.01ic - - 6.16 s 0.00 - - 6.167
3.45 1,315 537.20 6.49 ic 0.01ic - - 6.05s 0.00 - - 6.057
3.55 1,401 537.30 6.60 ic 0.01ic - - 6.35s 0.00 - - 6.364
3.65 1,488 537.40 6.71ic 0.01ic - - 6.66 s 0.00 - - 6.673
3.75 1,575 537.50 6.82ic 0.01ic - - 6.41s 0.00 - - 6.414
3.85 1,662 537.60 6.92ic 0.01ic - - 6.69 s 0.00 - - 6.699
3.95 1,749 537.70 7.02ic 0.01ic - - 6.98 s 0.00 - - 6.987
4.05 1,835 537.80 712ic 0.01ic - - 6.70 s 0.00 - - 6.711
4.15 1,922 537.90 7.22ic 0.01ic - - 6.97 s 0.00 - - 6.978
4.25 2,009 538.00 7.32ic 0.01ic - - 6.73 s 0.00 - - 6.741

...End



Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Wednesday, 12 /6 /2023

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 44.2751 10.5000 0.8683 | -
2 60.8168 11.7000 0.8947 |
3 0.0000 0.0000 0.0000 | @ -
5 52.4952 10.0000 08116 | = -
10 53.7769 9.6000 0.7855 | e
25 51.0833 8.6000 0.7354 | -
50 47.1524 7.5000 0.6898 | -
100 44.6585 6.6000 0.6521 | -

File name: Cumberland.IDF

Intensity =B / (Tc + D)*E

Return Intensity Values (in/hr)

Period

(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.10 3.21 2.66 2.28 2.00 1.78 1.61 1.47 1.35 1.26 1.17 1.10
2 4.90 3.87 3.22 2.76 242 2.16 1.95 1.78 1.64 1.52 1.42 1.33
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 5.83 4.62 3.85 3.32 2.93 2.63 2.39 2.19 2.03 1.89 1.77 1.67
10 6.55 5.19 4.35 3.76 3.32 2.99 2.72 2.51 2.32 217 2.04 1.92
25 7.49 5.95 5.00 4.34 3.85 3.48 3.18 2.94 2.73 2.56 2.41 2.28
50 8.26 6.55 5.50 4.79 4.27 3.87 3.55 3.29 3.07 2.88 2.72 2.58
100 9.03 7.15 6.02 5.26 4.70 4.27 3.93 3.65 3.41 3.21 3.04 2.89

Tc = time in minutes. Values may exceed 60.

1ame: F:\Engineering\Municipal Clients\Cumberland Township\MS4\2023 DEP PRP Report\Hydraflow\Cumberland.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.54 3.05 0.00 3.80 4.47 5.52 6.49 7.64
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Bioretention/Raingarden
@ CT Municipal Complex
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Bioretention/Raingarden at Cumberland Township Municipal Complex
Post-Construction Photo May 25, 2022




Post-Construction Photos November 22, 2023
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4" SCH-40/SDR-35
UNDERDRAIN IN AASHTO #57
STONE ENCASEMENT

(24" WIDE),

WRAP TOP, SIDES
AND BOTTOM OF
STONE ENCASEMENT
WITH NONWOVEN

UNDERDRAIN IS PERFORATED GEOTEXTILE FABRIC UNDERDRAIN / AMENDED
WITHIN BED, SOLID TO (MIRAFI 140N, OR SOIL DETAIL
DISCHARGE (SEE PLAN) EQUAL) NTS

MAINTENANCE OF BEST MANAGEMENT PRACTICE (BMP)

CUMBERLAND TOWNSHIP SHALL BE SOLELY RESPONSIBLE FOR THE OPERATION AND MAINTENANCE
OF ALL STORMWATER MANAGEMENT FACILITIES. CUMBERLAND TWP SHALL FOLLOW THE FOLLOWING
MAINTENANCE SCHEDULE OUTLINED BELOW. 'STORM EVENT' DEFINED AS TOTALING ONE INCH OR
MORE IN 24 HOURS.

BIORETENTION BASIN/RAINGARDEN WITH SOIL AMENDMENTS AND UNDERDRAIN
INSPECT OUTLET STRUCTURE FOR CONDITION AND CLOGGING. CHECK BASIN UNDERDRAIN FOR CLOGGING.

MOW AND TRIM VEGETATION AS NEEDED ON EMBANKMENTS AND ON BASIN FLOOR, RECOMMENDED

2 | TWICE AYEAR, TOALLOW FOR INSPECTION. PREVENT AND REMOVE NOXIOUS AND INVASIVE PLANTS AND ANY
| TREE/SHRUB GROWTH ON EMBANKMENTS.

REPLACE ANY MISSING RIP RAP OR MATTING FROM INFLOWS TO BASINS FROM THE STORM DRAIN
SYSTEM.

IF THE BASIN FAILS TO DEWATER IN 72 HOURS, CONSULT THE DESIGN ENGINEER. FLUSH THE STORM PIPING
SYSTEM AND CLEAR ANY SEDIMENT OR DEBRIS. IF DEWATERING OF THE BASIN STILL FAILS TO OCCUR, THE

{1 MEDIAAND STONE WILL NEED TO BE REPLACED. UPON APPROVAL OF THE DESIGN ENGINEER, THE MEDIA

COULD BE EXCAVATED AND ITS PERMEABILITY RESTORED BY MIXING IN SAND OR COMPOST. UPON APPROVAL

| OF THE DESIGN ENGINEER, THE STONE COULD ALSO BE EXCAVATED AND WASHED FOR REUSE. HOWEVER,

IF THE STONE AND MEDIA ARE NOT APPROVED FOR REUSE, REMOVE AND REPLACE THE AMENDED SOILS

| AND STONE ENCASEMENT OF THE BASIN IN-KIND. THE UNDERDRAIN CAN BE REUSED BUT THE MEDIA AND

STONE SHOULD BE COMPLETELY DISPOSED OF (NOT REUSED).
AMENDED SOILS:

1. INSPECT ONCE PER YEAR AND AFTER ALL STORM EVENTS TOTALING ONE INCH OR MORE IN A 24-HOUR
PERIOD.

CHECK FOR ACCUMULATION OF SEDIMENT AND DEBRIS, REMOVE AS NECESSARY.

CHECK FOR EROSION AND STREAM BANK STABILITY, REPAIR AS NECESSARY.

CHECK VEGETATIVE CONDITIONS, REPAIR AS NECESSARY.

CHECK FOR INVASIVE SPECIES, REMOVE AS NECESSARY.

ALL WASTES AND MATERIALS DEPOSITED IN AND REMOVED FROM POST-CONSTRUCTION STORMWATER
MANAGEMENT (PCSM) BMP FACILITIES DURING OPERATION AND MAINTENANCE SHALL BE REMOVED FROM
THE SITE AND PROPERLY DISPOSED OF IN ACCORDANCE WITH THE DEPARTMENT'S SOLID WASTE
MANAGEMENT REGULATIONS AT 25 PA. CODE 260.1 ET.SEQ., 271.1, AND 287.1 ET.SEQ. NO WASTE MATERIALS

B SHALL BE BURNED, BURIED, DUMPED, OR DISCHARGED AT THE SITE.

TECHNOLOGY

ENGINEERING . PLANNING . SURVEYING
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3800-FM-BCW0014 Rev. 6/2023
Final PRP/TMDL Plan Report

ATTACHMENT A - INFILTRATION BMPs

GENERAL INFORMATION

Permittee Name:  Cumberland Township Permit No..  PAG133748
BMP Name: g:));nEpT;inded Detention Basin @ CT Municipal Latitude: 39.822465
Surface Waters: Marsh Creek Watershed Longitude: -77.261648
Municipality: Cumberland Township County: Adams

X] Construction of the BMP is Complete. Date Construction Completed: 4/2022

X Photographs, Drawings, and O&M Plan are attached. Inspection/Monitoring Frequency:  Annually
Permits or Approvals Obtained:  N/A

Party Responsible for Long-Term O&M: [X] Permittee [ Other:

Joint BMP? [] Yes [X] No If Yes, attach a list of other permittees sharing credit for the BMP

Type of BMP (see instructions):  Dry Extended Detention Basin

BMP Effectiveness Values: TSS: 60 % TN: 20 % TP: 20 %

Effectiveness Values Source: [X] DEP [ ] CB Expert Panel Report [] Other:

BMP CONSTRUCTION
BMP Infiltrating Surface Area (ft2): 224 Ponding Depth (ft): 3 1 Underdrain
Media Description:  50% Topsoil, 25% Sand, & 25% Compost Media Depth (ft): 1.25
X Vegetated Loading Ratio (see instructions).: 404 WQ Storage Volume (ft): 1620

TSS LOAD DELIVERED TO BMP

Total Drainage Area Treated by BMP:  2.08 acres (Treatment Area)
TSS Load Delivered to BMP — Simplified Method [ ] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
Impervious 1.61 1398.77 2252
TSS
Pervious 0.47 207.67 98
Total TSS Load Delivered to BMP (lbs/yr) = 2350

TSS Load Delivered to BMP — Land Cover-Based Calculation Method [] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
TSS

Total TSS Load Delivered to BMP (lbs/yr) =

TSS LOAD REDUCTION CREDIT

TSS Load Delivered to BMP (2350 Ibs/yr) x TSS Effectiveness Value (60%) = 1410

Ibs/yr TSS Credit

Permittee Credit for Joint BMPs (if applicable): % or Ibs/yr TSS Credit




Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

1

W

Legend
Hyd. Origin Description

1 SCS Runoff DA to Dry Ext. Det. Basin
2 Reservoir Dry Ext. Det. Basin

Project: Dry Ext. Det. Basin @ CT.gpw Tuesday, 12/5/2023




Hyd rog rap h Retu rn Perl Od Recq-eiraﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |SCS Runoff | = | - 5.415 DA to Dry Ext. Det. Basin
2 |Reservoir 1 | - 5.413 Dry Ext. Det. Basin

Proj. file: Dry Ext. Det. Basin @ CT.gpw Tuesday, 12/5/2023




Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 5.415 2 724 17,380 | - | e e DA to Dry Ext. Det. Basin
2 |Reservoir 5.413 2 724 15,610 1 524.06 1,822 Dry Ext. Det. Basin

Dry Ext. Det. Basin @ CT.gpw Return Period: 2 Year Tuesday, 12 /5 /2023
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 1
DA to Dry Ext. Det. Basin

Tuesday, 12/5/2023

Hydrograph type = SCS Runoff Peak discharge = 5415 cfs

Storm frequency = 2yrs Time to peak = 12.07 hrs

Time interval = 2min Hyd. volume = 17,380 cuft

Drainage area = 2.080 ac Curve number = 93*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 19.00 min

Total precip. = 3.05in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.610 x 98) + (0.470 x 74)] / 2.080

DA to Dry Ext. Det. Basin

Q(cfs) Hyd. No. 1 - 2 Year Q(cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 N 3.00
2.00 2.00
1.00 1.00

J [ ———
0.00 | = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 1
DA to Dry Ext. Det. Basin
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.240 0.011

Flow length (ft) = 80.0 150.0 0.0

Two-year 24-hr precip. (in) = 3.05 3.05 0.00

Land slope (%) = 2.50 3.50 0.00
Travel Time (min) = 0.95 + 16.16 + 0.00 = 1711
Shallow Concentrated Flow

Flow length (ft) = 60.00 60.00 380.00

Watercourse slope (%) = 6.25 5.00 5.00

Surface description = Paved Unpaved Paved

Average velocity (ft/s) =5.08 3.61 4.55
Travel Time (min) = 0.20 + 0.28 + 139 = 1.87
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0

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

Total Travel TIimMe, TC . s s s s e s e e e s e e e 19.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Tuesday, 12/5/2023
Hyd. No. 2
Dry Ext. Det. Basin
Hydrograph type = Reservoir Peak discharge = 5413 cfs
Storm frequency = 2yrs Time to peak = 12.07 hrs
Time interval = 2min Hyd. volume = 15,610 cuft
Inflow hyd. No. = 1 - DA to Dry Ext. Det. Basin Max. Elevation = 524.06 ft
Reservoir name = Dry Extended Detention Basin Max. Storage = 1,822 cuft
Storage Indication method used.
Dry Ext. Det. Basin
Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
[ ———
0.00 . 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

e Hyd No. 2 e Hyd No. 1 [T | Total storage used = 1,822 cuft
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Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Pond No. 1 - Dry Extended Detention Basin

Pond Data

Tuesday, 12/5/2023

UG Chambers -Invert elev. = 519.75 ft, Rise x Span =0.01 x 0.01 ft, Barrel Len = 40.00 ft, No. Barrels = 1, Slope =0.00%, Headers = No

Epatsamsehiséndatimbelconbd O EidhsVWiddrag200 frelenglihedudedt forsmama6260dtation. Begining Elevation = 521.00 ft

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

0.00 519.75 n/a 0 0

0.12 519.87 n/a 30 30

0.25 520.00 n/a 30 60

0.37 520.12 n/a 30 89

0.50 520.25 n/a 30 119

0.62 520.37 n/a 30 149

0.74 520.49 n/a 30 179

0.87 520.62 n/a 30 208

0.99 520.74 n/a 30 238

1.12 520.87 n/a 30 268

1.24 520.99 n/a 30 298

1.25 521.00 224 1 299

2.25 522.00 384 304 603

3.25 523.00 576 480 1,083

4.25 524.00 800 688 1,771

5.25 525.00 800 800 2,571
Culvert / Orifice Structures Weir Structures

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

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 80.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EI. (ft) = 524.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.01 3
0.02 6
0.04 9
0.05 12
0.06 15
0.07 18
0.09 21
0.10 24
0.11 27
0.12 30
0.14 33
0.15 36
0.16 39
0.17 42
0.19 45
0.20 48
0.21 51
0.22 54
0.24 57
0.25 60
0.26 63
0.27 65
0.29 68
0.30 71
0.31 74

Elevation

ft

519.75
519.76
519.77
519.79
519.80
519.81
519.82
519.84
519.85
519.86
519.87
519.89
519.90
519.91
519.92
519.94
519.95
519.96
519.97
519.99
520.00
520.01
520.02
520.04
520.05
520.06

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

Stage / Storage / Discharge Table

ClvA
cfs

CivB

cfs

ClvC
cfs

PrfRsr WrA
cfs cfs

- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00

Wr B
cfs

WrC
cfs

WrD
cfs

Exfil User Total
cfs cfs cfs

0.000

Continues on next page...
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Dry Extended Detention Basin
Stage / Storage / Discharge Table

Stage

ft

0.32
0.33
0.35
0.36
0.37
0.38
0.40
0.41
0.42
0.43
0.45
0.46
0.47
0.48
0.50
0.51
0.52
0.53
0.55
0.56
0.57
0.58
0.60
0.61
0.62
0.63
0.64
0.66
0.67
0.68
0.69
0.71
0.72
0.73
0.74
0.76
0.77
0.78
0.79
0.81
0.82
0.83
0.84
0.86
0.87
0.88
0.89
0.91
0.92
0.93
0.94
0.95
0.97
0.98
0.99
1.00
1.02
1.03

Storage

cuft

Elevation
ft

520.07
520.08
520.10
520.11
520.12
520.13
520.15
520.16
520.17
520.18
520.20
520.21
520.22
520.23
520.25
520.26
520.27
520.28
520.30
520.31
520.32
520.33
520.35
520.36
520.37
520.38
520.39
520.41
520.42
520.43
520.44
520.46
520.47
520.48
520.49
520.51
520.52
520.53
520.54
520.56
520.57
520.58
520.59
520.61
520.62
520.63
520.64
520.66
520.67
520.68
520.69
520.70
520.72
520.73
520.74
520.75
520.77
520.78
520.79
520.80
520.82
520.83
520.84
520.85
520.87
520.88
520.89
520.90
520.92
520.93
520.94
520.95

CivA
cfs

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Exfil User Total
cfs cfs cfs

- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000
- 0.000

Continues on next page...



Dry Extended Detention Basin
Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC PrfRsr WrA Wr B Wr C WrD Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

292 520.97 - - - - 0.00 - - - — — 0.000
295 520.98 - - - - 0.00 - - - — — 0.000
298 520.99 - - - - 0.00 - - - - - 0.000
298 520.99 - - - - 0.00 - - - - - 0.000
298 520.99 - - - - 0.00 - - - — — 0.000
298 520.99 - - - - 0.00 - - - - - 0.000
298 520.99 - - - - 0.00 - - - - - 0.000
298 520.99 - - - - 0.00 - - - — — 0.000
298 521.00 - - - - 0.00 - - - — — 0.000
298 521.00 - - - - 0.00 - - - - - 0.000
299 521.00 - - - - 0.00 - - - — — 0.000
299 521.00 - - - - 0.00 - - - — — 0.000
299 521.00 - - - - 0.00 - - - - - 0.000
329 521.10 - - - - 0.00 - - - - - 0.000
360 521.20 - - - - 0.00 - - - — — 0.000
390 521.30 - - - - 0.00 - - - - - 0.000
420 521.40 - - - - 0.00 - - - - - 0.000
451 521.50 - - - - 0.00 - - - — — 0.000
481 521.60 - - - - 0.00 - - - — — 0.000
512 521.70 - - - - 0.00 - - - - - 0.000
542 521.80 - - - - 0.00 - - - — — 0.000
572 521.90 - - - - 0.00 - - - — — 0.000
603 522.00 - - - - 0.00 - - - - - 0.000
651 522.10 - - - - 0.00 - - - - - 0.000
699 522.20 - - - - 0.00 - - - — — 0.000
747 522.30 - - - - 0.00 - - - - - 0.000
795 522.40 - - - - 0.00 - - - - - 0.000
843 522.50 - - - - 0.00 - - - — — 0.000
891 522.60 - - - - 0.00 - - - — — 0.000
939 522.70 - - - - 0.00 - - - - - 0.000
987 522.80 - - - - 0.00 - - - — — 0.000
1,035 522.90 - — — — 0.00 - — — — — 0.000
1,083 523.00 - - - - 0.00 - — — — — 0.000
1,152 523.10 - - - - 0.00 - — — — — 0.000
1,220 523.20 - — — — 0.00 - — — — — 0.000
1,289 523.30 - - - - 0.00 - — — — — 0.000
1,358 523.40 - - - - 0.00 - — — — — 0.000
1,427 523.50 - - - - 0.00 - - - — — 0.000
1,496 523.60 - - - - 0.00 - - - — — 0.000
1,564 523.70 - - - - 0.00 - - - - - 0.000
1,633 523.80 - — — — 0.00 - — — — — 0.000
1,702 523.90 - — — — 0.00 - — — — — 0.000
1,771 524.00 - - - - 0.00 - — — — — 0.000
1,851 524.10 - - - - 8.42 - - - — — 8.421
1,931 524.20 - - - 23.82 — — - 23.82
2,011 524.30 - - - - 43.76 - — — — — 43.76
2,091 524.40 - - - - 67.37 - — — — — 67.37
2,171 524.50 - - - 94.15 — — - 94.15
2,251 524.60 - - - - 12377 - - - - - 123.77
2,331 524.70 - - - - 155.96 - - - - - 155.96
2,411 524.80 - - - - 190.55 - - - - - 190.55
2,491 524.90 - - - - 22737 - - - - - 227.37
5.25 2,571 525.00 - - - - 266.40 - - - - - 266.40
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Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Tuesday, 12/5/2023

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 44.2751 10.5000 0.8683 | -
2 60.8168 11.7000 0.8947 |
3 0.0000 0.0000 0.0000 | @ -
5 52.4952 10.0000 08116 | = -
10 53.7769 9.6000 0.7855 | e
25 51.0833 8.6000 0.7354 | -
50 47.1524 7.5000 0.6898 | -
100 44.6585 6.6000 0.6521 | -

File name: Cumberland.IDF

Intensity =B / (Tc + D)*E

Return Intensity Values (in/hr)

Period

(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.10 3.21 2.66 2.28 2.00 1.78 1.61 1.47 1.35 1.26 1.17 1.10
2 4.90 3.87 3.22 2.76 242 2.16 1.95 1.78 1.64 1.52 1.42 1.33
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 5.83 4.62 3.85 3.32 2.93 2.63 2.39 2.19 2.03 1.89 1.77 1.67
10 6.55 5.19 4.35 3.76 3.32 2.99 2.72 2.51 2.32 217 2.04 1.92
25 7.49 5.95 5.00 4.34 3.85 3.48 3.18 2.94 2.73 2.56 2.41 2.28
50 8.26 6.55 5.50 4.79 4.27 3.87 3.55 3.29 3.07 2.88 2.72 2.58
100 9.03 7.15 6.02 5.26 4.70 4.27 3.93 3.65 3.41 3.21 3.04 2.89

Tc = time in minutes. Values may exceed 60.

1ame: F:\Engineering\Municipal Clients\Cumberland Township\MS4\2023 DEP PRP Report\Hydraflow\Cumberland.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.54 3.05 0.00 3.80 4.47 5.52 6.49 7.64
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Dry Extended Detention Basin at Cumberland Township Municipal Building
Post-Construction Photos May 25, 2022




Post-Construction Photos November 22, 2023
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3800-FM-BCW0014 Rev. 6/2023
Final PRP/TMDL Plan Report

ATTACHMENT A - INFILTRATION BMPs

GENERAL INFORMATION

Permittee Name:  Cumberland Township Permit No..  PAG133748
BMP Name: IEir?arzteeg'tj\on/Fiaingarden #7 @ Cumberland Village Latitude: 39.825309
Surface Waters: Marsh Creek Watershed Longitude: -77.276647
Municipality: Cumberland Township County: Adams

X] Construction of the BMP is Complete. Date Construction Completed: 3/2021

X Photographs, Drawings, and O&M Plan are attached. Inspection/Monitoring Frequency:  Biannually

Permits or Approvals Obtained: NPDES (PAC010029A-1)

Party Responsible for Long-Term O&M: [] Permittee  [X] Other: J.A. Myers Homes / Cumberland Village HOA

Joint BMP? [] Yes [X] No If Yes, attach a list of other permittees sharing credit for the BMP

Type of BMP (see instructions):  Bioretention - Raingarden (C/D soils with underdrain)

BMP Effectiveness Values: TSS: 25 % TN: 45 % TP: 55 %

Effectiveness Values Source: [X] DEP [ ] CB Expert Panel Report [] Other:

BMP CONSTRUCTION
BMP Infiltrating Surface Area (ft2): 9440 Ponding Depth (ft): 0 Xl Underdrain
Media Description:  Bioretention Soil Media Depth (ft): 1
X Vegetated Loading Ratio (see instructions). 39.13 WQ Storage Volume (ft}): 2,832

TSS LOAD DELIVERED TO BMP

Total Drainage Area Treated by BMP:  8.48 acres (Treatment Area)
TSS Load Delivered to BMP — Simplified Method [ ] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
Impervious 2.77 1398.77 3875
TSS
Pervious 5.71 207.67 1185
Total TSS Load Delivered to BMP (lbs/yr) = 5060
TSS Load Delivered to BMP — Land Cover-Based Calculation Method [] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
TSS
Total TSS Load Delivered to BMP (lbs/yr) =

TSS LOAD REDUCTION CREDIT

TSS Load Delivered to BMP (5060 Ibs/yr) x TSS Effectiveness Value (55%) = 2783 lbs/yr TSS Credit
Permittee Credit for Joint BMPs (if applicable): % or Ibs/yr TSS Credit



Post-Dev - PH2A-0220 Type Il 24-hr 2 year Rainfall=3.05"

Prepared by Microsoft: - Printed 8/14/2019
HydroCAD® 10.00-25 s/n 02856 © 2019 HydroCAD Software Solutions LLC

Summary for Pond 7P: Bio-retention #7

Inflow Area = 8.476 ac, 32.68% Impervious, Inflow Depth= 1.42" for 2 year event

Inflow = 16.35cfs @ 12.06 hrs, Volume= 1.002 af

Outflow = 0.72cfs @ 14.18 hrs, Volume= 1.002 af, Atten=96%, Lag= 127.6 min
Discarded = 0.10cfs @ 14.18 hrs, Volume= 0.476 af

Primary = 0.62cfs@ 14.18 hrs, Volume= 0.526 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.01 hrs
Peak Elev=569.43' @ 14.18 hrs Surf.Area= 12,768 sf Storage= 27,529 cf

Plug-Flow detention time= 1,290.7 min calculated for 1.002 af (100% of inflow)
Center-of-Mass det. time= 1,290.8 min (2,133.1-842.3)

Volume Invert Avail.Storage Storage Description
#1 567.00' 99,314 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
567.00 9,440 0 0
568.00 10,785 10,113 10,113
570.00 13,557 24,342 34,455
572.00 18,234 31,791 66,246
573.75 19,559 33,069 99,314
Device Routing Invert Qutlet Devices
#1  Primary 564.25' 30.0" Round Culvert

L=40.0' RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 564.25' / 563.85' S=0.0100"" Cc= 0.900
n=0.012, Flow Area=4.91 sf

#2  Discarded 567.00' 0.333 in/hr Exfiltration over Surface area

#3  Device 1 567.00' 1.5" Vert. Orifice/Grate C= 0.600

#4  Device 1 569.33' 62.0" W x 4.0" H Vert. Orifice/Grate C= 0.600
#5 Device 1 570.75' 70.0" W x 6.0" H Vert. Orifice/Grate C= 0.600
#56  Device 1 572.25' 24.0" x 70.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

#7  Secondary 571.60' 9.0'long x 20.9' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63



Post-Dev - PH2A-0220 Type Il 24-hr 2 year Rainfall=3.05"

Prepared by Microsoft .
HydroCAD® 10.00-25 s/n 02856 © 2019 HydroCAD Software Solutions LLC

Printed 8/14/2019

Discarded OutFlow Max=0.10 cfs @ 14.18 hrs HW=569.43' (Free Discharge)
2=Exfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=0.62 cfs @ 14.18 hrs HW=569.43' (Free Discharge)
1=Culvert (Passes 0.62 cfs of 46.86 cfs potential flow)
=Orifice/Grate (Orifice Controls 0.09 cfs @ 7.41 fps)
4=Orifice/Grate (Orifice Controls 0.53 cfs @ 1.02 fps)
=Orifice/Grate ( Controls 0.00 cfs)
=Orifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=567.00" (Free Discharge)

T 7=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Bioretention Basin #7 at Cumberland Village Phase IIA
Post-Construction Photos December 6, 2023










3800-FM-BCW0014 Rev. 6/2023
Final PRP/TMDL Plan Report

ATTACHMENT A - INFILTRATION BMPs

GENERAL INFORMATION

Permittee Name:  Cumberland Township Permit No..  PAG133748
BMP Name: IEir?arzteeg'tj\on/Fiaingarden #8 @ Cumberland Village Latitude: 39.825341
Surface Waters: Marsh Creek Watershed Longitude: -77.275238
Municipality: Cumberland Township County: Adams

X] Construction of the BMP is Complete. Date Construction Completed: 3/2021

X Photographs, Drawings, and O&M Plan are attached. Inspection/Monitoring Frequency:  Biannually

Permits or Approvals Obtained: NPDES (PAC010029A-1)

Party Responsible for Long-Term O&M: [] Permittee  [X] Other: J.A. Myers Homes / Cumberland Village HOA

Joint BMP? [] Yes [X] No If Yes, attach a list of other permittees sharing credit for the BMP

Type of BMP (see instructions):  Bioretention - Raingarden (C/D soils with underdrain)

BMP Effectiveness Values: TSS: 25 % TN: 45 % TP: 55 %

Effectiveness Values Source: [X] DEP [ ] CB Expert Panel Report [] Other:

BMP CONSTRUCTION
BMP Infiltrating Surface Area (ft2): 32,894 Ponding Depth (ft):  0.25 Xl Underdrain
Media Description:  Bioretention Soil Media Depth (ft): 2
X Vegetated Loading Ratio (see instructions): 14.42 WQ Storage Volume (ft}): 27,960

TSS LOAD DELIVERED TO BMP

Total Drainage Area Treated by BMP:  10.89 acres (Treatment Area)

TSS Load Delivered to BMP — Simplified Method [ ] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
1SS Impervious 2.53 1398.77 3539
Pervious 8.36 207.67 1736
Total TSS Load Delivered to BMP (lbs/yr) = 5275
TSS Load Delivered to BMP — Land Cover-Based Calculation Method [] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
TSS
Total TSS Load Delivered to BMP (lbs/yr) =

TSS LOAD REDUCTION CREDIT

TSS Load Delivered to BMP (5275 Ibs/yr) x TSS Effectiveness Value (55%) = 2901 lbs/yr TSS Credit
Permittee Credit for Joint BMPs (if applicable): % or Ibs/yr TSS Credit



Post-Dev - PH2A-0220 Type Il 24-hr 2 year Rainfall=3.05"

Prepared by Microsoft Printed 8/14/2019
HydroCAD® 10.00-25 s/n 02856 _© 2019 HydroCAD Software Solutions LLC

Summary for Pond 8P: Bio-retention #8 with MRC

Inflow Area = 10.891 ac, 23.23% Impervious, Inflow Depth = 1.23" for 2 year event

Inflow = 16.14cfs @ 12.10 hrs, Volume= 1.112 &f

Outflow = 0.70cfs @ 15.15 hrs, Volume= 0.885 af, Atten=96%, Lag=183.3 min
Primary = 0.70cfs @ 15.15 hrs, Volume= 0.885 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.01 hrs
Peak Elev=574.38' @ 15.15 hrs Surf.Area= 33,811 sf Storage= 29,993 cf

Plug-Flow detention time= 680.2 min calculated for 0.885 af (80% of inflow)
Center-of-Mass det. time=592.8 min ( 1,447.9 - 855.1)

Volume Invert Avail.Storage Storage Description
#1 572.10' 173,691 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
572.10 32,894 0.0 0 0
572.11 32,894 30.0 99 99
573.10 32,894 30.0 9,770 9,868
574.09 32,894 30.0 9,770 19,638
574.10 32,894 100.0 329 19,967
576.00 39,152 100.0 68,444 88,410
578.00 46,129 100.0 85,281 173,691
Device Routing Invert Outlet Devices
#1  Primary 561.59' 30.0" Round Culvert

L=65.0'" RCP, square edge headwall, Ke=0.500
Inlet / Outlet Invert= 561.59' / 560.94' S=0.0100' Cc= 0.900
n=0.012, Flow Area=4.91 sf

#2  Device 1 573.10' 4.0" Vert. Orifice/Grate C= 0.600

#3  Device 1 574.35' 52.0" W x 14.0" H Vert. Orifice/Grate X2.00 C= 0.600
#4  Device 1 574.35' 24.0" W x 4.0" H Vert. Orifice/Grate X 2.00 C=0.600
#5 Device 1 576.50' 24.0" x70.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
#6  Secondary 576.00' 8.0'long x 22.0" breadth Broad-Crested Rectangular Weir
- Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.64 cfs @ 15.15 hrs HW=574.38' (Free Discharge)
1=Culvert (Passes 0.64 cfs of 80.29 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.44 cfs @ 5.08 fps)
3=Orifice/Grate (Orifice Controls 0.13 cfs @ 0.54 fps)
4=0rifice/Grate (Orifice Controls 0.06 cfs @ 0.54 fps)
=Orifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=572.10" (Free Discharge)
T_6=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Bioretention Basin #8 at Cumberland Village Phase IIA
Post-Construction Photos December 6, 2023







3800-FM-BCW0014 Rev. 6/2023
Final PRP/TMDL Plan Report

ATTACHMENT A - INFILTRATION BMPs

GENERAL INFORMATION

Permittee Name:  Cumberland Township Permit No..  PAG133748
BMP Name: IEir?arzteeg'tj\on/Fiaingarden #9 @ Cumberland Village Latitude: 39.827408
Surface Waters: Marsh Creek Watershed Longitude: -77.27384
Municipality: Cumberland Township County: Adams

X] Construction of the BMP is Complete. Date Construction Completed: 3/2021

X Photographs, Drawings, and O&M Plan are attached. Inspection/Monitoring Frequency:  Biannually

Permits or Approvals Obtained: NPDES (PAC010029A-1)

Party Responsible for Long-Term O&M: [] Permittee  [X] Other: J.A. Myers Homes / Cumberland Village HOA

Joint BMP? [] Yes [X] No If Yes, attach a list of other permittees sharing credit for the BMP

Type of BMP (see instructions):  Bioretention - Raingarden (C/D soils with underdrain)

BMP Effectiveness Values: TSS: 25 % TN: 45 % TP: 55 %

Effectiveness Values Source: [X] DEP [ ] CB Expert Panel Report [] Other:

BMP CONSTRUCTION
BMP Infiltrating Surface Area (ft2): 7768 Ponding Depth (ft): 0 Xl Underdrain
Media Description:  Bioretention Soil Media Depth (ft): 1
X Vegetated Loading Ratio (see instructions):  37.29 WQ Storage Volume (ft): 2330

TSS LOAD DELIVERED TO BMP

Total Drainage Area Treated by BMP:  6.65 acres (Treatment Area)
TSS Load Delivered to BMP — Simplified Method [ ] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
Impervious 1.57 1398.77 2196
TSS
Pervious 5.08 207.67 1055
Total TSS Load Delivered to BMP (lbs/yr) = 3251
TSS Load Delivered to BMP — Land Cover-Based Calculation Method [] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
TSS
Total TSS Load Delivered to BMP (lbs/yr) =

TSS LOAD REDUCTION CREDIT

TSS Load Delivered to BMP (3251 Ibs/yr) x TSS Effectiveness Value (55%) = 1788 lbs/yr TSS Credit
Permittee Credit for Joint BMPs (if applicable): % or Ibs/yr TSS Credit



Post-Dev - PH2A-0220 Type Il 24-hr 2 year Rainfall=3.05"

Prepared by Microsoft Printed 8/14/2019
HydroCAD® 10.00-25 s/n 02856 © 2019 HydroCAD Software Solutions LLC

Summary for Pond 9P: Bio-retention #9

Inflow Area = 6.651 ac, 23.67% Impervious, Inflow Depth = 1.23" for 2 year event
Inflow = 1011 cfs @ 12.09 hrs, Volume= 0.679 af

Outflow = 0.79 cfs @ 13.31 hrs, Volume= 0.679 af, Atten=92%, Lag=73.5 min
Discarded = 0.08 cfs @ 13.31 hrs, Volume= 0.279 af

Primary = 0.71cfs@ 13.31 hrs, Volume= - 0.401 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.01 hrs
Peak Elev=571.42' @ 13.31 hrs Surf.Area= 10,631 sf Storage= 16,119 cf

Plug-Flow detention time= 831.6 min calculated for 0.679 af (100% of inflow)
Center-of-Mass det. time= 831.8 min ( 1,686.2 - 854.4 )

Volume Invert Avail.Storage Storage Description
#1 569.75' 79,522 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
569.75 7,768 0 0
570.00 8,214 1,998 1,998
572.00 11,607 19,821 21,819
574.00 15,516 27,123 48,942
575.75 19,433 30,580 79,522
Device Routing Invert Outlet Devices
#1  Primary 567.50' 30.0" Round Culvert

L=39.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 567.50' / 567.11" S=0.0100"/" Cc=0.900
n=0.012, Flow Area=4.91 sf
#2  Device 1 569.75" 1.7" Vert. Orifice/Grate C= 0.600
#3  Device 1 571.33' 70.0" W x 28.0" H Vert. Orifice/lGrate C= 0.600
#4  Secondary 574.00' 10.0' long x 18.5" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 264 2.63 2.64 2.64 2.63
#5 Device 1 574.67' 24.0" W x 70.0" H Vert. Orifice/Grate C= 0.600
#6  Discarded 569.75' 0.333 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.08 cfs @ 13.31 hrs HW=571.42' (Free Discharge)
=Exfiltration (Exfiltration Controls 0.08 cfs)

Primary OutFlow Max=0.64 cfs @ 13.31 hrs HW=571.42"' (Free Discharge)
1=Culvert (Passes 0.64 cfs of 38.66 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 0.10 cfs @ 6.10 fps)
3=0Orifice/Grate (Orifice Controls 0.55 cfs @ 0.99 fps)
=Orifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=569.75' (Free Discharge)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Bioretention Basin #9 at Cumberland Village Phase IIA
Post-Construction Photos December 6, 2023







3800-FM-BCW0014 Rev. 6/2023
Final PRP/TMDL Plan Report

ATTACHMENT A - INFILTRATION BMPs

GENERAL INFORMATION

Permittee Name:  Cumberland Township Permit No..  PAG133748
BMP Name: IEir?arzteeg'tj\on/Fiaingarden #10 @ Cumberland Village Latitude: 39.8284
Surface Waters: Marsh Creek Watershed Longitude: -77.273607
Municipality: Cumberland Township County: Adams

X] Construction of the BMP is Complete. Date Construction Completed: 3/2021

X Photographs, Drawings, and O&M Plan are attached. Inspection/Monitoring Frequency:  Biannually

Permits or Approvals Obtained: NPDES (PAC010029A-1)

Party Responsible for Long-Term O&M: [] Permittee  [X] Other: J.A. Myers Homes / Cumberland Village HOA

Joint BMP? [] Yes [X] No If Yes, attach a list of other permittees sharing credit for the BMP

Type of BMP (see instructions):  Bioretention - Raingarden (C/D soils with underdrain)

BMP Effectiveness Values: TSS: 25 % TN: 45 % TP: 55 %

Effectiveness Values Source: [X] DEP [ ] CB Expert Panel Report [] Other:

BMP CONSTRUCTION
BMP Infiltrating Surface Area (ft2): 2737 Ponding Depth (ft): 0 Xl Underdrain
Media Description:  Bioretention Soil Media Depth (ft): 1
X Vegetated Loading Ratio (see instructions): 17.98 WQ Storage Volume (ft}): 821

TSS LOAD DELIVERED TO BMP

Total Drainage Area Treated by BMP:  1.13 acres (Treatment Area)
TSS Load Delivered to BMP — Simplified Method [ ] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
Impervious 0.10 1398.77 140
TSS
Pervious 1.03 207.67 214
Total TSS Load Delivered to BMP (lbs/yr) = 354
TSS Load Delivered to BMP — Land Cover-Based Calculation Method [] Calculations attached
Pollutant Land Cover Area (acres) | Loading Rate (Ibs/ac/yr) | Delivered Load (lbs/yr)
TSS
Total TSS Load Delivered to BMP (lbs/yr) =

TSS LOAD REDUCTION CREDIT

TSS Load Delivered to BMP (354 Ibs/yr) x TSS Effectiveness Value (55%) = 195 lbs/yr TSS Credit
Permittee Credit for Joint BMPs (if applicable): % or Ibs/yr TSS Credit
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Summary for Pond 10P: Bio-retention #10

Inflow Area = 1.134 ac, 8.47% Impervious, Inflow Depth = 0.99" for 2 year event
Inflow = 1.75cfs @ 12.02 hrs, Volume= 0.094 af

Outflow = 0.75cfs@ 12.14 hrs, Volume= 0.094 af, Atten=57%, Lag=7.6 min
Discarded = 0.02cfs @ 12.14 hrs, Volume= 0.019 af '

Primary = 0.73cfs@ 12.14 hrs, Volume= 0.075 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-192.00 hrs, dt= 0.01 hrs
Peak Elev=580.28' @ 12.14 hrs Surf.Area= 3,014 sf Storage= 1,052 cf

Plug-Flow detention time= 34.0 min calculated for 0.094 af (100% of inflow)
Center-of-Mass det. time= 34.0 min ( 895.5 - 861.5)

Volume Invert Avail.Storage Storage Description

#1 580.00' 14,211 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
580.00 2,737 0 0
582.00 4,692 7,429 7,429
583.25 6,159 6,782 14,211
Device Routing Invert Outlet Devices '

#1  Primary - 975.35" 15.0" Round Culvert

L=47.0' RCP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 575.35' / 574.88' S=0.0100" Cc=0.900
n=0.012, Flow Area= 1.23 sf

#2  Discarded 580.00' 0.333 in/hr Exfiltration over Surface area

#3 Device1 -~ 580.00' 18.0" W x6.0"H Vert. Orifice/Grate C= 0.600
#4  Device 1 581.33' 24.0" W x 4.0" H Vert. Orifice/Grate C=0.600
#5 Device 1 . 582.67" 24.0" x 45.2" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

#6  Secondary 582.00" 8.0'long x 15.5" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1