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A.1 Swale and Culvert Calculations






Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Culvert 1

Monday, Apr 10 2017

Invert Elev Dn (ft) = 1130.00 Calculations
Pipe Length (ft) = 50.00 Qmin (cfs) = 1.90
Slope (%) = 1.00 Qmax (cfs) = 6.00
Invert Elev Up (ft) = 1130.50 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 12.0
Shape = Circular Highlighted
Span (in) = 12.0 Qtotal (cfs) = 1.90
No. Barrels =1 Qpipe (cfs) = 1.90
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 2.84
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 3.97
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 1130.79
HGL Up (ft) = 1131.09
Embankment Hw Elev (ft) = 1131.35
Top Elevation (ft) = 1134.00 Hw/D (ft) = 0.85
Top Width (ft) = 2.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00
Elev (ft} Culvert 1 Hw Depth (ft}
1134.00 / \ 150
< -

1131.00

1130.00

1129.00

Circular Culvert

20 25 30 35 40
Embank

45



FIGURE 9.3
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Adapted from USDA - NRCS

Not to be used for Box Culverts

363-2134-008 / March 31, 2012 / Page 239
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3Do = 3.00
La = 6'
W = 9'
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Text Box
CULVERT 1 - Out of Rain Garden 
RIP RAP APRON DESIGN

telrod
Text Box
0.65 CFS

telrod
Text Box
MAX. ALLOWABLE VELOCITY FOR R-3 RIP RAP = 6.5 FPS
(E&S MANUAL, TABLE 6.6, ATTACHED HERETO IN APP. A.4)
CALCULATED VELOCITY = 2.84 FPS
(CULVERT 1 CULVERT REPORT)


Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Culvert 1

Monday, Apr 10 2017

Invert Elev Dn (ft) = 1130.00 Calculations
Pipe Length (ft) = 50.00 Qmin (cfs) = 1.90
Slope (%) = 1.00 Qmax (cfs) = 6.00
Invert Elev Up (ft) = 1130.50 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 12.0
Shape = Circular Highlighted
Span (in) = 12.0 Qtotal (cfs) = 1.90
No. Barrels =1 Qpipe (cfs) = 1.90
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 2.84
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 3.97
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 1130.79
HGL Up (ft) = 1131.09
Embankment Hw Elev (ft) = 1131.35
Top Elevation (ft) = 1134.00 Hw/D (ft) = 0.85
Top Width (ft) = 2.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00
Elev (ft} Culvert 1 Hw Depth (ft}
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FIGURE 9.3
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Adapted from USDA - NRCS

Not to be used for Box Culverts
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CULVERT 1 - Out of Rain Garden 
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Text Box
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telrod
Text Box
MAX. ALLOWABLE VELOCITY FOR R-3 RIP RAP = 6.5 FPS
(E&S MANUAL, TABLE 6.6, ATTACHED HERETO IN APP. A.4)
CALCULATED VELOCITY = 2.84 FPS
(CULVERT 1 CULVERT REPORT)


Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Culvert 3

Monday, Apr 10 2017

Invert Elev Dn (ft) = 1129.80 Calculations
Pipe Length (ft) = 40.00 Qmin (cfs) = 7.76
Slope (%) = 0.50 Qmax (cfs) = 7.76
Invert Elev Up (ft) = 1130.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 7.76
No. Barrels =1 Qpipe (cfs) = 7.76
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 4.80
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 5.71
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 1131.09
HGL Up (ft) = 1131.08
Embankment Hw Elev (ft) = 1131.67
Top Elevation (ft) = 1132.50 Hw/D (ft) = 1.11
Top Width (ft) = 30.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00
Elev (ft} Culvert 3 Hw Depth (ft}
I — ——
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Text Box
MAX. ALLOWABLE VELOCITY FOR R-4 RIP RAP = 9.0 FPS
(E&S MANUAL, TABLE 6.6, ATTACHED HERETO IN APP. A.4)
CALCULATED VELOCITY = 4.80 FPS
(CULVERT 1 CULVERT REPORT)


FIGURE 9.3
Riprap Apron Design, Minimum Tailwater Condition
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(E&S MANUAL, TABLE 6.6, ATTACHED HERETO IN APP. A.4)
CALCULATED VELOCITY = NEGLIGIBLE 
(Due to the fact that the this is an underdrain outlet)
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A.2 Sediment Trap Calculations






E&S WORKSHEET # 14
Sediment Basin/Sediment Trap Storage Data

PROJECT NAME:__ATLANTIC SUNRISE PROJECT - WEST DIAMOND REGULATOR STATION BASIN

LOCATION:__JACKSON/SUGARLOAF TOWNSHIP, COLUMBIA COUNTY, PENNSYLVANIA

PREPARED BY: JEC DATE: 08/14/2015
CHECKED BY: AJB DATE: 08/14/2015
WATER STORAGE VOLUME (CUBIC FEET)
SURFACE AVERAGE | DIFFERENCE
ELEVATION AREA AREA (SQ. [IN ELEVATION
(FEET) (SQ. FT.) FT.) (FEET) INCREMENTAL TOTAL
1198. 467
98.00 679 5345 1.00 5345 0
1199.00 6010 5769 100 5769 5345
1200.00 7527 =728 0'25 1932 12113
1200.25 7929 8135 0'25 034 14045
1200.50 8340 3769 0'50 1365 16079
1201.00 9198 10112 1'00 10112 20463
1202.00 11025 : 30575
STAGE STORAGE CURVE
1203.00
E 1202.00 1202&0
L /
E 120100 1201.00_/
v ’L/’
A 1200.50
T 1200.00 /L/
| | =" | Cleanout Elevation:
1199.00
(P /
1198.00 ¢F———— o b L b L
0 4000 8000 12000 16000 20000 24000 28000 32000 36000
STORAGE VOLUME (CF)
NOTE: Show Elevation 2 and 3 in above table as well as on the Stage Storage
Curve.

Source: 363-2134-008/March 31, 2012/Page 385



STANDARD WORKSHEET #18

Anti-seep Collar Design

invert
Intersection

Embankment—/'

\Q— Assumed

collar .
. phreatic
projection .
line

v

.

4+—————— Embankment

pipe diameter

DISTANCE
BASIN | TEMP. Y Ls Lf Vv BAS::E"L Cc;'l'z"éR NO. ;?:C"Iﬁz TO 157
NO. OR (FT) (FT) | (FT) | (IN) (IN). (IN) COLLARS (FT) COLLAR
PERM. (FT)
1 P 2.25 27 31.0 24 16 60 1 NA 11

Source: 363-2134-008 / March 31, 2012 / Page 389




STANDARD E&S WORKSHEET #19

Sediment Trap Data

PROJECT NAME:__ATLANTIC SUNRISE PROJECT - WEST DIAMOND REGULATOR STATION

LOCATION: __ JACKSON/SUGARLOAF TOWNSHIPS, COLUMBIA COUNTY, PENNSYLVANIA
PREPARED BY: __ JEC DATE: 08/14/2015
CHECKED BY: AJB DATE: 08/14/2015
TRAP NUMBER 1

DRAINAGE AREA (5 ACRES MAX) (AC) 1.92

REQUIRED CAPACITY (2,000 CF/AC) (CF) 3,840

CAPACITY PROVIDED AT ELEVATION h (CF) 14,045

SOIL TYPES IN DRAINAGE AREA (SQ. FT) Silt Loam
REQUIRED SURFACE AREA (5,300 X AC)' (FT) N/A

* AVERAGE BOTTOM LENGTH (FT) 158

* AVERAGE BOTTOM WIDTH (FT) 31

* AVERAGE TRAP LENGTH AT ELEVATIONh (FT) 207

* AVERAGE TRAP WIDTH AT ELEVATIONh _ (FT) 44

SURFACE AREA AT ELEVATION h SQ. FT) 7,929

BOTTOM ELEVATION (FT) 1198

CLEAN-OUT ELEVATION (@ 700 CF/AC) 2 (FT) 1199

TOP OF EMBANKMENT ELEVATION® (FT) 1202
EMBANKMENT HEIGHT (FT) 4

CREST OF SPILLWAY ELEVATION? (FT) 1200.75

FLOW LENGTH AT ELEVATION h (FT) 88

FLOW LENGTH/WIDTH RATIO AT ELEV h® (2:1 MIN) 2:1

1 If sandy clays, silty clays, silty clay loams, clay loams, or clays predominate soil types.

2 Minimum 12” above bottom of trap

3 Minimum 12” above elevation at which 1.5 cfs/acre discharge capacity is provided.

4 Minimum 24” above bottom of trap

5 4:1 Flow Length: Width ratio required for HQ and EV watersheds.

EMBANKMENT SPILLWAYS

OUTLET WIDTH (2 x # ACRES MIN.) (FT)
SPILLWAY HEIGHT h (FT)
OUTLET SIDE SLOPES (2H:1V MAX.)
SPILLWAY OUTSIDE SLOPE Z1 (2 MIN.)
SPILLWAY INSIDE SLOPE (2 MIN.)

1 6 x # Acres Min. if not discharging directly to a waterway

RISER PIPE SPILLWAYS

Dr (RISER DIAMETER, 8” MIN.) (IN) 18
Db (BARREL DIAMETER, 6” MIN.) (IN) 12
SPILLWAY CAPACITY WITH 12" FREEBOAR  (CFS) 2.83
BARREL OUTLET ELEVATION (FT) 1198
MAX WATER SURFACE ELEVATION )
(@ 1.5 CES/AC. DISCHARGE) 1200.77
OUTLET BASIN
LENGTH (6 Db) (FT) SEE LEVEL
WIDTH (3 Db) (FT) SPREADER
DEPTH (Db) (FT) DETAIL
RIPRAP PROTECTION (R-Size, R-3 min.) R-3

Source: 363-2134-008/March 31, 2012/Page 390
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WEST DIAMOND REGULATOR STATION
RAIN GARDEN 1 OUTLET STRUCTURE FLOTATION CALCULATIONS
Assumptions
24" X 48" concrete inlet box riser
Total area of 24" x 48" inlet box = 10 sf
6" concrete wall thickness
6" thick bottom
Density of water = 62.4 |b/cf
Density of concrete = 150 Ib/cf
Area of concrete in a 2' X 4' inlet box with a 6" thick wall =3.5 sf
Volume of concrete per vertical foot of inlet box = 1' X 3.5 sf = 3.5 cf.
Weight of concrete per vertical foot of inlet box = 3.5 cf X 150 Ib/cf = 525 Lbs
Buoyant force from water per vertical foot of inlet box = 62.4lb/cf X 10 sf X 1 ft = 624 Ib.
Volume of bottom of inlet = 10 sf X 0.5 ft = 5 cf
Weight of bottom of inlet = 150 Ib/cf X 5 cf=750lb
Buoyant force on bottom of inlet =62.4 lb/cf X5 = 312 1b
West Diamond RS outlet structure height = 2.75 ft
Weight of outlet structure =2.75 X 525 + 750 = 2,194 |b
Buoyant force = 312 + 624 X 2.75=2,028 Ib
Weight of outlet structure with 6 inches of concrete below invert:

2,194 +10 X150=3,6941b OK
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PA-Benton - 517 - WDiamond 24-hr S1 1-yr Rainfall=2.49"

HydroCAD® 10.00 s/n 01334 © 2013 HydroCAD Software Solutions LLC

Printed 10/26/2015
Page 2

Stage-Discharge for Pond TRAP: TRAP

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
1,198.00 0.00 1,200.08 0.40 1,202.16 7.23 1,204.24 9.06
1,198.04 0.00 1,200.12 0.41 1,202.20 7.27
1,198.08 0.00 1,200.16 0.42 1,202.24 7.31
1,198.12 0.00 1,200.20 0.43 1,202.28 7.35
1,198.16 0.00 1,200.24 0.44 1,202.32 7.39
1,198.20 0.00 1,200.28 0.48 1,202.36 7.43 | SPILLWAY CAPACITY (2.83
1,198.24 0.00 1,200.32 0.57 1,202.40 7.47 | CFS) SPILLWAY ELEVATION
Ilo53 000 | 120040 o4 | Laoods  yas | (1200-79)
1,198. . 1,200.4 . 202, /
1.198.36 000 | 120044 101 | 120252 58 | 1 FOOT (MIN.) OF FREEBOARD
1,198.40 0.00 1,200.48 1.19 7.62 | PROVIDED
1,198.44 0.00 1,200.52 1.39 7.66
1,198.48 0.00 1,200.56 1.60 7.69
1,198.52 0.00 1,200.60 1.83 7.73
1,198.56 0.00 1,200.64 2.07 7.77
1,198.60 0.00 1,200.68 2.33 . 7.81
1,198.64 0.00 1-200-72 259 1,202.80 7.84| APPROX. 1.5 CFS PER ACRE
1,198.68 0.00 || 1,200.76 2.87 K 1,202.84 7.88| (2.88 CFS) DISCHARGE
1,198.72 0.00 1-200-80 3-16 1,207; 7.91] ELEVATION (1200.77)
119580 000 |—20006—a70| Loozos vl (MAX WATER SURFACE
1,198.84 0.00 1,200.92 1,203.00 8.02| ELEVATION)
1,198.88 0.00 1,200.96 440 1,203.04 8.06| MIN. 12" BELOW EMBANKMENT
1,198.92 0.00 1,201.00 4.74 I
1,198.96 0.00 1,201.04 5.08
1,199.00 0.00 1,201.08 5.44 . APPROX. 2.0 CFS PER ACRE
1,199.04 0.00 1,201.12 5.80 1,203.20 (3.84 CFS) DISCHARGE
Iloo13  oos | 10120 621 | 1a05s8 8.3 CLEVATION (1200.92)
1,199.1 . 1,201. 21 1,203. .
1,199.16 0.06 1,201.24 6.26 1,203.32 g.30| 1 FOOT OF FREEBOARD
1,199.20 0.08 1,201.28 6.31 1,203.36 8.34| PROVIDED
1,199.24 0.11 1,201.32 6.35 1,203.40 8.37
1,199.28 0.14 1,201.36 6.40 1,203.44 8.41
1,199.32 0.17 1,201.40 6.44 1,203.48 8.44
1,199.36 0.18 1,201.44 6.48 1,203.52 8.47
1,199.40 0.20 1,201.48 6.53 1,203.56 8.51
1,199.44 0.22 1,201.52 6.57 1,203.60 8.54
1,199.48 0.24 1,201.56 6.62 1,203.64 8.57
1,199.52 0.25 1,201.60 6.66 1,203.68 8.61
1,199.56 0.26 1,201.64 6.70 1,203.72 8.64
1,199.60 0.28 1,201.68 6.74 1,203.76 8.67
1,199.64 0.29 1,201.72 6.79 1,203.80 8.71
1,199.68 0.30 1,201.76 6.83 1,203.84 8.74
1,199.72 0.31 1,201.80 6.87 1,203.88 8.77
1,199.76 0.32 1,201.84 6.91 1,203.92 8.80
1,199.80 0.33 1,201.88 6.95 1,203.96 8.84
1,199.84 0.34 1,201.92 6.99 1,204.00 8.87
1,199.88 0.35 1,201.96 7.03 1,204.04 8.90
1,199.92 0.36 1,202.00 7.07 1,204.08 8.93
1,199.96 0.37 1,202.04 7.12 1,204.12 8.97
1,200.00 0.38 1,202.08 7.16 1,204.16 9.00
1,200.04 0.39 1,202.12 7.20 1,204.20 9.03



telrod
Rectangle

telrod
Callout
APPROX. 2.0 CFS PER ACRE (3.84 CFS) DISCHARGE ELEVATION (1200.92)
1 FOOT OF FREEBOARD PROVIDED

telrod
Callout
SPILLWAY CAPACITY (2.83 CFS) SPILLWAY ELEVATION (1200.75)
1 FOOT (MIN.) OF FREEBOARD PROVIDED

telrod
Rectangle

telrod
Callout
APPROX. 1.5 CFS PER ACRE (2.88 CFS) DISCHARGE ELEVATION (1200.77)
(MAX. WATER SURFACE ELEVATION)
MIN. 12" BELOW EMBANKMENT


ATLANTIC SUNRISE PROJECT

WEST DIAMOND REGULATOR STATION LEVEL SPREADER DESIGN
9/19/2016

LEVEL SPREADER DESIGN CALCULATIONS

Required Perforated Pipe Length

Q=C*A*(2*G*H)*0.5 (Weir Equation)

where: Q=100 year year storm, cfs
C = weir coefficient (0.60)
A = cross sectional area of orifice in sf
G = acceleration of gravity, 32.2
H = head from 100 year pond elevation to top of perforated pipe

Pipe perforation information taken from ADS Technical Note TN 1.02 for Single wall HDPE perforated patterns
for 12" pipe with type C perforated pattern

100 year Q: 3.69 cfs

Head: 4.96 ft

Perforation Dia.: 0.313 in. per each hole

Perforation Area: 0.0005 sq. ft

Flow per Perforation: 0.005727 cfs

Holes required: 644.3

Length of pipe: 33.03 If (TN 1.02 lists a minimum inlet area of 1.5 sq. in./ft.)
Summary:

To pass the 100 year storm through the level spreader, 33 If. 12" perforated HDPE pipe is needed.



(LLLLLL/ o
_ . TN 1.02
Single Wall HDPE Perforation Patterns October 2008
Maximum Slot Maximum Minimum Inlet
Nominal I.D. Perforation Length or . Pattern
t Slot Width Area
Type Diameter Type
in mm in mm in mm inY/ft |cm?m
3 75 Slot 0.875 22 0.120 3 1.0 21 A
4 100 Slot 0.875 22 0.120 3 1.0 21 B
5 125 Slot 0.875 22 0.120 3 1.0 21 B
6 150 Slot 0.875 22 0.120 3 1.0 21 B
8 200 Slot 1.18 30 0.120 3 1.0 21 B
10 250 Slot 1.18 30 0.120 3 1.0 21 B
12 300 Slot 1.50 38 0.118 3 1.5 32 B
12 300 Circular 0.313 8 - - 1.5 32 C
15 375 Circular 0.313 8 - - 1.5 32 C
18 450 Circular 0.313 8 - - 1.5 32 C
24 600 Circular 0.313 8 - - 2.0 42 D
TYPE A PATTERN TYPE B PATTERN
ﬁ 120
Q/
2 SLOT PATTERN 3 SLOT PATTERN
PERFORATIONS PERFORATIONS
ROTATED 90" EVERY ROTATED 60" EVERY
OTHER VALLEY OTHER VALLEY
TYPE C PATTERN TYPE D PATTERN
_——™
60
8 HOLE PATTERN 6 HOLE PATTERN
4640 TRUEMAN BLVD.  HILLIARD, OH 43026 (800) 821-6710  www.ads-pipe.com 1
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A.3 Sediment Barrier Table






PROJECT NAME:

LOCATION:
PREPARED BY:
CHECKED BY:

BLOWH/PLACED FILTER MEDIA —

E&S WORKSHEET #1
Compost Filter Sock

ATLANTIC SUNRISE PROJECT - WEST DIAMOND REGULATOR STATION

JACKSON/SUGARLOAF TOWNSHIPS, COLUMBIA COUNTY, PENNSYLVANIA

CDG

DATE:___04/21/2017

AJB

DATE:___04/24/2017

.. 2" X 2"WOODEN STAKES PLACED 10° 0.C.
s~ COMPOST FILTER SOCK

sl L , UNDISTURBED AREA
\ / y !
¥
12° MIN ‘
L, v
SLOPE LENGTH
SOCK Dia. SLOPE ABOVE BARRIER
NO. In. LOCATION PERCENT (FT)
1 12 Along South side of site 2.0 230
2 12 Along South side of site 33.0 19
3 12 Downslope of Trap 33.0 23
4 12 Downslope of Trap 33.0 33
5 18 Downslope of Trap 33.0 42
6 12 Downslope of Trap 33.0 27
7 12 Downslope of Trap 33.0 24
8 12 Downslope of Trap 33.0 24
9 12 Downslope of Trap 33.0 24
10 12 Downslope of Trap 33.0 33
11 12 Along North side of Trap 33.0 15
12 12 Along North side of Trap 33.0 12
13 12 Along North side of Trap 33.0 8
14 12 Along Northwest side of site 8.0 99
15 18 Along Northwest side of site 8.0 186
16 18 Along Northwest side of site 8.0 244
17 18 Along Northwest side of site 8.0 263
18 18 Along Northwest side of site 8.0 216
19 18 Along North side of site 8.0 232
20 18 Along North side of site 8.0 185
21 12 Along North side of site 8.0 144
22 12 Along North side of site 8.0 110
23 12 Along North side of site 8.0 99
24 12 Along North side of site 8.0 52
25 12 Along North side of site 8.0 29
26 12 Downslope of topsoil stockpile 4.0 109
27 12 Along West side of site 4.0 50
28 12 Along West side of site 4.0 50
29 12 Along West side of site 4.0 34
30 12 Along South side of site within pipeline LOD 2.4 87
31 12 Along South side of site within pipeline LOD 2.4 48
32 12 Along permanent access road 10.9 150
33 12 At bottom of Basin 33.0 12
34 12 AT bottom of Rain Garden #2 33.0 10

SOURCE: Pennsylvania Erosion and Sediment Pollution Control Manual, Page 372







